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Executive Summary 

The current Deliverable presents the results of all the activities regarding the problem 
definition, clustering and use cases development, of Workpackage 1 of SAVE ME. More 
specifically, these activities are structured in the following chapters:  
  
Chapter 2: User groups, incidents and environments classification 

The different target user groups are presented, composed of average travellers, 
vulnerable travellers and rescue/emergency response personnel. Also, a clustering of the 
incident types and the incident environments is included. The main environments 
categories are: bus, metro, train, special transportation infrastructure. 

 
Chapter 3: Statistical data of disasters occurrence 

In chapter 3, accidents statistics of various disaster types and places are reported, 
covering all possible areas of interest for SAVE ME. Human-made and natural disasters 
are included. Emphasis is on transport-related accidents, including vehicles, terminals, 
underground, tunnels, etc. Analysis of after-incident severity probability is also discussed.  

 
Chapter 4: Stakeholders needs 

As stakeholders, the travellers, the professional rescue crews and the infrastructure/ 
emergency unitsô operators have been considered. Their needs have been identified 
through a bibliographical references review (around 30 documents: articles, papers, 
reports, books, and deliverables from other projects), a questionnaire-based survey (with 
input from 6 countries: Italy, Spain, Switzerland, UK, Germany and Greece), and a Focus 
group held in Newcastle. Finally, the first SAVE ME international workshop provided 
important input. 
 

Chapter 5: Special needs of vulnerable travellers  
Interviews were realised in six different countries (United Kingdom, Italy, Germany, Spain, 
Greek and Switzerland) with vulnerable travellers (children, elderly and disabled). 
Information that can be extracted in identifying the passengers problems and improve the 
rescue in case of a disaster situation. In total 123 people have been interviewed as a 
starting point for selection in SAVE ME.  
 

Chapter 6: State of the art on sensors, systems, algorithms, policies and standards 
Starting with a short description of the types of interfaces and standards that are used by 
modern sensor equipments and devices, information about sensing technologies related 
to the sensing demands of SAVE ME is presented. Also, 51 commercial sensor 
equipments, systems and algorithms are listed have been reviewed. The suitability and 
justification of each finding for SAVE ME is indicated in Annex 3. 
 

Chapter 7: Use cases and application scenarios 
In this chapter the project Use cases are listed and analysed, along with the UML diagram 
per UC. Important parameters are detailed for each Use case. The use cases are 
classified as primary, secondary or supportive. In total, there are 62 Ucs, clustered under 
12 main categories. 
 

Chapter 8: Relation of the user needs and SoA to the Use Cases 
The strong relation between the UCs and the rescue team/ travellers needs, as well as the 
systems/sensors benchmarking and the state of the art analysis results, is presented in 
Chapter 9, on a use cases basis.  

 
Finally, a conclusion chapter summarises the results obtained in the Deliverable.  
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1. Introduction 

This Deliverable forms the baseline for the progress of SAVE ME, as it presents fundamental 
information that affect the planning, design and development of the SAVE ME applications. A 
short analysis of the importance of the work performed and described in here follows below. 
 
The objective of the target groups and environments definition was firstly to classify the 
different target user groups, the incidents environments and the types of disasters (man-
initiated or physical event) that can take part in one of the scenarios envisioned for the 
project. Secondly, to collect information about the incident environments in relation to mass 
transportation (frequency of incidents and the difficulty level (advantages and disadvantages) 
for the rescuers and the general public (exposure level and escape criticality for the 
travellers); and thirdly, to map them with the classification of disasters and extract the after-
incident severity probability of all of them. The statistical data on disaster events in the 
transportation field (and beyond) highlight the need for the development of an effective 
mitigation and evacuation system, appropriate for all travellers.  
 
The needs of rescue teams and emergency units operators are as important as the needs of 
travellers for quick and efficient evacuation in disasters. Thus, face-to-face interviews and 
bibliographical review research have been realised, that give an insight into the actual 
problems of all the above-mentioned players, leading to the identification of gaps in the 
existing warning, guidance and support systems in case of emergency events. Results 
provide significant feedback for the usersô familiarity with disaster situations, emergency 
signalling and protocols, on their preference regarding receiving  info (in terms of HMI and 
devices), the way that people behave in panic situations, etc.  

 
Another important task in the project is the selection of optimal sensors and technologies for 
the detection of a disaster event. Thus, a relevant review was performed, as an attempt to 
select the sensors that are appropriate for SAVE ME. In addition, relevant algorithms and 
policies were reviewed that can be used as guidance in SAVE ME. 
 
A Use Case, as a description of an actor's interaction with the system to be developed is 
both a description of the system's user interface and an indirect description of some function 
that the system will provide. In short, as descriptions of the new system, Use Cases describe 
the proposed solution. So the development of Use Cases has a place in the problem solving 
process, but that place is not as the first step, and it is not as the only step. Thus, although 
UCs constitute an essential work towards the innovative SAVE ME system development, 
other factors contribute also to the system success. The first activity in the requirements-
gathering process must be the study and description of the problem-environment, the 
application domain. To be more precise the initial step is the studying and understanding of 
the system to be developed, and not to jump right in and start proposing a solution (Ferg, 
2003). Thus, the partners that lead the development of a specific module/system proposed 
the appropriate UCs relevant to their module/system. However, these were correlated to the 
benchmarking and user needs activities findings, to verify them and furthermore, define their 
proposals, characteristics and priorities. 
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2. User groups, incidents and environments 
classification  

 
The target group of SAVE ME is composed of the persons or organizations that are involved 
in an incident/disaster situation. This includes all travellers (taking into account the elderly 
population, disabled people and the children), as well as emergency units, rescue teams 
personnel, infrastructure operators and public authorities: 
 

 
 

Figure 1: Target groups classification. 

 
 

2.1 Travellers classification 

 

2.1.1 Average travellers 

This group will consider all the people that may use public/private transport means as 
passengers and are not included in the following ñvulnerable travellersò classification 
because they donôt belong to a significant age group or donôt have specific limitation that may 
need specific research work.  
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2.1.2 Vulnerable travellers 

Vulnerable travellers are those that, because of their age, or a specific limitation, may have 
specific difficulties and needs during an emergency and therefore need specific attention 
from SAVE ME project: Here we include old people, disabled and children. 

 
Old people 

- Young old (55-64 years):  
Although they are considered the first group of old age due to some limitations (often 
moderate vision problems), in general they still keep up with an active life which can be 
associated already with the use of new technologies, opposite to the other old people 
categories. Most of 55-64 years users control their mobile phones and use internet, e-mail 
and others.   
 

- Middle old (65-74 years):  
People with some functional impairment who can still maintain an active life. They are 
healthy, but are more likely to experience mild cognitive and physical problems due to 
ageing. 
 

- Old old (>75):  
People with some functional impairment who require limited assistance for certain activities. 
They are very likely to experience cognitive and physical deteriorations due to ageing. 
 

Disabled people 
Based on impairment, or difficulties that can limit the userôs activity,  10 categories can be 
defined [ASK-IT]: 
· Lower limb impairment 
· Wheelchair users 
· Upper limb impairment 
· Upper body impairment 
· Physiological impairment 
· Psychological impairment 
· Cognitive impairment 
· Vision impairment 
· Hearing impairment 
· Communication producing and receiving difficulties 

 
The table below describes the limitations of each specific user group, associated to their 
impairment, as well as example of some effects on activities of the users due to these 
limitations.   
 
Disabled people: user groups classification 

User Groups Limitations Possible effects on activity 

1. Lower limb 
impairment 

Limitations in motion or 
strength or coordination or 
anthropometric limitations of 
lower limbs 
 

Difficulties in standing and walking and getting 
in and out of vehicles, reaching transport 
networks, crossing streets 
 

2. Wheelchair 
users 

Limitations in motion or 
strength or coordination or 
anthropometric limitations of 
lower limbs resulting in use of 
wheelchair 
 

Difficulties in standing and walking and getting 
in and out of vehicles  
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Disabled people: user groups classification 

User Groups Limitations Possible effects on activity 

3. Upper limb 
impairment 

Limitations in motion or 
strength or coordination or 
anthropometric limitations of 
upper limbs and touch 
limitations 
 

Difficulties moving arms and hands, handling 
objects, ticket validation problems, etc. 
Difficulties in activities involving touch (touch 
screens, displays, Braille, etc.) 
  

4. Upper body 
impairment  
  

Limitations in motion or 
strength or coordination of 
upper body (head and trunk) 
 

Difficulties in head and trunk movements, 
luggage handling, car man oeuvres, scanning 
limited 

5. Physiological 
impairment 

Limitations in physiological or 
psycho physiological state 

Difficulties in long journeys without sanitary 
facilities, transfer between modes, climbing 
stairs, standing in moving vehicles, long 
walking distances, traveling alone, risk of fall, 
risk of allergies (air pollution, smoking areas, 
pet allowed, etc.) 

6. Psychological 
impairment 

Limitations in psychological or 
psychomotor state 

Difficulties in using some modes of transport 
(plain, subway, etc), panicking, traveling alone, 
making decisions, conflicting with others, 
Difficulties in emergency situations, making 
decisions in useful time, using controls, 
performing precision tasks 

7. Cognitive 
impairment 

Cognitive limitations in 
operating and performing tasks 

Difficulties in operating new technologies 
Difficulties in concentrating, etc. 
Reduced ability in retaining recent info like 
remembering travel plan 
Reduced ability in retrieving and recalling 
information or knowledge 
Difficulties moving on complex environments 

8. Vision 
impairment 

Vision limitations  Difficulties in reading, identifying symbols, 
alternating between displays and road 
environment 
Difficulties in seeing approaching traffic, 
crossing streets, etc. 
Difficulties in darkness or understanding codes 
or maps, etc. 
No reading or looking for specific locations, etc. 

9. Hearing 
impairment 

Hearing limitations or other 
audio limitations 

Difficulties hearing vocal information, audible 
signs, warning messages, etc. 
No hearing vocal information, audible signs, 
warning messages 

10. 
Communication 
producing and 
receiving 
difficulties 
 

Limitations in speech or writing 
or reading or with local 
language or other 
communication limitations 

No using or difficulties using 
telecommunications or asking for information or 
help, etc. 
Difficulties asking for information or help, etc. 
No writing or difficulties writing information or 
writing to ask for information, etc. 
No reading or difficulties reading information 
No understanding information or some words 
Dyslexia, etc. 
Difficulties asking for information or help, etc. 

Table 1: Disabled people classification 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                        CERTH/HIT 6 

 

Children 
- Infants (<1 year): 

Very young child (birth to 1 year) who have not yet begun to walk or talk. 
 

- Toddlers (1-5 years): 
A toddler is a young child who is of the age of learning to walk, between infancy and 
childhood. 
 

- Early Childhood (5-9 years): 
From five to nine years of age children become more independent and develop greater self-
confidence and a stronger sense of identity. They like to take risks and to test their abilities 
and boundaries. By the end of this period children have the capacity to solve increasingly 
complex problems and express complex ideas. They are likely to have early skills in reading 
and writing. 
 

- Mild childhood (10-14 years): 
Kids in this age group strive for greater independence from their parents. They can 
understand and apply safety rules, including the use of emergency phone numbers and what 
to do in case of fire or other emergencies. 
 
 

2.1.3 Rescue/emergency response personnel 

For the purpose of providing an assessment framework, three main groups of rescuers can 
be defined on three time scales [Dispersion, 2003]: 
 

Rescue/Emergency response personnel classification 

User Groups Sub-groups Descriptions 
1.First responders 
(0-2 hours) 

Law enforcement 
personnel 

First responder is a term generally used to describe those 
persons responding to an emergency over the first several 
hours. Usually first responders are those individuals who 
are first to report and arrive at the scene of an emergency 
to local and state emergency response managers, provide 
an initial assessment of its nature and magnitude, and 
direct short-term response reaction over the first few tens 
of minutes of an event. Their highest priority is to protect 
the public and to care for the injured. 

Fire and rescue 
brigade  

Emergency medical 
service 

Civil protection  

PT drivers 

2.Early 
responders (2-12)  

Emergency 
coordination centre 

The early emergency response team will move into action 
upon receiving initial reports of an event. This response 
team may be part of larger emergency management teams 
that are state, county, or municipality based depending on 
the event location 

Infrastructure 
operation centre 

3.Sustained 
response support 
(generally more 
than 12 hours) 

National, local and 
regional authorities 

The time beyond roughly 12 hours following an event 
typically represents the transition period from crisis 
management to some degree of sustained managed 
response and the beginning of the recovery activities. The 
support team must be familiar with non-technical aspects 
of the emergency management teamôs decision-making 
process.  

Vehicle 
manufacturers 

Infrastructure 
manufacturers 

Support aid 
manufacturers 

Travelers/citizens 
organization 

Table 2: Rescue/Emergency response personnel  
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2.2 Incident/disaster classification  

ñA disaster is a serious disruption of the functioning of a community or a society causing 
widespread human, material, economic or environmental losses which exceed the ability of 
the affected community or society to cope using its own resources.ò  WHO, 1998. 
 
Disasters occur when a population is exposed and is vulnerable to a hazard. Hazards are 
potential threats to humans and their welfare. Examples of ñhazardsò may include natural 
events such as geological events (volcanic eruptions, earthquakes, tsunamis, and 
landslides), hydro-meteorological events (floods, storms: tornadoes, hurricanes; drought; and 
wildfire) and biological events (human disease-communicable and non-communicable 
including zoonotic disease, and botanical disease); technological hazards (those induced by 
man) include transport crashes, hazardous material releases, violence, fires/explosions or 
structural collapses. There are also hybrid situations, where human-made and natural factors 
are involved, such as fire and explosions after earthquakes [Keim]. 
 

Incident/Disaster Classification [KEIM] 

Incident 
Groups 

Sub-groups Descriptions 

1. Natural  Slow onset Drought 
Desertification 
Deforestation 
Famine, pests 

Slow Onset disasters have the advantage of 
giving long term early warning of the event. Slow 
onset disasters may create complex emergencies 
as nations, tribal groups or cities fight to gain 
access to natural resources'.   

Rapid onset  Climatic: 
Floods, Storm 
surges, Windstorms, 
Wildfires, Heat 
waves, Dust storms, 
Snowstorms 

Rapid onset disasters make advanced response 
planning, mitigation, training and exercises all the 
more essential to save lives.   

Geological:  
Earthquakes, 
Tsunamis, Volcanic, 
Landslides, 
Avalanches 

2. Human-
made 
disasters  

Unintentional 
 

Industrial incidents, 
Structure failure 
(collapse), 
transportation 
crashes, Military 
accidents, Radiation 
disasters, Fire 
disasters, 
Explosions and 
deflagrations 

Human-generated disasters may be intentional or 
non-intentional.   
They may also be:  
industrial (system failures, accidents, hazardous 
material releases/radiation releases, spills, 
pollution, explosions and fires, structural collapse) 
related to transportation (boat, vehicular, and 
aircraft crashes) 
related to violence (civil unrest leading to complex 
emergencies resulting in displaced persons and 
emergencies,  terrorism: chemical, biological, 
radiological/nuclear and explosive and warfare 

Intentional Armed conflict and 
warfare,  Terrorism 
and sabotage, 
Deforestation, 
Desertification, 
Pollution 
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Incident/Disaster Classification [KEIM] 

Incident 
Groups 

Sub-groups Descriptions 

3. Hybrid 
disasters 

 Fire and explosions 
after earthquakes, 
Toxin spread after 
floods, Windstorm 
spread or radiation, 
Air pollution after 
thermal inversions 

The distinction between natural disasters and 
human-generated disasters may not always be 
distinct. Natural disasters may trigger 
technological disasters. These combination 
disasters have been called Na-Tech Disasters.  
An example of a Na-Tech disaster occurred in the 
Soviet Union when windstorms spread radioactive 
material across the country increasing the area of 
land contaminated by 30-50% after a nuclear 
disaster. 

Table 3: Incident/Disaster Classification 

Not every emergency incident is considered a disaster. Usually there are some criteria to 
classify an emergency situation as a disaster, e.g:  

1) they represented a threat to life, property, or the environment,  
2) they required the use of emergency procedures for the limitation and resolution of 

their impact,  
3) they reasonably could have caused a responsible jurisdiction, agency, or organization 

to invoke or declare the existence of an emergency situation or to mobilize its 
resources in response, and  

4) that some significant degree of community or organizational impact was present.  
 
These criteria were taken into account in ñThe disaster database projectò (University of 
Richmond, 2002-2006). 
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Figure 2: Incident/Disaster Classification 
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2.3 Environment classification  

The pilot site application areas of SAVE ME are the following: 
 
· Metro terminal (wide area) 
· Metro platform (confined area) 
· Metro vehicle 
· Tunnel (especially for the long ones, both highway and urban tunnels considered) 

 
However, its target application areas cover any PT vehicles station, hub and special 
transportation infrastructure (tunnel, bridge, etc.). The following figure shows the 
classification of all the specific incident environments that will be considered. 

  

 

Figure 3: Incident Environment Classification 
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3. Statistical data of disasters occurrence 

The International Disaster Database (Em-DAT) provides complete statistical data about 
disasters in Europe during the last years. For a disaster to be entered into the database at 
least one of the following criteria must be fulfilled: 

1. Ten (10) or more people reported killed. 
2. Hundred (100) or more people reported affected. 
3. Declaration of a state of emergency. 
4. Call for international assistance. 

 
Sections 4.1 and 4.2 give an overview of technological and natural statistics sorted by type of 
accidents. The data include number of events from 1900 to 2010, number of people killed, 
total number of people affected, and damage in terms of cost (000 US$). The data is 
provided in absolute numbers and also in average number per event:  
 

3.1 Technological human-made disasters in 
Europe 

 

Summarized Table of Technological (Human-made)  in Europe from 1900 to 2010 

 
Disaster 

# of 
Events Killed 

Total 
Affected 

Damage (000 
US$) 

Industrial 
Accident Chemical Spill 33 378 77350 11013807 

Average. per event   11.5 2343.9 333751.7 

Collapse 7 179 61 1320000 

Average. per event   25.6 8.7 188571.4 

Explosion 111 6706 222276 227200 

Average. per event   60.4 2002.5 2046.8 

Fire 35 684 17094 1724500 

Average. per event   19.5 488.4 49271.4 

Gas Leak 9 42 916 - 

Average. per event   4.7 101.8 - 

Other 2 360 - - 

Average. per event   180.0 - - 
Miscellaneous 
Accident Collapse 29 2601 9711 53800 

Average. per event   89.7 334.9 1855.2 

Explosion 32 819 19133 256000 

Average. per event   25.6 597.9 8000.0 

Fire 92 2743 6230 705000 
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Summarized Table of Technological (Human-made)  in Europe from 1900 to 2010 

 
Disaster 

# of 
Events Killed 

Total 
Affected 

Damage (000 
US$) 

Average. per event   29.8 67.7 7663.0 

Other 32 677 3982 - 

Average. per event   21.2 124.4 - 

Transport 
Accident Rail 133 6792 10492 - 

Average. per event   51.1 78.9 - 

Road 111 2185 2883 7700 

Average. per event   19.7 26.0 69.4 

Table 4: Human-made disasters in Europe (1900-2010) 

 

3.2 Natural disasters in Europe  
 

Summarized Table of Natural Disasters in Europe from 1900 to 2010 

 
Disaster 

# of 
Events Killed 

Total 
Affected 

Damage (000 
US$) 

Earthquake 

Earthquake (seismic 
activity)/Earthquake 
(ground shaking) 151 275924 5443816 61734076 

Average. per event   1827.3 36051.8 408834.9 

Earthquake (seismic 
activity)/Tsunami 4 2376 2 - 

Average. per event   594.0 0.5 - 

Mass 
movement 

Mass movement 
dry/Avalanche 6 167 1802 2600 

Average. per event   27.8 300.3 433.3 

Mass movement 
dry/Landslide 3 102 8506 - 

Average. per event   34.0 2835.3 - 
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Summarized Table of Natural Disasters in Europe from 1900 to 2010 

 
Disaster 

# of 
Events Killed 

Total 
Affected 

Damage (000 
US$) 

Volcano 

Volcano/Volcanic 
eruption 11 783 26224 44300 

Average. per event   71.2 2384.0 4027.3 

General Flood 

General Flood 281 1.805 8.064.515 61.815.269 

Average. per event   6 28.699 219.983 

Drought Drought 37 1.200.002 15.482.969 20.061.309 

Average. per event   32.433 418.459 542.198 

Table 5: Natural Disasters in Europe  

 

3.3 Transport-related accidents involving in 
Europe 

Going a bit more in detail into accidents involving transport, sections 3.3 and 3.4 provide 
statistical data obtained from EUROSTAT information  (European Commission: Mobility and 
Transport) about railway annual transport accidents and road fatalities involving vehicles.  
 

Railway annual transport accidents in  the European Union sorted by type of 
accident (2006-2008)- EUROSTAT 

Type of accident 2008 2007 2006 

Collisions (Including 
level-crossing accidents) 161 254 454 

Derailments 247 452 549 

Accidents involving level-
crossings 1110 1288 1305 

Accidents to persons 
caused by rolling in 
motion 1739 1734 1684 

Fire in rolling stock 72 107 105 

Others 285 206 722 

Table 6: Railway annual transport accidents [Source: EUROSTAT] 

 
The data of the previous table is illustrated in the following figure: 
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Figure 4: Railway annual transport accidents 

 

 

3.4 Road fatalities involving vehicles 

 
According EUROSTAT statistics, 38 875 persons were killed in road accidents (fatalities 
within 30 days) in 2008 in Europe, 8.5% fewer than in 2007 (when 42 496 people lost their 
lives). In comparison with 2000, the number of road fatalities was lower by almost a third 
(31.1%). 
 
The table below provides data of persons killed in this type of accidents occurred in some of 
the countries that are participating in SAVE ME project: 
 

Road Fatalities of Vehicle Occupants by Type of Vehicle 

 

Year Total  
car & 
taxi 

bus or 
coach 

heavy 
goods 
vehicle 

lorry, 
<3.5 

tonnes 

motor 
cycle 

moped pedal 
cycle 

agricul-
tural 

tractor 

other 
motori-

sed 

not 
speci-
fied 

Spain 
 
2008   

2.597  1.495  28  85  189  484  181  59  26  30  20  

Germany 
 
2008   

3.824  2.368  10  91  92  656  110  456  11  18  12  

Italy 
 
2007   

4.504  2.320  18  59  25  1.182  358  352  24  38  128  

UK 
 
2007   

2.396  1.489  14  54  63  596  18  138  1  23  0  

Greece 
 
2008   

1.305  708  4  19  62  394  41  22  44  10  1  

Table 7: Road fatalities in accidents involving vehicles 

 
The same data is shown in the following figure: 
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Figure 5: Road fatalities in accidents involving vehicles 

 

3.5 Accidents in tunnels 

 
In tunnels, the accident rate and the casualty rate are significantly lower than on motorways, 
expressways, and federal roads. A comparison of accident cost rates shows tunnels ahead 
of motorways, but behind expressways and federal roads. 
 

 

Figure 6: Relative accident rates and costs for tunnels and other types of roads (1999-2003); 
source: [Nussbaumer] 

 
The same study [Nussbaumer] provides an estimation of the relevant accident causes and a 
comparison between tunnels with bidirectional traffic and tunnels with a uni-directional traffic: 
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Figure 7: Causes (as percentage) of accidents in tunnels (1999-2003) 

 

 

3.6 Terrorism incidents over time: 
transportation means targets  

The Global terrorism database (GTD) provides information on terrorism incidents from 1970 
to 2008. The following picture illustrates the terrorism incidents along Europe reported 
between 1970 and 2008. The search has been limited to bombings/explosions or 
facilities/infrastructures attacks involving transportation means: 

 

Figure 8: Terrorism incidents in Europe involving transportation means 

 
 

3.7 Mapping incidents with environments  
In this section, the incidents environments in relation to mass transportation have been 
analyzed for several  types of disasters in terms of difficulties/advantages for the rescuers 
and the general public (exposure level and escape criticality for the travellers), using input by 
Consortium experts and through literature survey. Also, after-incident severity probability and 
possible mitigation measures for each type of situation has been extracted.  
 

 
3.7.1 Underground transport terminals and buildings 
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This section includes information about incidents occurred within metro terminals, metro 
platforms, and underground bus hubs. It was considered that the underground transport 
facilities need to be considered as a whole, and not their individual component parts i.e. 
platforms > concourse > street level, e.g. an incident occurring at the platform level still 
needs to be evacuated through the concourse level and onto the street, with appropriate 
guidance for travelers throughout the building. 
 
Note: Whilst a difficult decision to make, the personal safety of rescuers is paramount and 
must be considered above that of anyone trapped underground. Need to create a óprotection 
bubbleô around rescuers which requires detailed knowledge of the situation in hand before 
any rescue operation commences. 
 

3.7.1.1 Earthquake 

Difficulties /Advantages for rescuers and the general public 
 

- Structural damage creates an uncertain/unsafe environment. 
- Failure/loss of communications, lack of (familiar) access/egress points into building.  
- Loss of power supply/natural light which can be disorientating, confusion of people in 

confined environments can lead to extreme panic situation. 
- Only possible (minor) advantage of being underground is minimal impact of extreme 

weather conditions 
 
After incident severity probability- HIGH (severe):  

- Aftershocks are possible and disruptive to the rescue operation, as illustrated by the 
recent Haiti disaster.  

- Large scale clearance operation required, not only for transport terminal, which needs 
to be carefully planned to minimise further collapse.  

- Location and removal of dead or injured can be problematic. 
- Medium- to long-term disruption. 

 

3.7.1.2 Structure failure 

Difficulties /Advantages for rescuers and the general public 
- The problems are similar to earthquake but on a smaller, localised scale with less 

catastrophic impacts.  
- Access to emergency site may be severely hindered depending on degree of failure 

and assessment of structural security is needed before rescuers can enter. 
- Only possible (minor) advantage of being underground is minimal impact of extreme 

weather conditions. 
 
After incident severity probability-MEDIUM (moderate): 

- Not a natural disaster. 
- Mechanical failure which needs to be investigated and the cause of failure remedied 

so that the probability of future incidents are reduced.  
- Litigation and legal issues likely to arise through inquiry.  
- Medium- to long-term problem. 

 

3.7.1.3 Transportation crash  

Difficulties /Advantages for rescuers and the general public 

¶ Emergency access and egress can be limited in confined spaces and with 

damaged/twisted vehicle bodies.  

¶ Unknown risk of secondary incidents (e.g. fire, explosion) can make rescue 

operations highly dangerous.  
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¶ Failure/loss of communications makes it harder to understand extent of incident 

without direct viewing. 

¶ Uncertain/unsafe environment and lack of (familiar) access/egress points coupled 

with possible loss of power/light can lead to confusion of people and panic situations. 

¶ Only possible (minor) advantage of being underground is minimal impact of extreme 

weather conditions. 

After incident severity probability-MEDIUM (moderate): 

¶ Mechanical failure which needs to be remedied.  

¶ Litigation and legal issues likely to arise through inquiry.  

¶ Medium- to long-term problem, in particular service disruptions across wider parts of 

network.  

¶ Future faith in safety of the system may be brought into question. 

3.7.1.4 Fire 

Difficulties /Advantages for rescuers and the general public 

¶ Emergency access and egress can be limited in confined spaces and with 

damaged/twisted/burning vehicle bodies.  

¶ Risk of secondary incidents in confined spaces (e.g. pollutants, smoke, chemicals, 

explosion) makes rescue operations difficult and uncertain.  

¶ Loss of communications through fire damage may hinder planning of rescue. 

¶ Very unsafe environment (e.g. tunnel fires), lack of (familiar) access/egress points.  

¶ Loss of power/natural light, leads to confusion of people and panic situations.  

¶ Ongoing event, uncertain as to extent of fire and severity until flames are 

extinguished. 

¶ Only possible (minor) advantage of being underground is minimal impact of extreme 

weather conditions. 

After incident severity probability-HIGH (severe): 

¶ Confined spaces with intense heat and smoke make it hard to conduct rescue 

operations until flames are brought under control. 

¶ Litigation and legal issues likely through inquiry.  

¶ Medium- to long-term problem, in particular service disruptions across wider parts of 

network as repairs are made. 

3.7.1.5 Terrorism & Sabotage 

Difficulties /Advantages for rescuers and the general public 

¶ Uncertainty as to immediate follow-up attacks, targeted at those escaping initial 

attack, may also impact emergency access and egress.  

¶ Risk of secondary incidents (pollutants, smoke, chemicals, further explosions).  

¶ Loss of communications, including cellular networks which may be deactivated to 

prevent any additional mobile-activated devices. 

¶ Uncertain/unsafe environment, lack of (familiar) access/egress and loss of power/light 

can lead to confusion of people and panic situations, especially as these are possible 

ongoing events with uncertainty over possible secondary devices. 

¶ Only possible (minor) advantage of being underground is minimal impact of extreme 

weather conditions. 
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After incident severity probability 
HIGH (severe): 

¶ Not a natural disaster. Fears of ongoing/secondary attacks in medium- to long-term. 

¶ Issues concerning the global political domain can require increased security 

measures. 

¶ General loss of user confidence in the system and disruption to whole network which 

needs to be returned to working order as quickly as possible. 

¶ Litigation and legal issues likely through inquiry.  

¶ Medium- to long-term global problem. 

Mitigation methods [Jenkins, 2001]: 

¶ Architectural Liaison Officers 

¶ Good visibility 

¶ Bomb shelter areas 

¶ Litter bins 

¶ Fencing 

¶ Lighting 

¶ Closed-Circuit Television 

¶ Passenger communications systems 

¶ Bomb threat paging 

¶ Extra staff 

¶ Patrols 

¶ Handling of unattended items 

¶ Detailed guidance 

¶ Alert levels with predetermined security menus 

¶ Training 

¶ Cover Testing 

¶ Involvement of the public 

¶ Dissemination of ñgoodò or ñbest practices 

 

3.7.2 Over ground transport terminals and buildings 

 
This section provides information about incidents occurred in over ground bus stations, train 
terminals, or train platforms.  
The advantage of being over ground when an emergency occurs is the Surface level access. 
Rescuers donôt have to reach people trapped underground. They can evacuate people (in 
particular those with minor injuries and the walking wounded) away from the incident to safe 
areas, whilst getting serious injuries to hospitals can be quicker. Rain may help control the 
extent of the fire. 
 

3.7.2.1 Earthquake 

Difficulties for rescuers and the general public  
¶ Structural damage, whilst not limitations of underground, possible collapse of 

buildings, canopies, roofs etc.  

¶ Loss of communications, although perhaps still possible to communicate verbally. 

¶ Uncertain/unsafe environment.  

¶ Lack of (familiar) access/egress points for people to escape.  
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¶ Influence and impact of weather conditions can make rescue operations more difficult 

to complete.  

¶ Loss of power/light (at night time), confusion of people can lead panic situation 

After incident severity probability-HIGH (Severe): 
¶ Aftershocks are possible and disruptive to the rescue operation, as illustrated by the 

recent Haiti disaster.  

¶ Large scale clearance operation required, not only for transport terminal, which needs 

to be carefully planned to minimise further collapse and disruption to the wider 

environment.  

¶ Location and removal of dead or injured can be problematic, although potentially 

easier compared to underground.  

¶ Medium- to long-term disruption.  

3.7.2.2 Structure failure 

Difficulties /Advantages for rescuers and the general public 
¶ Similar to earthquake but on a smaller scale with fewer catastrophic events. 

¶  Greater effect of gravity on falling debris (e.g. collapse of a tower block), need to 

consider overall level of structural damage before undertaking rescue operations. 

¶ Impact of weather conditions much greater, especially if structural foundations are 

affected. 

After incident severity probability-MEDIUM (moderate): 
¶ Not a natural disaster.  

¶ Mechanical failure which needs to be investigated and the cause of failure remedied 

so that the probability of future incidents are reduced.  

¶ Litigation and legal issues likely to arise through inquiry.  

¶ Medium- to long-term problem. 

3.7.2.3 Transportation Crash 

Difficulties /Advantages for rescuers and the general public 
¶ Open environment may allow for vehicles involved in the crash to travel greater 

distances, causing more damage and problems for rescuers (e.g. Greyrigg/Lambrigg 

train crash in UK).  

¶ Loss of communications may make it harder to identify location of crash.  

¶ Emergency access and egress may be difficult in more rural locations.  

¶ Risk of secondary incidents (e.g. fire, explosion) can delay rescue operations and 

may have wider impacts.  

¶ Effect of weather conditions can play a significant role. 

¶ Uncertain/unsafe environment, lack of (familiar) access/egress points, loss of 

power/natural light (especially at night), confusion of people can lead to panic 

situation. 

After incident severity probability-MEDIUM (moderate): 
¶ Mechanical failure which needs to be remedied.  

¶ On open networks (e.g. road, over ground rail) there is a potential immediate risk of 

additional vehicles becoming involved in the crash, worsening the incident.  

¶ Litigation and legal issues likely to arise through inquiry. 



SAVE ME Deliverable 1.1                   PU Contract N. 234027 

 

September 2010 21                                                              CERTH/HIT 

¶ Medium- to long-term problem with service disruptions spreading across wider parts 

of network.  

¶ Future faith in safety of the systems may arise. 

 

3.7.2.4 Fire 

Difficulties /Advantages for rescuers and the general public 
¶ Spread of fire may affect wider area and hinder emergency access and egress.  

¶ Risk of secondary incidents (e.g. pollutants, smoke, chemicals, explosion) in 

particular if freight vehicles are involved (*aka BLEVEs).  

¶ Fire damage to communications can make it hard to determine extent of fire.  

¶ Impact of weather conditions, especially high winds can spread flames further, 

increasing the problems caused by the fire and smoke, but heavy rain may help 

contain fires. 

¶ Uncertain/unsafe environment, lack of (familiar) access/egress point.  

¶ Loss of power/light (at night time) especially with thick smoke can lead to confusion of 

people and panic situations.  

¶ Fires are an ongoing event as people are not immediately aware as to extent of fire 

and severity of flames. 

Note: *Freight involved on over ground rail/road can lead to BLEVEs (Boiling Liquid 
Evaporation Vehicle Explosion), which are highly dangerous and explosions can cover an 
extensive area making rescue operations extremely difficult to manage. 
 

After incident severity probability-HIGH (severe): 
¶ Although not as confined in underground spaces, fires still have intense heat and 

smoke which make it hard to conduct rescue operations until flames are brought 

under control. 

¶ Litigation and legal issues likely through inquiry, especially if a collision leads to fires 

and higher loss of life (e.g. 1999 Ladbroke Grove/Paddington rail crash).  

¶ Medium- to long-term problem, in particular service disruptions across wider parts of 

network as repairs are made. 

3.7.2.5 Terrorism & Sabotage 

Difficulties /Advantages for rescuers and the general public 
¶ Uncertainty of presence of secondary devices for immediate follow-up attacks, 

targeted at those escaping initial attack, may impact on emergency access and 

egress. 

¶ The risk of secondary incidents (e.g. pollutants, smoke, chemicals, explosion), can 

also hinder emergency access and egress.  

¶ Wider impact of terrorist attacks can spread beyond transport terminal, and loss of 

communications can make it hard to identify overall extent of the situation and co-

ordinate the response between emergency services. 

¶ Uncertain/unsafe environment with lack of (familiar) access/egress points,  

¶ loss of power/light can lead to confusion of people and panic situation, especially in 

an ongoing event, with uncertainty as to possible second devices. 

After incident severity probability-HIGH (severe): 
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¶ Not a natural disaster.  

¶ Fears of ongoing/secondary attacks in medium- to long-term. 

¶ Issues concerning the global political domain can require increased security 

measures. 

¶ General loss of user confidence in the system and disruption to whole network which 

needs to be returned to working order as quickly as possible. 

¶ Litigation and legal issues likely through inquiry.  

¶ Medium- to long-term global problem. 

 

3.7.3 Transport Vehicles 

 

3.7.3.1 Earthquake 

Difficulties/Advantages for rescuers and the general public 
¶ The advantage in this case is that the environment of a vehicle is self-contained. 

Therefore, if damage is minimal people can be possibly kept within the vehicle to 

manage their movements and minimise panic behaviour. 

¶ On the other hand, vehicles may be trapped underground between stations, and any 

damage can greatly hinder rescue operations.  

¶ Wider damage can be inflicted on the whole system (e.g. the DLR in London is 

automated)  

¶ Loss of communications between vehicle driver and control centre can make it 

difficult to ascertain what damage has been caused. 

¶ Uncertain/unsafe environment, limitation of (familiar) access/egress, impact of 

weather conditions, loss of power/light (except at night), confusion of people, panic 

situation 

After incident severity probability/policy success-MEDIUM (moderate): 
¶ Aftershocks are possible and disruptive to the rescue operation, as illustrated by the 

recent Haiti disaster.  

¶ Vehicles may get damaged but earthquakes often affect infrastructure more.  

¶ Large scale clearance operation required, including location and removal of dead or 

injured, which can be problematic if vehicles are heavily damaged.  

¶ Medium- to long-term disruption. 

¶ Impact on wider network (e.g. Brussels commuter crash affecting wider Eurostar and 

Thalys services.) 

Train derailment mitigation measures [Caltrain, 2009]:  
¶ Crash barriers and wheel guides that are integrated into the track way, keeping 

derailed vehicles upright and moving along the track even when off the rails. 

¶ Articulation - train cars that are semi-rigidly coupled together and cannot jack-knife off 

the tracks. 

¶ Guide blocks on the underside of trains that slide along the rails. 

3.7.3.2 Structure failure (i.e. mechanical parts of vehicle body) 

Difficulties /Advantages for rescuers and the general public 
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¶ As described for an earthquake situation, vehicle is self-contained, if damage is 

minimal rescuers can possibly keep people within vehicle to manage their 

movements and minimise panic behaviour.  

¶ Surface level access may mean not having to reach people trapped underground. 

¶ The difficulties are similar to earthquake but on a smaller, localised scale and impact 

compared to terminals and buildings.  

¶ Various mechanical parts could fail, so it can potentially take some time to ascertain 

the problems and causes of the incident.  

¶ Rescue conditions and organisation depend upon the location of the vehicle at time of 

failure, with greater impact of weather conditions if outdoors. 

After incident severity probability-MEDIUM (moderate): 
¶ Not a natural disaster 

¶ Mechanical failure which may need to be remedied across entire stock of vehicles. 

¶ Poor maintenance records can lead to litigation and legal issues which may arise 

through inquiry.  

¶ Medium- to long-term problems, particular if there is a loss of faith in the system (e.g. 

recent Eurostar snow failures in the Channel Tunnel, Toyota brand image with sticky 

pedals). 

Mitigation measures: 
¶ European Train Control System requires accuracy for positioning of vehicle using 

balises of not more than 5 metres for the absolute position, added with a deviation of 

2 % of the travelled way since the last absolute position [Hartwig].  

¶ Axle counters along Railway lines, computer systems on board trains, and field 

element controllers that operate under rough environmental conditions 

[Gerstinger,2008]. 

3.7.3.3 Transportation Crash 

 

Difficulties /Advantages for rescuers and the general public 
¶ Advantages: Surface level access may mean not having to reach people 

underground. Although damage to vehicles is to be expected, vehicles are self-

contained so, if damage to individual vehicles is minimal, can possibly keep people 

within these vehicles to manage their movements and minimise panic behaviour. 

¶ Disadvantages:  

o Possible multiple vehicles involved, hard to identify where all casualties are 

located.  

o Depending on location of crash, emergency access and egress may be 

limited. Risk of secondary incidents (e.g. fire, explosion) which may increase 

level of severity if incident is not dealt with quickly. 

o  Possible loss of communications with staff on-board vehicles.  

o Impact of extreme weather conditions can make rescue operations dangerous 

and delay a response. 

o Uncertain/unsafe environment and lack of (familiar) access/egress points, loss 

of power/natural light (night time) can lead to confusion of people and panic 

situations. 
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After incident severity probability-HIGH (severe): 
¶ Mechanical and/or system failure which needs to be remedied.  

¶ Cause of crash may be due to human error (e.g. SPADs on railways) and so 

litigation and legal issues likely to be raised through inquiry. 

¶ Service disruption across wider parts of network and future faith in safety of the 

systems can give rise to medium- to long-term problems. 

Trains: Mitigation methods: 
In the study [Sunghyuk,2007], a platform surveillance monitoring system using image 
processing technology for passenger safety in railway station is proposed as a possible 
mitigation measure. To make decision of dangerous factor for fallen object in monitoring 
area, it is important to find the accurate train states in the area for every single camera. The 
proposed system uses vision sensor, camera sensor for finding train states in current 
monitoring area with combining the detection results of laser sensors. 
 

3.7.3.4 Fire 

 [Chamberlain, 2005] This study predicts the mean fire fatality risk for typical CNG 
(Compressed natural gas) buses as approximately 0.23 fatalities per 100-million miles for all 
people involved, including bus passengers. The study estimates mean values of 0.16 
fatalities per 100-million miles for passengers only. Diesel school bus mean fire fatality risk is 
0.091 and 0.0007 per 100-million miles for all people and bus passengers. 
[Ahrens, 2004] Vehicle fires accounted for 20% of the 1,687,500 fires reported to U.S. fire 
departments that year. In that same year, vehicle fires caused 17% of all civilian fire deaths, 
10% of all civilian fire injuries and 13% of the nationôs property loss to fire. More people died 
from vehicle fires than from apartment fires, and vehicle fires caused seven times the 
number of deaths caused by non-residential structure fires. 
 

Difficulties /Advantages for rescuers and the general public 
¶ Advantages:  

o Surface level access may mean not having to reach people underground. 

o Modern vehicles may be able to contain fire to a single car or carriage, but this 

depends on ferocity of fire, in particular if a BLEVE situation is a possibility 

¶ Disadvantages:  

o Often secondary to main incident, especially where fuel vehicles involved 

(BLEVE).  

o Emergency access and egress may be hindered by ferocity of fire and smoke. 

o Risk of further incidents (e.g. pollutants, smoke, chemicals, explosions) 

especially where fuel is involved. Impact of weather conditions, especially high 

winds for fire etc. 

o Uncertain/unsafe environment, lack of (familiar) access/egress points.  

o Loss of power/light (at night time) especially with thick smoke can lead to 

confusion of people and panic situations.  

o Fires are an ongoing event as people are not immediately aware as to extent 

of fire and severity of flames. 

After incident severity probability-HIGH (severe): 
o Highly dependent upon the surrounding environment (over ground/underground; one 

vehicle, multiple vehicles etc.)  

o Fires have intense heat and smoke which make it hard to conduct rescue operations 

until flames are brought under control and extent of blaze can be determined. 
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o Litigation and legal issues likely through inquiry.  

o Depending on location, may be a short-term problem, only requiring removal of 

damaged vehicles. If network damage occurs, then medium- to long-term problem, in 

particular service disruptions across wider parts of network as repairs are made. 

Mitigation measures 
According [Ahrens, 2004], multiple strategies are needed to reduce losses from vehicle fires. 
As in buildings, most of the deaths occur in ones and twos and in private settings, like a 
family car. Attempts to further reduce fires and their related losses necessitate strategies that 
reduce both the occurrence and the severity of vehicle fires. 
Vehicle fires are a major component of the fire death problem. About three-quarters of 
vehicle fire deaths resulted from highway vehicles fires, with the largest share resulting from 
automobile fires.  
In most categories of vehicles, fire deaths occur in fires following survivable collisions. 
Additional reductions in vehicle fire deaths may result from public safety programs and 
studies designed to reduce the number of collisions that occur in a country. 
  

3.7.3.5 Terrorism & Sabotage 

Difficulties /Advantages for rescuers and the general public 
¶ Advantages:  

o If vehicle is self-contained, and if damage is minimal can possibly keep people 

within vehicle to manage their movements and minimise panic behaviour (e.g. 

7/7 attacks on London Underground where some carriages remained 

unharmed by bomb blast).  

o Surface level access may mean not having to reach people underground. 

¶ Disadvantages:  

o Self-contained incident within a single vehicle may increase intensity of 

attack/incident in that particular vehicle (e.g. 1995 Sarin Nerve Gas attack in 

Tokyo).  

o Uncertainty of presence of secondary devices for immediate follow-up attacks, 

targeted at those escaping initial attack, may impact on emergency access 

and egress.  

o The risk of secondary incidents (e.g. pollutants, smoke, chemicals, 

explosions), can also hinder emergency access and egress.  

o Wider impact of terrorist attacks can spread beyond transport terminal, and 

loss of communications can make it hard to identify overall extent of the 

situation and co-ordinate the response between emergency services. 

o Uncertain/unsafe environment with lack of (familiar) access/egress points, loss 

of power/light can lead to confusion of people and panic situation, especially 

in an ongoing event, with uncertainty as to possible second devices. 

After incident severity probability-HIGH (severe): 
¶ Not a natural disaster.  

¶ Fears of ongoing/secondary attacks in medium- to long-term. 

¶ Issues concerning the global political domain can require increased security 

measures. 

¶ General loss of user confidence in the system and disruption to whole network which 

needs to be returned to working order as quickly as possible. 

Mitigation measures  
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Train derailment mitigation measures [Caltrain, 2009]: 

¶ Crash barriers and wheel guides that are integrated into the track way, keeping 

derailed vehicles upright and moving along the track even when off the rails. 

¶ Articulation - train cars that are semi-rigidly coupled together and cannot jack-knife off 

the tracks. 

¶ Guide blocks on the underside of trains that slide along the rails. 

 

3.7.4 Bridges, Tunnels, Embankments, Cuttings (natural 
geographical landscape elements) 

 

3.7.4.1 Earthquake 

Difficulties/Advantages for rescuers and the general public 
¶ Advantages:  

o Dependent upon infrastructure.  

o Bridges are generally óshort tunnelsô whilst major tunnels are longer. 

o Bridges are in the open and subject to fewer obstructions.  

o Embankments and cuttings are generally in the open, depending on the 

gradient of the slopes. 

¶ Problems:  

o Tunnels may have other developments above them which collapse adding 

additional debris to the situation. Typically one entry and exit point, limiting the 

access for rescuers and also what rescue operations can be carried out 

successfully. 

o Depending on specific conditions (over ground/underground etc.) then the 

following may apply: 

Á Possible loss of communications. 

Á Uncertain/unsafe environment, especially if heights are involved. 

Á Limitation of (familiar) access/egress points (may only be two).  

Á Impact of weather conditions, (e.g. high winds may make bridges even 

more unstable).  

Á Loss of power/light (except at night), confusion of people leading to 

panic situation. 

After incident severity probability-HIGH (severe): 
¶ Aftershocks possible, delaying rescue operations which may be time critical. 

Large scale clearance required with limited access and egress points. 

¶ Location and removal of dead or injured people.  

¶ Medium- to long-term disruption.  

¶ Impact on wider transport network as bridges and tunnels are typically key links in 

a network, with few alternative routes, which may be of significant length (distance 

and duration of journey). 

3.7.4.2 Structure failure (i.e. mechanical parts of vehicle body) 

Difficulties /Advantages for rescuers and the general public: 
¶ Advantages: Dependent upon infrastructure. 

¶ Problems: Dependent upon infrastructure.  
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o Bridge collapse may have great heights involved, making rescue conditions 

difficult. 

o Tunnel collapse will have level access, but people may be trapped in centre of 

tunnel, in limited environments (similar to underground facilities). 

o Embankments and cuttings may collapse, burying people, but access is on the 

level. 

o Influence of external bodies (e.g. lorry strike into low bridge) which lowers 

structural integrity, adding to problems facing rescuers.  

o Localised incidents, with less catastrophic impacts than earthquake.  

o Impact of weather conditions can make rescue operations difficult. 

 

After incident severity probability-MEDIUM-HIGH: 
¶ Dependent upon infrastructure.  

¶ Bridge collapse tends to be a single incident.  

¶ Tunnels may have a traffic collision which increases in severity if more vehicles 

become involved, or if fires are also present. 

¶ Not a natural disaster, but possible mechanical failure which needs to be 

remedied in structures of a similar age and design.  

¶ Litigation and legal issues likely through inquiry.  

¶ Future faith in safety of the system. 

¶ High costs of maintenance. 

 

3.7.4.3 Transportation Crash 

Difficulties /Advantages for rescuers and the general public: 
¶ Advantages: Dependent upon infrastructure. 

o Bridges may be temporarily blocked whereas tunnels may need longer period 

of time before they can be returned to full working order.  

o Embankments and cuttings may need to be rebuilt, which may not prove to be 

too arduous a task. 

o The probability of an accident occurring and the probability of being injured is 

lower in tunnels than on open stretches of roads. 

¶ Disadvantages:  

o Possible multiple vehicles involved, risk of additional damage to infrastructure. 

o Limited emergency access and egress points may be blocked by vehicles 

involved in collision.  

o Risk of secondary incidents (e.g. fire, explosion) 

o  Further damaging structural integrity 

o  Loss of communications. 

o Uncertain/unsafe environment, lack of (familiar) access/egress points, loss of 

power/ natural light (except at night) may lead to confusion of people and 

panic situations. 

o If an accident does happen in a tunnel, the severity of injuries sustained is 

significantly higher than on open stretches of motorways. In a tunnel the risk 

of being killed in a traffic accident is twice as high as on open stretches of 

motorways. 
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After incident severity probability-MEDIUM (moderate): 
¶ Crash will typically be an isolated incident, but any damaged sustained to 

infrastructure needs to be remedied. 

¶ Litigation and legal issues likely through inquiry.  

¶ Service disruption across wider parts of network.  

¶ Depending on severity, large scale clearance may e required.  

¶ Location and removal of dead or injured may be hindered depending upon 

access.  

¶ Smaller incidents may be only a short-term problem, but larger incidents will be 

medium- to long-term disruption.  

¶ Impact on wider transport network as bridges and tunnels are typically key links 

in a network, with few alternative routes, which may be of significant length 

(distance and duration of journey). 

¶ Traffic safety is significantly higher in tunnels with uni-directional traffic than in 

tunnels with bi-directional traffic. In tunnels with bi-directional traffic the 

probability of being killed in a traffic accident is 2.3 times as high as in tunnels 

with uni-directional traffic. Both in tunnels with bi-directional traffic and in tunnels 

with uni-directional traffic the highest accident rates occur in the portal area. 

 

3.7.4.4 Fire 

Difficulties /Advantages for rescuers and the general public: 
¶ Advantages: Dependent upon infrastructure and severity of fire. 

¶ Disadvantages:  

o Especially in tunnels or when fuel vehicles involved (BLEVE).  

o Emergency access and egress may be hindered by ferocity of fire and smoke, 

for tunnels this may pose a substantial barrier to reaching those trapped. 

o Bridges may receive fire damage, weakening the structural integrity.  

o Risk of further incidents (e.g. pollutants, smoke, chemicals, explosions) 

especially where fuel is involved.  

o Impact of weather conditions, especially high winds for fire etc. 

o Uncertain/unsafe environment, lack of (familiar) access/egress points.  

o Loss of power/light (at night time) especially with thick smoke can lead to 

confusion of people and panic situations.  

o Fires are an ongoing event as people are not immediately aware as to extent 

of fire and severity of flames. 

o The flow capacity of the emergency walkways has to be considered. Using a 

value of 59 people per minute and available walkway width the flow capacity 

of the walkway will be approximately 1.2 people per second. This value is 

greater than will be achieved with people having a walking speed of 0.7 m/s. It 

will thus be the walking speed of the people that will be the limiting factor. It 

will be assumed that there is a gap of 1.4 meters between each person. 

People will thus start leaving zone 1 with a rate of 0.5 people per second. 

[Person, 2002] 

o Although most of the people know about the emergency exit doors, 40% 

would evacuate via the emergency exit doors; the rest (60%) prefer the 

roadway. Although that is not always wrong (especially very close to the 
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entrance or exit portal) it is mostly not a good reaction. Besides, it is a known 

fact that road users underestimate walking distances if they normally travel 

the route by car, whereby the escape via the roadway looks quicker than it is. 

 

After incident severity probability-HIGH (Severe): 
¶ Highly dependent upon the structure and surrounding environment.  

¶ Fires have intense heat and smoke which make it hard to conduct rescue 

operations until flames are brought under control and extent of blaze can be 

determined.  

¶ Any structural damage may not immediately be recognised. 

¶ Litigation and legal issues likely through inquiry.  

¶ Depending on location, may be a short-term problem, only requiring removal of 

burnt vehicles.  

¶ If structural damage occurs as a result of the fire, then medium- to long-term 

problem, in particular service disruptions across wider parts of network as repairs 

are made. 

 

3.7.4.5 Terrorism & Sabotage 

Difficulties /Advantages for rescuers and the general public: 
¶ Advantages: Dependent upon infrastructure 

¶ Disadvantages:  

o Attacks mainly target larger/key bridges and tunnels, to maximise impact for 

propaganda effect. 

o Uncertainty of presence of secondary devices for immediate follow-up attacks, 

targeted at those escaping initial attack, may impact on when emergency 

services can access and egress from location.  

o Risk of secondary incidents, especially in tunnel environments, (e.g. 

pollutants, smoke, chemicals, explosion) may also hinder emergency services.  

o Damage and loss of communications may make co-ordination of response 

difficult. 

o Structural damage may result in an uncertain/unsafe environment for rescuers 

to enter. Bridge collapse may be a possibility;  

o Structure needs to be assessed before rescue can begin. Tunnels, cuttings 

and embankments may collapse, burying people and making access/egress 

even harder.  

o A lack of (familiar) access/egress points, loss of power/natural light (in 

particular at night) and confusion of people may lead to panic situation. 

o Ongoing event as people cannot be certain about the existence of possible 

secondary devices. 

After incident severity probability-HIGH (severe): 
¶ Not a natural disaster.  

¶ Fears of ongoing/secondary attacks in medium- to long-term.  

¶ Issues concerning the global political domain can require increased security 

measures. 
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¶ General loss of user confidence in the system and disruption to whole network 

which needs to be returned to working order as quickly as possible. 

¶ Litigation and legal issues likely through inquiry.  

¶ Medium- to long-term global problem. 

3.7.4.6 Risk Analysis 

Below we provide information about risk analysis in tunnels, taken from a study published in 
ñTunnel & tunnelling Internationalò in 2006 [Khoury, 2006].  
 

 

Table 8: Risk analysis in tunnels [Khoury, 2006] 

 

3.7.5 Extra factors to consider 

Note: Apart from the factors that we are considering, extra factors should be considered: 
Human behaviour ï do people respond to information and messages? Need to provide the 
best advice under the circumstances to avoid any significant litigation and legal issues. 
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Media and general public will pick up on any poor decisions, no matter how small or 
insignificant. Proving that people have done the best they can, given the information 
available and under the circumstances, can mitigate for any bad press or public opinion. 
Time of Day ï rush hour may be a key target time for terrorists. 
 
Weather ï bad weather can have a significant impact on morale levels of rescuers. Whilst 
incidents are never pleasant to deal with, better weather conditions make it easier to deal 
with the situation in hand. 
 
Cultural Differences, Local socio-demographics, National Health and Safety legislative 
differences ï all have an impact on rescue procedures. In the UK, there are stringent Health 
and Safety rules and regulations compared to other EU nations. 
 

3.7.6 Analysis of after incident severity probability 

After collecting all the descriptions of incidents involving transport means on advantages, 
difficulties and consequences for the rescuers and general public, we want to give an 
overview of the analyzed data. The table below summarizes the prioritization of 
incidents/disasters regarding the possible damages after the emergency situation. 
 

 Underground 
Transport 

means 

Over ground 
transport 

means 

Vehicles Tunnels/ 
Bridges 

Earthquake     

Structure 
Failure 

    

Transportation 
crash 

    

Fire     

Terrorism/ 
Sabotage 

    

Table 9: After incident severity probability 

  HIGH (Severe) 

  MEDIUM (Moderate) 

 
A description of CAP (Common Alerting Protocol), which may be used in SAVE ME project 
as a standard to manage emergency information, is included in Annex 1. 
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4 Stakeholders needs 

4.1 Literature review 
In order to identify stakeholdersô needs, problems and lack of knowledge in the context of 
SAVE ME project, around 30 documents, including articles, papers, reports, books, and 
deliverables from other projects have been reviewed. The analysis focused on all the 
documents that may be somehow relevant. 
 
The information gathered from the literature review can be organized in 5 main categories:  

¶ HMI design/development 

¶ Technical development 

¶ Information needs; publication and display of info 

¶ Emergency responders, including: 
o Needs for dynamic working and decision making 
o Behaviour 
o Dispatch and response 
o Command and control 
o Communication during operations 

¶ Travellers 
o Behaviour in emergency situations 
o Evacuation planning 
o Human factors 

 
The following sub-sections summarize some important findings of this literature review. 
Further information can be found through Annex 5.2, which includes the references and their 
relevance to the project. 
 

4.1.1 HMI Design and development 

 

4.1.1.1 Human factors 

The book [Stanton], gives an overview of Human factors in alarm design. It covers the areas 
of HCI, task analysis, training, personnel selection, and design and human behaviour in an 
emergency, which of course, can be influenced positively and negatively by the design and 
deployment of alarm systems. 
 

4.1.1.2 Parameters for effective evacuation maps 

 The article from [Zipf] made some hypotheses about the parameters needed for effective 
maps for evacuation purposes: 
 

¶ Completeness: The degree to which the map is adequate for the evacuee to make his 
way out. 

¶ Flashbulb time: The time it might take for the evacuee to scan the map and internalize 
it. 

¶ Visual clutter / perceptual quality: The more visual clutter there is the more time it 
takes for the evacuee to understand the message. Visual clutter implies a high 
flashbulb time but the lack of it might not mean that a map is internalized quickly. 

¶ Symbol clarity: The degree to which symbols used are understandable without putting 
a legend into use. A safe hypothesis may be that greater the degree of iconicity of 
the symbol, more clear it will be.  
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¶ Consistency: Whether the same scheme of symbols is used throughout a series of 
signage. This is because similarity helps in building mental links between different 
signage and the message of each sign has to be deciphered if the evacuee is to get 
out of the building safely. 

 

4.1.2 Technical development 

All technology re-design in this domain must be done with reflection and be driven by a clear 
objective to enhance the ability of the actors and not driven from a technology perspective 
[Landgren]. 
 
Some functionalities envisioned for improving information, communication and coordination 
among rescue crews may require re-design of the information technology and information 
systems they already have.  This can have implications on the current infrastructures, 
systems, role specific tasks of organizations and command control hierarchy that must be 
taken into account.  
 

4.1.2.1 Disaster Evacuation guide using mobile phones 

 
Nowadays many people make use of mobile phones or other portable devices and access 
the services desired from any location via the wireless network. Because each person has 
his/her own device such as a mobile phone, it is possible to show different information to 
each user. In addition, GPS (Global Positioning System) and RFID (Radio Frequency 
Identification) tags enable devices to get information of the location and the situation of the 
user. In such an environment, it is possible to provide services that suit the properties, the 
purpose, the location and the context of each user. Navigation in public spaces is one such 
service. Current navigation services simply broadcast the same instructions over a large 
area, but what is needed is a system that can provide individualized instructions to each 
person. Even more if we talk about evacuation guide. The use of GPS-capable cellular 
phones enables the provision of personalized navigation instructions to suit the userôs 
characteristics, city-supplied evacuation targets, and the surrounding environment.  
 
Any large-scale evacuation guide system must be verified from the macro standpoint and the 
micro standpoint. Macro standpoint is concerned with whether all citizens can take refuge 
efficiently. The micro standpoint addresses how citizens use the system. Verification will be 
accurate only when the human subjects feel as if their environment is populated with an 
adequate number of participants [Nakajima]. Different evacuation systems using mobile 
devices have been analysed in [Nakajima], [Daito], [Inoue] and [Zipf]. 
 
 

4.1.3 Information needs; publication and display of info 

 

4.1.3.1 Information for rescuers 

It has been demonstrated by several studies [see Landgren] that giving rescue teams initial 
vague information about an emergency makes it hard for them to locate the emergency and 
approach it in the right manner. There is a need of complete information, including: 
 

¶ Complementary information from alternative sources. 

¶ Direct access to first hand information. 
 
The objective is to provide richer information, not more information. Rich complementary 
information would make rescue crew more capable to find inconsistencies in portions of the 
delivered information. Complementary information could be constituted of interactive digital 
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maps with enriched contextual location information from sensory systems such as fire alarm 
and surveillance camera installations. In addition, access for the rescue crew to first hand 
information to the caller as well as from other actors would help. This does not imply that the 
incident commander should handle the administrative efforts to make contact or do the 
conversation, rather an ability to listen-in. A fundamental aspect in providing information 
technology to the rescue crews is to improve collaborative support in the command and 
control structure. 
 

4.1.3.2 Information for travellers 

Visualisation of evacuation information 
Various facets of envisioning evacuation information on small screens were described in 
[Zipf]. According the article, the design of efficient way finding aids depends on a good 
understanding of the way finding process itself. A basic approach to way finding processes is 
given by Downs and Stea (1977), who differentiate the following four sub-tasks: 
 

¶ Orientation, i.e. determining oneôs position in an environment. 

¶ Choosing the route, i.e. planning oneôs route to the destination. 

¶ Keeping on the right track. 

¶ Discovering the destination. 
 
With these points as goals, [Zipf] subdivide this topic of visualization into the following topics: 

¶ Why use a map for communicating evacuation information? 

¶ What are landmarks? What are their chief characteristics? 

¶ How can landmarks be classified? 

¶ How to choose landmarks for indoor settings. 

¶ How can each landmark are visualized. 

¶ How can spatial relationships be depicted on small screens. 

¶ Evolving frames of reference and the small screen 

¶ Options to be presented to the evacuee. 

¶ The evacuation context. 
 
This article may be very interesting for HMI developers of SAVE ME. 
 
Publication and display of Public Transport Information 
According [BPManual], there are three components that need to be considered when 
developing information ï content; form and media: 
 

¶ Content includes general information, specific information and operational 
information. 

¶ Form is divided into three distinct levels ï abstract, symbolic and literal. 

¶ Media includes passive or static media, active media and interactive media  
 
All of these components need to be considered within the context in which the information is 
to be used. The following picture, taken from the same report, illustrates the 
interrelationships between accessible information design features: 
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Factors in Accessible Information Design (source: [BPManual]) 

 
The challenge facing public transport operators is therefore: 

¶ to design information systems that are understandable to as many people as 
possible; 

¶ to provide information in a variety of forms geared to individual needs; and 

¶ To coordinate and give consistency to the information systemôs many parts. 
 
Information in tunnels 
The following information was extracted from [Gandit]. This study was aimed at investigating 
road userôs perceptions and behaviours in case of a fire in a tunnel. According the study, it 
seems important to work on the ergonomic designing of tunnel safety devices and signals, 
but also on the content and the amount of information provided at once to the tunnel users. 
 
Concerning the signals in tunnels, it may be useful to adapt the form, the localization and 
number of signals to the information processing capacity of the tunnels usersô (limit the 
number of road-signs at the entry of the tunnel, provide signs of large size and reflecting, 
etc.).  
 
Concerning the messages to the users, the study proposes to: 

¶ harmonize and limit the number of information in each message (a lot of details could 
be a constraint for a good memorization);  

¶ target or distinguish two categories of messages:  
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o a first category providing messages on how to behave to avoid any accident in 
tunnels (observance of speed limit, switching on headlights, observance of 
security distances, etc.);  

o a second category of messages bearing on the behaviours to observe in case 
of an accident or a fire in road tunnels (how to inform rescue staff, how to give 
the alarm, how to evacuate, etc.);  

¶ effective and long-lasting communications about safety should consider the 
characteristics of the audience to whom they are addressed;  

¶ messages should be specific and adapted to the beliefs of the target audience.  
 
In general, usersô awareness of effective evacuation and warning behaviours varies 
according to the user category, but is limited in all cases, and it is far from reflecting the 
expected behaviours. Even fire fighters ï who are regularly involved in fire-related 
interventions ï and truck drivers ï who pass through tunnels daily ï do not appear to be 
totally familiar with safety provisions in tunnels. 
 
According [Worm], the following information can be provided in tunnels in order to improve 
safety and mitigate possible emergencies in tunnels: 
 

¶ avoid boring situations (especially for extreme long tunnels),  

¶ provide the escape doors with a standard green colour and apply good visible 
pictograms of a fleeing person, 

¶ take care of sufficient lighting of the spot, 

¶ consider the application of extra attention grabbers like a LED lighting around, 

¶ the escape door (only to be used in crisis situations), 

¶ consider orienting light lines on the step barrier or elsewhere low near the ground, 

¶ consider providing (large) signs with the text: ALARM only burning in case of an 
emergency apply pictograms (fleeing person) every 25m on both sides of the wall and 
mention the distance to the nearest escape door, 

¶ also apply a sign opposite of the escape door in order to warn fleeing persons when 
they are on the wrong side of the road, 

¶ consider the application of an extra warning sign (spoken word and sound) above the 
escape doors in order to guide as much a possible, 

¶ apply arrows on the road surface (based on the knowledge that people often try to 
find their way with their face to the road surface, 

¶ when people arrive in a separate escape tube also guide them further to the exit. 
 
Vulnerable travellers: Access to information 
People with perceptual or mental handicaps face a more difficult learning task than the 
population at large. For the perceptually impaired, the problem is access to information; for 
the mentally handicapped, the problem is understanding the instructions. 
 
Emergency managers face serious problems in notifying hearing impaired persons about an 
evacuation or other emergency information. Where sirens are available, deaf people will not 
hear them. Without visual repetition of what is being said on the screen, television is often of 
little use to deaf people. Decoding machines are available that provide captions without the 
captions appearing on sets unequipped with the devices. However, short printed messages 
convey only so much information. To reach the deaf, emergency broadcasts need a 
combination of the crawl, which fills the screen with printed information, and sign language 
interpretation. Emergency managers should bring local television outlets and the deaf 
community together to ensure adequate information during crises [DisasterHB]. 
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Information management systems 
Disaster coordination poses many challenges and opportunities for the ICT sector. It is more 
and more recognized that, to better manage an incident, we need to better manage the 
information. Crisis Information Management Systems are now the emerging response from 
the ICT sector to help support the information-rich needs. 
 
Technology to facilitate crisis management in the emergency sector should support existing 
processes for managing information and resources in emergencies, enabling greater 
efficiency and improved decision making without imposing fundamental changes on the way 
people currently work. The processes used in disaster coordination centres are governed by 
Incident Management Systems (IMS), which vary across countries, but fundamentally 
provide a structured and hierarchical ñcommand and controlò framework (an Incident 
Command System ï ICS). Most IMSs facilitate cross-organisational cooperation by 
describing common concepts and processes for incident response [Ianella]. 
 
 

4.1.4 Emergency responders 

Tasks in an Emergency coordination centre. Procedures. 
The goal of an ECC [see ARTMAN] is to dispatch the necessary and adequate resources as 
quickly as possible. If the operators are to be able to decide what are the necessary and 
adequate resources they must assess the situation. Time is thus a constraining resource as 
assessing the situation takes time. This constraint is what the ECC must handle. The 
assessment of the situation is a very important task for two reasons. First, the operator must 
construct a picture of the situation in order to know what resources to dispatch. Second, the 
operators must inform the rescue units about the situation so that they in turn can prepare 
themselves and the required equipment.  
 
Most serious incidents are, at least in part, unpredictable and dynamic, which means that the 
operators in an ECC must always be prepared for unexpected developments. Furthermore, 
the operators can never know when to expect a new serious incident and cannot plan their 
work in advance or make an optimal solution for any single event. The unpredictability and 
the dynamics of the incident are bound to affect the utilization of the resources. The ECC's 
resources are scarce and this is a major constraint on the ECC's work. The operators must 
always try to save some resources for the next possible incident.  
 
The general procedure at an ECC when an emergency occurs includes the following steps: 

¶ Assessing the Situation. The operators must construct a situation awareness in order 
to know what resources to dispatch. Most calls to the ECC start with the caller 
describing the situation. The person calling is often desperate, hysterical or very 
tense and as a consequence it is sometimes hard to understand him or her. The 
operators generally ask some questions in order to clarify and collect information 
about the situation. 

¶ Identifying the caller. As many ECC operators only get information from callers, and 
such callers are not always reliable, the operators have an almost formalised 
procedure to identify the credibility of the caller. In almost all cases the operator asks 
for more and more detailed descriptions. This is functional in deciding whether or not 
the caller is serious. 

¶ Negotiation of meaning. The operator makes questions in order to check the 
credibility of the caller and also to understand the present situation and so anticipate 
its future development. 

¶ Coordination of work. 
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4.2 Travellers 
 

4.2.1.1 Crowd behaviour in emergency situations 

Interesting studies [Cocking] show that panic is not always the main reaction of crowds 
during emergency situations. It seems that far from mass panic occurring, being in an 
emergency can create a common identity amongst those affected. A consequence of this is 
that people are cooperative and altruistic towards others - even when amongst strangers, 
and/or in life-threatening situations. This analysis has direct implications for how the rescue 
services manage mass evacuations. In line with earlier critiques, the concept of mass panic 
is considered to be a myth unsupported by existing evidence. Crowds in emergencies can be 
trusted to behave in more social ways than previously expected by some involved in 
emergency planning. 
 

4.2.1.2 Behaviour of the tunnel user: Where can things go 
wrong? 

When an emergency occurs inside a tunnel, the kind of user behaviour that may be observed 
includes [Worm]: 

¶ passivity, an initial response of disbelief and people continuing their original 
behaviour;  

¶ people are not sure what to do. Information comes over insufficiently and/or is not 
followed up immediately; 

¶ people donôt like to evacuate from their vehicles (in several accidents it was 
shown that people died in their vehicles as a result of suffocation, although there 
must have been enough time to escape); 

¶ the dangers of smoke, heat and toxic substances are evidently not perceived by 
the road users; 

¶ if people escape, they often look for the way along which they have come, 
whether in their vehicle or not; 

¶ if fleeing people orientate along the wall or road surface often missing the 
emergency doors, because the escape facilities are often not recognized as 
such(ignorance and/or lack of clarity). 

 
In addition several ancillary effects might occur: 

¶ frequently a fire is not detected immediately; 

¶ a fire in its early stages can often still be extinguished with fire-extinguishing 
equipment available on the spot. This, however, requires quick action with equipment, 
which must be very simple to use. Complicated directions for use turn out to be 
useless; in situations of stress they are of no use at all; 

¶ it regularly turns out that available fire-extinguishing equipment is not used; 

¶ people are not familiar with the situation; 

¶ people are under time pressure and emotional pressure; 

¶ people get incomplete, incorrect or contradictory signals; 

¶ from human behaviour tests it was derived that passivity very quick changes in 
activity when people are ordered to escape. So it is of extremely great importance 
that accurate information is given as quickly as possible; 

¶ A good example will be followed in a correct way: If some tend to flee, others will 
follow. But also: bad example causes bad consequence. If the ones nearest at the 
scene donôt flee, all the others tend to wait. 

 
Peopleôs behaviour might be improved by: 

¶ information (general and for each tunnel) 
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¶ education (driver training) 

¶ legislation 

¶ enforcement 
 
Additional information about crowd behaviour in tunnels and underground infrastructures can 
be found in [Nilsson] and [Gyuyeob]. 
 
 

4.2.1.3 Disaster planning for elderly and disabled populations 

During emergencies [DisasterHB], the elderly and disabled have many of the same needs as 
the general population. However, there are a number of situations requiring a different 
approach by emergency managers. 
People with age-related or physical disabilities have different needs at different points in the 
disaster cycle. Emergency planning should identify the following: 
 

¶ Individuals who require special attention. 

¶ Visually impaired who need information in a media accessible to them. 

¶ Hearing impaired who need special help to receive messages. 

¶ People who use wheelchairs, or are otherwise mobility impaired, and who need 
special rescue techniques and transportation that is accessible for them. 

¶ Shelters which must be accessible. 

¶ Mentally impaired who need training and constant reinforcement to learn steps to 
save themselves. 

¶ Post-disaster needs which must be met over an extended period of time. 
 

4.2.1.4 Evacuation of elderly and disabled 

Different disability groups have different problems when evacuation is required. Persons who 
are blind can walk to an evacuation point, either unaided or with the help of a guide. Deaf 
people and many who use wheelchairs can drive. This accounts for a significant part of the 
disabled population. But there are persons who have mobility impairments that make it 
impossible to operate a car. Even if a person can drive, he or she may be on the upper floor 
of a high rise that is without power, and must be evacuated. For a significant number of 
people, the problem of evacuation is often just leaving the house [DisasterHB]. Among the 
elderly, special needs include: lack of mobility; dementia, with estimates that up to half the 
population over 85 may suffer from Alzheimerôs; language difficulties; age related hearing 
and vision loss; fear of institutionalization; anxieties about being uprooted from routines and 
familiar surroundings (ñtransfer traumaò); and a tendency to react more slowly than younger 
persons to crises (ñdelayed response syndromeò) [Cahalan]. 
 
During an emergency, elderly and disabled persons may therefore have some degree of 
difficulty performing any of the following: [Hathaway] 
 

¶ Going up or down stairs, inclines, or ladders; 

¶ Stooping, kneeling, or crouching; 

¶ Walking long distances, even at a very slow pace; 

¶ Crawling; 

¶ Waiting or standing; 

¶ Moving in crowds; 

¶ Sitting down or getting up; 

¶ Reaching for, handling, or grasping objects; 

¶ Moving dynamically (i.e., running, jumping, or reacting instantly); 
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¶ Moving within confined spaces; 

¶ Establishing accurate depth perception; and 

¶ Communicating (i.e., understanding instructions and making their own needs 
understood). 

 
To be able to respond effectively to the special needs of elderly and disabled passengers 
during emergencies, it is necessary that emergency response personnel possess the 
appropriate knowledge and skills applicable for those individuals. Proper training is of major 
importance because inadequate knowledge of the characteristics of the elderly and disabled 
and the inability to adequately respond to their special needs during an emergency may 
cause injury; aggravate physical, medical, and mental conditions; or delay the evacuation. 
Moreover, it may be necessary for emergency response personnel to assist these 
passengers prior to the evacuation effort, by re-positioning them to permit proper breathing 
or to relieve pressure which may not cause injury but may create excruciating pain. Thus, 
emergency response training which includes these types of concerns is essential to address 
the particular needs of elderly and disabled passengers. [Hathaway] 
 
The capacity to accomplish the evacuation of the disabled and elderly may well be the most 
significant of emergency management functions. It must address: 
 

¶ Good dialogue between needs and service providers. 

¶ Understanding of the magnitude of the demands. 

¶ Adequate and backup resources and conveyances to physically accomplish 
movement of people. 

¶ Confidence on the part of those being served that they are properly being cared for. 

¶ Productive means of communication and exercises to ensure that public safety 
personnel and volunteers get the message across. 

¶  A well-designed operations plan. 
 
Detailed information about this issue can be found in [NFPA], the Emergency Evacuation 
Planning Guide for People with Disabilities. This Guide addresses the needs, criteria, and 
minimum information necessary to integrate the proper planning components for the disabled 
community into a comprehensive evacuation planning strategy. 
 
 

4.3 Questionnaires Results 
 

4.3.1 Travellers 

4.3.1.1 Demographical data, capabilities 

A total of 32 individuals from 6 countries (Spain, United Kingdom, Italy, Germany, Greece 
and Switzerland) participated in these questionnaires. They were mainly people between 20 
and 40 years old, with no severe disabilities1. Those ones who declared to have a disability 
were referring to hearing problems or slight reductions of mobility (e.g. slow walking). 

                                                
1
 Results of travellers with stronger disabilities, as well as children and elderly travellers are 

analytically presented in the next chapter.  
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Figure 9: Travellers: Demographical data, capabilities 

 

4.3.1.2 Use of new technologies and transport means   

 

Figure 10: Travellers: use of mobile devices 
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As shown in the previous figure, 90% of the participants were often users on mobile devices, 
mainly mobile phones, some of them PDAôs too.  
 

 

Figure 11: Travellers: use of transport means 

 
The majority of the participants use transport means frequently. The most used are bus, 
metro, and train.  
 

4.3.1.3 Area knowledge: Familiarity with disaster situations, 
emergency signalling and protocols 

Most of the people have never received any training on how to proceed in case of 
incident/disaster within transport infrastructures, apart from the emergency instructions given 
on airplanes and some guidelines of first aid during college. They would not know how to 
proceed if they were involved in an emergency situation either. Most of them declared that 
they would follow their instincts: 1. try not to panic; 2. find an exit; 3. if possible, help others. 
 

         

Figure 12: Travellers: Procedures on emergencies 

 
When asked about the usefulness of the signalling and information offered to travellers in 
public transport stations (about what to do in an emergency situation), participants gave a 
positive opinion, mainly with regard to visual messages. The following pictures illustrate 
these results: 
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Figure 13: Travellers: Audio and video messages 

 
 

4.3.1.4 Userôs behaviour with regard to incident/disaster 
situations 

Despite that most of the participants stated not to know how to proceed in an emergency 
situation, half of them recognized that they donôt pay attention to emergency signals within 
transport infrastructures. If they were involved in an incident/disaster, their most probable 
reaction would be, in this order, the following:  

¶ Look for emergency exits: they would use their personal intuition or to get to a safe 
place, to seek a way out 

¶ Start running: run away, where the rest of people run 

¶ Follow the signalling: try to find information to follow, follow the announcements, 
look and listen, etc. 

¶ Try to stay calm: not to panic, try to be calm and encourage others to do the same  

¶ Help others: advices colleagues, help injured people, help children, etc 

¶ Panic 

¶ Other: orientate their selves, look where the danger is, call the emergency number, 
etc. 

 

4.3.1.5 Emergency signals and messages 

 
Travellers were asked to report their problems and needs regarding the emergency signals 
and messages that are provided currently in transport environments. The summary of their 
comments is shown below: 
 
Problems reported and comments: 

o In case of panic and chaos nobody would care to read the signs. 
o Audio messages are not always easy to hear/understand.  
o Usually there are very few signals and they are too little. 
o Emergency instructions are sometimes written only in the local language. 
o The emergency signalling is noticed only when there is an emergency situation. 

People are not willing to spend time beforehand learning how or where they will be 
in a safe place, because they will probably forget in during the incident. Therefore, 
they need simple and explicit messages of what to do during the emergency. 

 
Appearance and content of signals and messages:  
Possible ways to improve the signalling so that travellers would pay more attention to them.  

o Messages should be short and simple, clear and easy to understand for all. 
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o More visual messages, pictures, videos/animations and even cartoons explaining 
how to manage the emergency situation would help.   

o Messages need to be updated frequently. 
o Higher volume of audio messages. 

 

4.3.1.6 Information needed during an incident/disaster 

Through the analysis of questionnaires, we found that the need of information is a critical 
matter for all the travellers, especially when talking about emergency situations. Travellers 
are aware that a quick reaction in these cases would be decisive for their safety. Here we 
summarize the most important issues that they would like to be informed about (ordered from 
highest to lowest priority): 
 

¶ Nearest emergency exits: 
o Where is the nearest and securest exit 
o Where the safe places are, how travellers can get to them 
o  Instructions of where to go  

 

¶ How to react: 
o Escape or stay? 
o What to do so the fear does not affect all the people 
o Instructions of where to go  
o What to do in order not to cause any more trouble and to help others 

 

¶ Kind of situation: 
o Origin, type of emergency 
o Where danger comes from: especially smoke or gases 
o Up-to-date information and the likely duration of the incident 
o What to do in order not to cause any more trouble and to help others 

 

¶ Where not to run: 
o Where is the No-go-Area  
o Where exactly the accident is (so to run in the other way) 

 

¶ Other: 
o Evacuation plan. 
o Situation of fire extinguishers. 
o How to get out. 

o How much ñauthorityò is aware of the problem and update their action 
frequently. 

o Information from the manager of the emergency response. 
 
 

4.3.1.7 Advantages and disadvantages of receiving the 
information through mobile phones 

The questionnaires explored the possibility of providing information to users through mobile 
phones. Mainly, the interviewed were positive about this possibility, but also some problems 
were highlighted:  
 
Advantages: 

o New technologies are very useful nowadays 
o It is ok, another way of information 
o People can receive the info in real time 
o Mobile phones are easy to use, they might be updated through internet 
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o Easy, fast and practical 
o Personal device, people carry mobile phones with them all the time  
o Some people like to read the info on their mobile rather than on other devices, they 

can see the info clearly 
o If people can access this info on their mobile, they will feel more confident and 

independent. Anyway, this is OK as long as they don't have to fumble a lot with the 
phone 

 
Disadvantages: 

o The mobile could fail 
o The screen is visually too small 
o The only thing that people can think about in case of emergency is to move away the 

area, and not to look their phones 
o The clearness and accessibility of the info would depend on the mobile phone model. 
o Not all people are able to use their mobile phones appropriately; some of them have 
difficulties reading; also, in a noisy environment people wouldnôt be able to hear the 
mobile phone messages even though it was set on maximum volume. 

o Some people do not often carry their mobile phones with them 
 
 

4.3.1.8 Evacuation from an incident/disaster situation 

Problems and difficulties 
The probable problems/difficulties reported by travellers in case of evacuation from an 
incident/disaster situation in a metro station, tunnel or bridge are the following: (From higher 
to lower priority): 
 

¶ Panic: 
o Maybe panic or anxiety is spread among the people 
o It would be difficult to keep people calm and available to follow up the signalling 
o Panic might dominate because people are not aware of what to do 

 

¶ Chaos, disorganization: 
o A lot of people running with no specific direction, without control, no 

organization 
o People escaping into the wrong direction 
o Stumbles/falls 

 

¶ Overcrowding: 
o Too much concentration of people somewhere, falls, etc. 
o Lots of people going in the same direction, moving to the same place 
o People crowded at the exit 
o People stuck between other people and vehicles 
o People moving inside the crowd and darkness 

 

¶ Loss of communication: 
o Loss of communication and guidance towards the secure exit 
o Inaccessible communications 
o Loss or bad signal of the mobile phone 

 

¶ Lack of information: 
o No indications about what to do 

 

¶ Low visibility, problems to find the exit:  
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o Low visibility, noise 
o Signals covered by the crowd or not enlightened 
o Difficulties to find the path to arrive to surface (open air environment) 

 

¶ Smoke, problems to breath: 
o Not enough air to breath due to smoke, etc. 

 

¶ Poor access to medical kit for first aid in case of injury 
 
Solutions to simplify speed up and make safer the evacuation  

¶ Rescue teams: 
o The personal in charge of the evacuation must be well prepared and trained so 

the evacuation is fast and people is calm at every moment  
o Travellers should receive information from the rescue teams about the work 

they are doing to save them. Messages such as: "we are arriving" "we are 
putting out the fire", might calm down people 

o People should be able to communicate with the rescue teams in order to take 
advice and also to give the rescuers clue on the exact position. Therefore, 
rescuers would be helped to localize the affected individuals and communicate 
with them for not being scared or desperate. 

 

¶ Signalling: 
o The signalling should be very clear and there should be no possibility of error 

during a stress situation 
o Easier access to emergency exits 
o Indications, specific signals for each situation 
o Instructions in several languages 
o Access to the information about how to react in case of accident, 
o Signs to rescue spots 
o More diffusion of preventing information also in some funny way (cartoon, 

comics, etc.) 
o Audio, visual messages 
o Send information on mobile phone, and big screens 

 

¶ Avoiding panic: 
o To clarify different alternatives to avoid overcrowding and panic 

 

4.3.2 First responders 

First responder is a term generally used to describe those persons that respond to an 
emergency over the first several hours. Nineteen people answered the questionnaires for 
first responders; the following picture shows the proportion of the emergency teams that 
participated: 
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Figure 14: First responders 

 

4.3.2.1 Roles of first responders within the organization 

Mainly, the summary of functions and responsibilities that a first responder can have within 
their organization is: 
 

¶ First medical assistance and patient transportation (if needed) to the 
appropriate destination for advanced medical care 

¶ First rescue and safety assurance 

¶ Fire-fighter 

¶ First intervention, immediate action to assure safety of the incident area 

¶ First emergency response in case of disaster 

¶ Security enforcement 

¶ Management of danger defense  

¶ Alert other rescuers 

¶ Tactical/operational/strategic response (based upon circumstances) 
 
 

4.3.2.2 Training activities 

Depending on the type of organization that they belonged to, rescuers described different 
training activities that they had performed related to emergency situations. Below we specify 
some of them: 

¶ Fire and rescue services: 
 
o General Danger Defense. It equals fire fighting education of medium and 

high level of service. 
o Basic training course of the Fire Corps 
o Fuel/solid/gas fires 
o People trapped, multi-storey buildings 
o Traffic Accidents 
o Fire and earthquakes in hospitals and big scale buildings 
o Flooding 
o Underground parking  
o Natural gas 
o Forest fires 
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¶ Medical services: 
 

o Medical urgencies and emergencies and communication protocols 
including  

o Medical training about catastrophes and disasters (triage systems, Multi 
Casualty Incident, terrorism rapid response and psychosocial intervention, 
main procedures in case of fire, explosions, flooding, etc.) 

o Practical training in ambulances and simulated disaster scenarios 
 

¶ Law enforcement personnel: 
 

o Qualified óCounter-Terroristô Adviser  
o Road Death Investigator 
o  Police Supervisory training  
o Road accident in motorways 
o Industrial accidents 
o Basic training course in first aid 

 

¶ Civil protection: 
 
o Civil protection services are composed of one or more of the previous 

ones, so their training is similar to the activities already described.  
 

4.3.2.3 Command, Control and Communications    

Command, Control and Communications Centres are the focal points for collecting, 
processing, storing, displaying, analyzing and reacting to data obtained from both the public 
and the First Responder in real-time. 
 
As reported by the interviewed, there are different centres that take control from the first 
notice reception to the activation of the suitable resources, e.g.: 
 

¶ Central Communication Stations, which are the maximum responsible for the 
communication network control, authorizing or denying its use according to the 
proceedings, with specific protocols and codes for all the communications. 

¶ Control rooms, prepared emergency management squad rooms (operative-tactical 
and political-administrative). 

¶ Local control rooms with operators who coordinate the units on the field and answer 
to the emergency number and to the alarms. 

 
Coordination with other responders 
Almost all responders agreed that there is always more coordination needed between their 
organizations and the rest of responders to an incident/disaster situation. The main problems 
are: 

¶ Lack of common actuation protocols 

¶ Lack of communication between coordinators during the incident 

¶ Lack of an efficient control and communication system 

¶ Lack of communication coordination between brigades and coordinators 
 
Notification of emergencies 
In case an incident/disaster is occurring, first responders can be notified through diverse 
means.  
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Usually the general public that is present at the emergency location contacts the control 
room by telephone; the volume of calls gives an initial idea of the severity of the incident; 
thereafter this is supplemented by technological support and ófirst responderô updates. The 
first responders are then contacted by: 
 

¶ Main communication network (private radio network) 

¶ Messages through the mobile phone   

¶ Radio system  

¶ E-mail  

¶ Dedicated lines to control rooms and e-call receivers 

¶ Fire alarm boxes and automated e-call boxes 

¶ Alarm through digital radio receivers 

¶ Via phone / via radio (VHF) by the Control Room 
  
In addition, there are other ways that first responders would like to use to be notified about 
emergencies: 
 

¶ One single control room for all the rescuers organizations to reduce the delay 
due to the communications between the different rescue teams 

¶ Notifications through mobile phones are fine, but it would be useful to know 
somehow beforehand that it is a special message in order to know that it is 
important and not just ñanotherò message. 

¶ Mobile phone calls 

¶ Wireless  

¶ Cameras, sensors, detectors of smoke, fire, etc. 
 
Communications among responders  
There are different communication networks that rescuers use to communicate with their 
colleagues during an incident/disaster, mainly radio systems. Below there are some 
examples: 
 

¶ PMR network (Private Mobile Radio ) with 2 semi duplex channels and 2 
simplex channels in case of failure of the main network (used either through a 
fixed device in the ambulance/emergency vehicle or through a portable one, 
kind of walkie-talkie)  

¶ Trunking Digital network TETRA, offering 5 channels with full coverage, 11 
channels with local coverages and 2 direct mode channels (DMO) for voice 
calls (in group or private) and data calls (used either through a fixed device in 
the ambulance/emergency vehicle or through a portable one, kind of walkie-
talkie)  

¶ Radio (VHF), mobile radio (telephony and data transmission) 

¶ Line dependent communication means (telephony and data transmission) 

¶ Satellite communication (telephony and data transmission) 

¶ Mobile phones 
 
What would you do if the communication system breaks down?   
When asked about the possibility of the communication system to break down during the 
emergency, most of the interviewed stated that it has never happened to them, and it 
shouldnôt happen because communication means are usually provided redundantly. Hence, 
a breakdown is improbable. It would be a great deal, because, in big disasters, emergency 
communication networks are supposed to keep up societyôs most vital services (e.g. police, 
ambulance, fire brigade).  Nevertheless, they propose some possible solutions: 
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¶ Motorbike transmitters (messengers) 

¶ Alternative radio channels 

¶ Private communication line  

¶ Mobile phones 
 
 

4.3.2.4 Information about the emergency: status, needs 

Usually first responders receive very basic information on real time about what is 
happening during the emergency. The following are some examples: 
 

¶ Incident typology and description: location, scale of the disaster, 
people involved, immediate threats  

¶ Status reports, status maps for all involved actors (actualized every 30-
90 seconds) 

¶ Overview of the response 

¶ Camera images (traffic infrastructure, vigilance cameras on open 
places, police helicopters, own image transmission).  

¶ Weather data  
 
According their answers, much more information would be needed in order to provide 
an optimal response in each situation, not only for the first notification on the 
emergency, but also for the whole duration of the situation. Below, the additional 
information they would like to receive: 

¶ Availability of resources 

¶ Concerning Traffic Infrastructure:  
o Status of ventilation (direction of ventilation and wind, amount of 

air),  
o Number of vehicles inside the structure (incident-involved vehicles / 

all vehicles -> estimation of number of persons) 
o Status of the overhead contact line / conductor rail (frees of 

voltage, earthed, and short-circuited).  

¶ Possible hidden hazards, potential risks for the rescue team or new 
disaster alerts, victims, optimum access points, etc. 

¶ Detailed description from the coordinating centre and use of computer 
and new technologies 

¶ Renewal and cross information  

¶ Pictures, images of the incident 

¶ Other organizations capabilities and facilities  

¶ Area of damage, account of damage (e.g., number of injured persons) 

¶ Operating forces and operating resources 

¶ Logistic centres and gathering places 

¶ Operations of the forces deployed 

¶ How many people are at risk and conditions   

¶ Information on access to the location 

¶ GPS: see the situation from above (on a screen); where already 
rescuers are, where exactly help is needed 

 

4.3.2.5 Procedures: status, problems, needs 

The questionnaires explored about specific procedures that first responders follow as soon 
as they are notified about an incident/disaster. According their responses, the first step 
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should be to contact or to go to the main operations base (never directly to the disaster area) 
from where all the resources are organized according to the situation. Then they are 
informed about the procedure to follow.  
 
After the first contact with the main operations base, first responders go to the emergency 
location and get a picture of the situation: they assess the severity of the incident and 
therefore reinforce the initial information. Once confirmed that the situation can be declared 
as a óMajor Incidentô that sets in a number of tactical/operational/strategic responses. 
 
From the main operations base, the process followed consists of: 

¶ Intervention tactics planning 

¶ Communication of the tactics to the squad 

¶ Intervention 

¶ Alert further units within or outside the organization 
 
There were a lot of problems raised by the responders regarding the procedures that they 
follow when an emergency occurs: 
  

¶ Each disaster situation is different and chaotic and in general it is difficult to 
put in practice the exact theoretical steps (such as the areas classification, the 
victims triage, etc.) 

¶ Often there is a break-down in information on what is available and turns out 
that óit was there all the timeô  

¶ Supra-regional mitigation components (massive occurrence of injured, water 
supply, decontamination, etc.) are not clearly defined in respect of their 
performance; depending on the local entity that sends them, there can be 
large differences, even if the name is the same.  

¶ Concerning routine incidents, the rescuers have a lot of experience. In the 
case of catastrophes, there is little routine and experience. One can lose the 
overview.  

¶ Insufficient indications from the Control Room to the squads sent 

¶ Sometimes it is not possible to work in a safe way due to the circumstances of 
the incident. 

¶ Poor information exchange between control rooms.  

¶ Poor coordination. 

¶ Lack of specific procedures 

¶ Shortage of staff and protocols 

¶ Lack of information flow 

¶ It is difficult to keep people away from the place (accident), e.g. "watchers"  
 
In addition, there are some changes needed in order to speed up and make safer the 
procedures: 

¶ Improved cooperation between the First responders' organizations attending 
the intervention 

¶ Frequent training operations would be useful in order to get more experience 
and routine for very big damage situations  

¶ Better adroitness of the operators who are first in place, they are the one who 
activates the procedure. 

¶ Common radio communication system for all first responders 

¶ Unify all the control and coordination room for the area 

¶ Sharing of expertise among organizations 

¶ Better internal brigade communication 
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4.3.3 Early responders 

 

4.3.3.1 Role, training activities 

The early emergency response team will move into action upon receiving initial reports of an 
event. This response team may be part of larger emergency management teams that are 
state, county, or municipality based depending on the event location. Early responders 
interviewed were mainly members of an Emergency control centre: security, medical, fire 
fighters, etc. 5 people were interviewed in this case.  
 
Depending of the organization they belong to, they have received training for one or more of 
the following situations: 
 

¶ General Danger Defense 

¶ Fire fighting education of medium and high level of service  

¶ Terrorist attack 

¶ Fire  

¶ Accidents of mass destruction  

¶ Earthquake 

¶ Flood 
 

4.3.3.2 Communication means and protocols 

Control centres manage emergencies from dedicated control rooms, squad rooms 
(operative-tactical and political-administrative) and call centres mainly. First of all, a 
notification is received by 112 European emergency call, dedicated lines to control rooms, e-
call boxes or radio receivers. Once the notification is received, the management starts. The 
staff alarm according specific protocols, and decisions are taken about which units and what 
number need to be alarmed and disengaged. There are several ways of communication used 
among the staff:  
 

¶ Voice radio 

¶ Mobile radio (telephony and data transmission) 

¶ Line-dependent communication means (telephony and data transmission), including 
cable installation in the field 

¶ Satellite communication (telephony and data transmission).  

¶ Wireless and mobile phone  

¶ Radio / Telephone / Telefax / Internet / Intranet / Television, Radio-Broadcasts 
 
Usually, from their point of view, communication means are provided redundantly. Hence, a 
breakdown is improbable. If the communication means broke down, they would probably try 
to use different radio frequencies, cable installation in the field, or even motorbike 
transmitters if needed.    
 

4.3.3.3 Information received, information needed, problems 
reported 

The information they receive during an emergency is, mainly: 
 

¶ Type of emergency 

¶ Location 

¶ Number of people involved 

¶ Status map for all involved actors (actualized every 30-90 seconds),  
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¶ Weather data 

¶ Flooding info 

¶ Information from on-site observers, e.g. police helicopters  

¶ TV-broadcast (N24, n-tv, CNN) 

¶ Camera images (traffic infrastructure, vigilance cameras on open places, police 
helicopters, plus an own image transmission) 

 
In general, all of them would like to receive a more detailed picture and description of the 
scene in order to take decisions. For example, in case of an emergency within a traffic 
infrastructure, it would be useful for them to know the status of ventilation (direction of 
ventilation and wind, amount of air), the number of vehicles inside the structure (incident-
involved vehicles / all vehicles -> estimation of number of persons), status of the overhead 
contact line / conductor rail (free of voltage, earthed, short-circuited). A summary of the info 
needed is listed below: 
 

¶ The local circumstances 

¶ Dangers and area of danger 

¶ Account of damage (e.g., number of injured persons) 

¶ Operating forces and operating resources 

¶ Sectors of operation and focuses of operation 

¶ Logistic centres and gathering places 

¶ Medical history of injured 

¶ Press and public messages, broadcasting, etc. 
 
 
Although four of five of the interviewed declared to be satisfied with the level of coordination 
among their organizations and the rest of responders to an emergency situation, several 
problems were raised: 
 

¶ There is a lack of training in control centres 

¶ Conflicts of interest within control centres 

¶ Poor feedback received from the scene 

¶ Supra-regional mitigation components (massive occurrence of injured, water supply, 
Decontamination, etc.) are not clearly defined in respect of their performance; 
depending on the local entity that sends them, there can be large differences, even if 
the name is the same.  

¶ Need of access to new technologies, new equipment, specialization. 
 

 

4.3.4 Sustained response support 

 

4.3.4.1 Roles, training activities 

The time beyond roughly 12 hours following an event typically represents the transition 
period from crisis management to some degree of sustained managed response and the 
beginning of the recovery activities. In this case, 5 people participated answering the 
questionnaires. Responders represented local public transport authorities, municipality, 
departments for transport and London underground managers. Their roles consist of one 
or more of the following responsibilities: 

 

¶ Strategic direction and lead for the organization 

¶ Senior Controller 
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¶ Responsible for running a Control Room 

¶ Civil Contingencies Policy Advisor / Incident Room Manager 

¶ Contingency planning manager 

¶ Responsible for civil protection for the municipal area 

¶ Responsible for the education institution in the municipal area 

¶ Coordination and supervision 
 
In general they didnôt receive specific training for emergency situations, apart from some 
indications about fires in public buildings, evacuation in case of earthquake, and first aid. The 
real training came from experience in real disasters (e.g. London Bombings on both 7th and 
21st July 2005, road closures, issues affecting the road network, etc.).  
 

 

Figure 15: Sustained response support: training activities 

 
 

4.3.4.2 Coordination 

Usually, sustained response support responders are not the main coordination unit in case of 
disaster; civil protection is responsible for the coordination. However, the majority of 
responders believe  there is a lack of joined up thinking, collaboration, reciprocal information 
and staff training among people involved in a response to an emergency. 
 

        

Figure 16: Sustained response support: coordination 

 
 

4.3.4.3 Communication means and protocols 

The main communication channels that they use to send or receive notifications of 
incidents/ disasters are: 

 

¶ Email 

¶ Phone call, SMS 

¶ Press (TV, radio, etc.) 

¶ Dedicated control room 
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¶ Communication from the prefect's office 
 
After the notification, also radio is an essential communication mean used among the staff 
(e.g. tetra based radio, analogue radioé). The staff is informed about the latest update from 
the scene. A dedicated control room is in charge of centralizing the information.   
 
There is not a standardized procedure for all organizations to follow after a notification of a 
disaster is received.  However, each organization has its own official regulations so that 
every member of the staff can react accordingly to each specific situation. Some examples of 
regulations within the UK are: 
 

¶ CHALET, a protocol used by UK emergency services to report situations which they 
may be faced with, especially as it relates to major incidents. CHALET dictates the 
form in which the receiving control station should get information from the first person 
or officer on scene 

¶ Internal rules and regulations which follow the LESLP manual. LELSP is the London 
Emergency Services Liaison Panel, which was formed in 1973 and consists of 
representatives from the Metropolitan Police Service, City of London Police, British 
Transport Police, the London Fire Brigade, the London Ambulance Service and local 
authorities 

¶ The Civil Contingencies Act 2004, a United Kingdom Act of Parliament that 
establishes a coherent framework for emergency planning and response ranging 
from local to national level. 

 
Responders would definitely like to receive more accurate information concerning the status 
of the situation, immediate responsibilities and actions to fulfil.  They complain about the lack 
joined up thinking between local authorities and the first line responders. Additional needs: 
 

¶ Annual testing and desktop exercises. 

¶ Simple processes and procedures between first responders and second responders 
Airwave links from emergency responders to local authorities 

¶ Faster communications, in particular IT 

¶ Image via satellite 
 

4.3.5 Focus Groups 

Focus groups are an informal usability engineering technique. Their primary purpose is to 
identify user needs and the usersô feelings. For SAVE ME project, a Focus group was held in 
Newcastle University on 22nd April, 2010. This section summarizes the outline and results of 
the workshop. 
 

4.3.5.1 Findings from the UNEW Focus Group 

 
Held on Thursday 22nd April 2010, Newcastle University. 
 
Section 1 ï Introduction to the Focus Group and Participants 
The Focus group (hereafter, FG) was organized on Thursday 22nd April by University of 
Newcastle. It was facilitated by UNEW. There were six individual participants in the FG, 
representing Public Transport service and infrastructure provider, Local Authority Resilience 
Division, Regional Police, British Transport Police, plus travellers with hearing impairments. 
Two other invited participants were unable to attend due to prior engagements, but their 
views have been incorporated through post-FG comments. 
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The session commenced with a short introduction on the purpose of the FG and house-
keeping rules, before an overview of the SAVE ME project was given by GE, including some 
key points and questions which respondents were asked to keep in mind: 

¶ Maintaining personal safety is of first and foremost importance for everyone, including 
rescuers who are not initially trapped 

¶ It is hard to predict how users will react in emergency situations 

¶ Do people choose to ignore the advice given and what do we do about the 
implications of these actions? 

¶ Vulnerable users form a small percentage of the travelling public - are these users 
currently a low priority? 

¶ Difficult decisions have to be taken under stressful circumstances, are they the right 
ones? 

¶ Do we forget lessons learnt from the past? 

¶ How can we implement intelligent technologies to mitigate future emergency 
scenarios? 

 
This initial presentation was done to ensure that all participants understood what the project 
was aiming to do and how the FG would fit into the overall tasks within WP1. After this, a 
round table ice-breaker was undertaken, to allow everyone to know what roles and 
responsibilities each participant had within Transport Security and Emergencies, plus their 
experiences with working in, or using, Public Transport. 
 
Section 2 ï Scenario Exercise 
The first exercise looked at developing a best case and worst case scenario in Transport 
Emergencies. To help initiate this task, an example for each scenario was given to the FG, 
discussed in greater detail, and then participants began to elaborate on this example with 
their own views and experiences. 
 
The best case example was Angela, who is a 45 year-old commuter, with no personal 
mobility or cognitive issues. She is inside a metro carriage when a tunnel fire is detected, but 
not at immediate risk. 
 
It was identified that as Angela was under no immediate danger, her panic levels should 
remain reasonably low, as long as she (and passengers in general) was kept informed of any 
reasons for delays. However, as time progresses, a lack of any information and reassurance 
can lead to increased anxiety levels. 
 
It was suggested that one of the key annoyances and causes of confusion when travelling by 
PT is when delays occur without any information being provided as to why the vehicle has 
stopped. However, it was also noted that in an emergency situation, it was essential for 
system operators, emergency services etc. to know as best as they could what the 
emergency situation was, what dangers were posed to the travelling public and to potential 
rescuers, and what possible evacuation strategies could be implemented before any 
announcements could be made. All this information was needed as quickly as possible. 
Providing the wrong information at the wrong time (such as an on-board announcement of a 
fire in a metro tunnel ï which would not be made unless strictly necessary) could lead to 
panic situations for passengers, which may lead to individuals taking unnecessary risks in 
order to evacuate before full guidance could be issued. 
 
This lack of information can be especially disconcerting if one of the human senses is not 
available. Those with hearing impairments noted that they relied heavily upon their sight to 
help them understand what was going on, observing the behaviour of those around them and 
looking for visual information sources to inform them. Quite often there was little, if any, 
visual information for them and so they had to rely upon other passengers (especially when 
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travelling alone) to provide them with information (via lip-reading) if an audio announcement 
was made, which it was also stated, can be of poor quality for those with no hearing issues! 
 
Providing clear printed emergency information was deemed important, as it provides 
passengers with another item of reassurance. It was mentioned, however, that providing 
these clear instructions may also allow for anyone to act upon them to self-evacuate in an 
emergency (e.g. opening doors manually), even though the safest strategy would be to 
remain in the vehicle. This was especially important where electrified rail travel (overhead or 
third rail) was involved, as it is not easy or clear whether the power supply has been shut off 
and any residual current dissipated to earth to make the environment safe. 
 
Key factors that can play an important role in understanding how individual may behave 
include, demographics and the time of day, as both can make a marked difference. For 
example, Commuters are under pressure to get to work on time and in an emergency 
evacuation it would be ñeveryman for them selfò whereas outside of peak hours, when there 
are more families and non-commuters travelling, it was suggested that individuals would be 
more likely to help each other. 
Individual characteristics were also important. For example, if óAngelaô was married with 
children, this would raise different issues as she would want to get in touch with someone to 
let her family know she was OK and not in danger. She may also be concerned for fellow 
colleagues who may be on the same train, and try to contact them as well. Someone else 
may have different concerns, depending on their circumstances. 
Access to a mobile phone signal was another factor which could provide reassurance, but 
also potentially lead people to take further risks and endanger their personal safety, in order 
to contact family, friends or the emergency services. It was noted that the T&W Metro 
provided full GSM coverage across the network, including underground facilities, but this is 
not available across all underground/metro/subway railway networks. 
 
Another factor that was raised was the location of the vehicle: Underground or Over ground, 
Urban or Rural. If people can see outdoors into natural light, then they are less likely to be 
panicked compared to if they are trapped in the confines of an underground tunnel with no 
natural light. However, if an accident occurs in an urban area (where underground transport 
is more common), people are possibly going to be more reassured that the emergency 
services will be quicker to respond, whereas in rural areas, it may take some time for 
emergency services to access the scene (poor terrain, long distances to travel etc.) and 
therefore, the unavoidable delay in first response time may lead to heighted panic levels. 
 
Driver/staff incapacitation is also an important issue to consider. Only some urban trains, 
there is only the Driver who is responsible for operating the train, providing announcements 
and generally looking after passenger comfort (at least whilst between stations). If the driver 
is unconscious, or subject to nerve gas or other noxious substances, he/she cannot provide 
reassurance to the passengers, so it is important for rescuers to arrive at the scene quickly to 
rescue the Driver, but to also avoid panic situations amongst passengers. The actions and 
facilities of the BTP, who have trained officers who can move trains from tunnels into stations 
for easier evacuation, was mentioned, although it was important to consider what actions are 
required if the train is derailed or immovable due to explosion damage. 
 
This discussion was concluded by returning to the notion that people need to be informed 
and continuous updates be provided. Time taken to inform passengers is a key factor, as 
after a certain period of time, people will start to get impatient and may act recklessly in the 
belief they are actually doing something sensible. An official response, either from a member 
of on-duty staff, or even possibly from people who are off-duty but travelling as a passenger 
(E.g. ñItôs OK, I am a policeman, please remain seated and be calméò), can greatly alleviate 
anxiety amongst passengers. If people are issued with official instructions, they will generally 
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follow these. As long as people feel they are safe, they will usually proceed calmly and 
without too much panic. 
 
Following on from the best case scenario, the next worst case scenario was put forward. 
Here, Brian is a 35 year-old fire-fighter, who is informed about a fire in a metro station, but 
cannot respond to the emergency in the standard way. 
The key distinction between óBrianô and óAngelaô is that óBrianô is a trained rescuer who has 
current, professional knowledge of what to do in such situations. However, the lack of control 
over the current situation may lead him to try and cut corners in order to reach the 
emergency. Standard practise should be to try to return to the depot and let his team know 
the situation, but it was noted that there may be a different course of action followed should 
he have family, friends or colleagues potentially involved in the emergency. 
 
From this, the influence of human emotions and aspect of rescuersô psyche was put to the 
FG. It was noted that whatever you do, how much experience you have in emergency 
situations, however horrendous a situation you have experienced, there is always an element 
of human emotion which it would be dangerous to try and remove. If you did, you would end 
up with an óautomatonô that may end up endangering their, and other, lives through 
thoughtless, feelingless actions.  
 
Again, standard procedure would be to not send a single rescuer into the emergency 
environment until a full assessment had been carried out. In the meantime, rescuers need to 
consider their own personal safety first, which can be a harrowing experience when you 
know people are trapped, injured, or even fatally wounded. 
 
The decision has to be taken not to deploy until the right means of rescue is available, which 
may need specialist safety equipment (e.g. breathing apparatus for chemical attacks) and 
trained personnel. Even so, there is very little one person can do to stop another 
endangering their own life to rescue others, in an unknown emergency situation, other than 
physically restraining them from entering into the danger zone. 
 
Section 3 ï Critical Issues Analysis 
From these discussions, the next section of the FG was initiated. Participants were 
presented with an example of some issues arising along the óemergency chainô: 

¶ Communication 

¶ Information provision 

¶ Training issues 

¶ Routine issues 

¶ Technological barriers 
 

After some time to consider these issues, participants actually agreed that the order in which 
the example was presented (above) was highly appropriate! The scenarios developed in the 
previous task had highlighted ócommunicationô as being a key issue in emergency situations 
and this was agreed by all participants as the vital element to address in emergencies. 
 
It is essential that anyone trapped in an emergency situation receives information about the 
current situation, and that rescuers receive information about what course of action is 
required. One question was raised ï how many people actually know what to do in an 
emergency? Most transport operators do not provide abundant and specific information other 
than standard notices in vehicles and emergency exit signage, but how many people actually 
pay attention to this information? A similar situation exists on ferries and on aeroplanes, 
where safety information is given before the journey commences. 
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However, an emergency situation is not a static event, as there can be secondary events 
(e.g. explosions leading to fires), and so the dynamic nature of emergencies required 
dynamic means and channels of communication. It is also important that communication 
channels have resilience built into them, so that if one means of communications (e.g. 
internal radio system) is destroyed during the emergency, there are still means for people to 
communicate with each other. 
 
It was also important to provide different forms of information (visual, audio, tactile?) for 
those with physical impairments or those whose first language was not that of the country 
they were in. Regarding people with disabilities, there is a legal duty to ensure that 
emergency or evacuation procedures take account of the needs of people with a range of 
impairments (learning/cognitive, visual, hearing, and physical). There are interesting reports 
from the USA in relation to the 9/11 attacks in terms of the Deaf community who were 
severely disadvantaged because they did not know what was going on. On the other hand, 
tourists can also become ñpeople with impairmentsò if they are not taken into account when 
designing emergency plans. For English speakers, it is fortunate that English signage often 
appears in many non-English speaking countries, but this is not always the case for other 
languages! Obviously, space within vehicles does not permit numerous versions of the same 
message, so mobile phones/PDAs could provide a solution to delivering personalised 
information in an appropriate language. This would also be useful if someone missed an 
announcement, or if the tannoy system was not working properly. 
 
Again, the presence of uniformed, official personnel was mentioned. Despite all the 
wonderful features and capabilities provided by mobile technologies, there is still a need for 
people to see a human face. Some users can find using Public Transport a scary experience, 
especially females, those with physical impairments, when travelling at night or in less-
desirable areas, and so having an official presence can provide support for those who feel 
vulnerable when travelling. 
 
This provides an extra layer of security, and it was noted that these people do not 
necessarily have to be specifically employed as security guards. Quite often, the visual 
impact of someone wearing a hi-vis jacket can provide travellers with some reassurance that 
in an emergency, they will not be isolated and official help will be quick to reach the scene of 
the emergency. 
 
This section was concluded with the view from all participants that maintaining robust 
communication channels was by far the most important issue in an emergency situation. As 
noted, it is important that multiple communication channels are available, to be delivered 
through a variety of information media (printed, electronic; audio, visual; etc.). 
 
Section 4 ï Future Systems Exercise 
From the critical issues exercise, participants were then asked to think of possible systems 
and solutions to mitigate the impact of emergencies. The following outline questions were 
provided: 

¶ What technological solutions are needed? 

¶ What would these solutions do? 

¶ What would you like these solutions to do? 

¶ What are the key features of the system? 

¶ What information should be provided? 

¶ How should information be provided? 

¶ Different information needs of travellers and rescuers? 

¶ How to provide communication across organisations (traveller ï service operator ï 
emergency services ï hospitals etc.) 

¶ Provision of personalised information on mobile/PDA 
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¶ This was a blank canvas, blue-sky exercise, where nothing was impossible. 
Participants were asked to be as creative as possible, the discussion passed around 
the table and the following ideas were given: 

o Software solutions which delivered automatic, predetermined communications 
based upon the emergency situation. 

o A system which gave continuous reminders, not just a one-off message; 
whether people would like this idea or if it would get tiresome after the 
third/fourth message may be an issue. 

o A system to provide visual (as this may be useful for those who can lip-read) 
and audio messages; a key issue here is whether visual screens would be an 
easy target for vandalism, thus rendering the screen useless for those who 
really needed it. 

o Bluetooth open applications, as the majority of people have a mobile phone 
with Bluetooth capabilities; the question here is how many people switch this 
on to the correct mode, especially when in a public environment? 

o A fully integrated system, which incorporates hearing loops, and visual 
displays; the Heathrow Express train system was given as a good example of 
visual information. 

o Signage is especially important, and ways of making these as clear as 
possible is essential. 

o Providing the right information at the right time (óprogressive disclosureô) in a 
simple, clear form (óparsimonyô) is also important; you do not want to 
overwhelm people with too much information presented in the wrong, or 
complicated, way - especially in emergency situations where panic may cause 
them to misinterpret a substantial amount of information. 

o An information strategy which delivered the necessary information was 
deemed important, as a better informed public are a better prepared public 

o Networked CCTV, with the ability to instantly bring up the relevant CCTV 
cameras to provide direct visual assessment of the situation. 

o Wireless, instantaneous communications which will get supporting messages 
to people quickly so that they are reassured about the emergency situation 
and will (hopefully) stay where they are. The shorter the communication path, 
the better. 

o An example of this is in Singapore, where the Metro has TV screens in its 
carriages displaying messages about things such as like counter terrorism 
measures. 

¶ Information delivered on the I-Phone/mobile devices; again, would a one-off message 
be useful or does this need to be repetitive? 

¶ Other than the technological solutions, it was again stated that more people give a 
greater security presence, making it very visible to the public that they are in a secure 
environment. 

¶ Visual display systems are essential for those with hearing impairments, but they 
need to be in a position where they can be seen by many people without causing 
crowding. 

¶ Text systems are useful but not always reliable as people may not be aware that they 
have received a message; tactile notification (vibrate function) the only real option, 
but often not detectable when on the move. 
One idea was to incorporate information screens into ticketing vending machines, 
especially with the implementation of smart-ticketing. It was suggested the system 
could be informed through personal attribute information stored on a smartcard if 
vulnerable users had entered/exited the transport system, and may need additional 
assistance. However, it would be difficult to tell where they were within the system 
until they exited at some point. 
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The notion of introducing a TransportWatch system/strategy into a wider scheme, 
such as CityWatch (which currently brings together PubWatch, ShopWatch, etc.) was 
also raised, as this would incorporate the issues surrounding the transport network 
into the wider civic arena. 

 
Section 5 ï Future Scenario Exercise 
With this last point in mind, the FG was brought to the final section, bringing all the previous 
threads together. Participants were asked to consider what had been discussed throughout 
the FG, think about the attributes of the new potential system that had been developed in the 
previous section and apply it to the best and worst case scenarios (Section 2). 
Key questions/issues that were to be thought about here were: 

¶ Do you think it could change their behaviour? 

¶ Are there any new problems or issues that the new system may cause? 

¶ Imagine a friend or relative had our ideal future system/solution 
o Would they use it at all? 
o Would they be able to use it correctly? 
o What information would they require? 
o Would it change their behaviour? 
o Would additional training be required? 

 
It was felt that new technologies/systems would be useful, but it was also important to 
consider the human actions in an emergency ï would people remember to check their mobile 
phone in the event of an emergency? People may not be familiar with new technologies, and 
may require some time to formalise themselves with how it worked, so perhaps some user 
training/education would also be needed in order to help people evacuate themselves, with 
or without the system to hand. 
 
User familiarity was also an important aspect, so it was important to keep the system 
dynamic so that people did not become over-familiar with it, and take it for granted. 
 
The issue of being able to prevent an emergency or terrorist attack through technology was 
raised. It was acknowledged that even with robust safety systems (e.g. signal interlocking) 
there is always a slight chance that something will go wrong that you simply cannot predict. 
In a similar vein, a determined terrorist will be able to undertake enough reconnaissance to 
ensure that they will find a way through to carry out their attack. It is therefore important to 
not wholly focus upon prevention, but mitigation through the provision of intelligence to help 
responders and rescuers reach the emergency in a quicker, more efficient manner. 
 
Behaviours may change with new technology, but it was also important to not consider a 
transport emergency in isolation. For example, an evacuation strategy designed to move a 
stationôs worth of people into the surrounding urban environment may actually provide 
terrorists with an opportunity to plant a secondary device to target more people than the 
initial device.  It was therefore essential that any support system be linked to other support 
systems to help identify the situation of one emergency, to allow for additional aspects (such 
as secondary devices) to be accounted for in a shorter space of time. 
 
All agreed that technological solutions would be a very helpful tool to have, but this must not 
be at the expense of greater human-human interaction, provision of well trained personnel, 
or expert knowledge from the security forces about how terrorists operate. A system should 
be designed to help those in control indentify emergency situations quickly and correctly, so 
that the appropriate course of action can be implemented in as short a space of time as was 
practically possible. 
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The FG was officially wound up, and participants thanked for their time and valuable input 
into the FG and to the wider SAVE ME project. 
 
 

4.3.6 Workshops on Transport Emergencies and Logistics 

 

4.3.6.1 SAVE ME Workshop on Transport Emergencies  

The Workshop on transport emergencies organized by the SAVE ME project on March took 
place on March, 3rd 2010 in Rome. It was planned as a one day event. About 200 persons 
met in Rome, at the Istituto Superiore Antincendi. 
 
The Workshop was a great opportunity for all participants to share experiences with key 
players: SAVE ME stakeholders, as well as policy makers and representatives from 
European Emergency services organizations. They all were invited to join the first Workshop 
on transport Emergencies to get input and comments on the initial project findings and 
suggested Use Cases.   
 
The event was structured as follows: 
 
As a representative of the hosting institution, the Chief of the National Italian Fire Corps - 
Ministry of Interior, Engineer Antonio Gambardella, opened the meeting, which was 
structured into three Sessions: 

¶ Session 1: First responders' response in transport emergencies, current 
preparedness, open issues, room for improvements, evolution of National and 
European applicable regulation. 

¶ Session 2: Improving self rescue practices of travellers. 

¶ Session 3: Dedicated discussion table on SAVE ME topics and technologies. 

¶ The Final Wrap-up by Prof. Phil Blythe, University of Newcastle (Project 
Coordinator) closed the workshop. 

 
There is a relevant report about this workshop that summarizes these sessions. Here we will 
include some of the findings and references regarding stakeholdersô needs that were 
provided during the sessions: 
 
6.3.6.1.1 First responders in transport emergencies 

This session was mainly devoted to give an overview of different transport environments and 
the role of first responders within them: 
 
The highway Gotthard tunnel 
The highway Gotthard Tunnel was presented, showing its location, the traffic flow, the 
structure including emergency exits and shelters; management of the Tunnel; Information, 
training and self-rescue mainly towards truck and bus drivers and Information on Fire-Corps 
employed in the Tunnel. 
 
Newcastle upon Tyne Underground 
An overview of the other pilot site of SAVE ME project, NEXUS (Newcastle upon Tyne 
Underground) was described, focusing on its main activities: type and extent of their 
operation, operation and infrastructure, Monument Station: Save Me Test Site, Integrated 
Control Centre, Response / Incident Command Structure, Legislative framework, production 
of plans, etc. 
 
The integrated Control centre was described, highlighting the following functions: 
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¶ It brings together the functions of Operations Control and Infrastructure Fault Control 
o Duty manager 
o System control 
o Power Control 
o Station Control 
o Customer information and touch point 

¶ All real-time operational information is communicated to the Control Room 

¶ Control and monitoring of the entire Nexus Network ï realȤtime liaison with Network 
Rail regard Metro operation on the Sunderland extension 

¶ Essential functions Ȥ 24 hours a day, seven days a week 

¶ Managing service recovery following disruption 

¶ Management of incidents Ȥ liaising with onȤcall staff concerning incidents and the 
provision of additional resources 

¶ Implementation of contingency arrangements 
  

In general, Emergencies on Metro involve a number of agencies that need to coȤoperate and 
support each other; procedures and capabilities need to be well integrated. Mutual trust and 
understanding are fundamental building blocks. 
 
Nexus Concession is duty holder for emergency planning and response arrangements for all 
incidents that may occur on its infrastructure. Their emergency preparedness plans consist of 
the following elements: 
 

¶ Generic: the core plan for mobilising staff and resources in response to an 
emergency; identified through process of risk assessment 

¶ Specific hazard or contingency ï plans for particular types of event or situation e.g. 
fire, bomb threat 

¶ Specific site or location ï plans for particular sites or locations 
 
They also have a framework based around the 3 Cs (Command, Control and 
Communication): 
 

¶ Command: Exercise of vested authority that is associated with a role or rank within 
the organisation. They have to give direction in order to achieve defined objectives. 

¶ Control: Application of authority, combined with the capability to manage resources, 
combined with the capability to manage resources, in order to achieve defined 
objectives. They have authority to exercise control of personnel or assets (including 
other organisations), for a specified time period to attain defined objectives. 

¶ Coordination: Integration efforts and available capabilities, which may be 
independent. The objective is to achieve defined objectives. 

 
In order to manage Nexus response to an incident, a three-tier structure is applied: 
 

¶ GOLD (Strategic): considers the emergency in its wider contexts; determine longer 
term and wider impacts and risks with strategic implications. 

¶ SILVER (Tactical): ensures that the actions taken by the operational level are 
coordinated, coherent and integrated in order to achieve maximum effectiveness and 
efficiency 

¶ BRONZE (operational): level at which the management of immediate ñhands-onò work 
is undertaken at the site of the emergency. 
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This structure applies whatever the severity of the incident, but not all of the structure will be 
implemented for each incident. Detailed response depends on the circumstances, in liaison if 
appropriated, with the emergency services. 
  
Other transport environments presented 

¶ Organization, main activities of the Monte Bianco Tunnel 

¶ London Underground Network 

¶ New guidelines for safety design of road tunnel in Italy: law context, functions of 
operation rooms 

 
6.3.6.1.2 Improving self rescue practices of travellers 

The most significant issues discussed during this session can be summarized at: 

¶ Improving Safety and situation awareness by tele-operated systems. 

¶ Special Needs in Emergency Plans (multilingual, people with disabilities, aged 
persons): 

o the interdependencies in the scenario and the behaviour expected by such 
persons should be considered; 

o receiving information and instructions in a different language can be 
considered as impairment (e.g. tourists). 

¶ In some areas there is still a safety lack: 
o reaching people with correct information in ordinary condition, 
o reaching people with correct information in emergency, 
o helping people to get autonomously safety places, 
o helping people to get safety places, 

 

 

Figure 17: Areas where safety is still lacking (Marsella&Zanut) 

 

¶ When fire safety in workplaces where disabled workers are employed is to be 
assessed, some issues need to be considered: 

o Perception of risk and/or alarm 
o Way finding 
o Mobility 
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o Identification of actions to be carried out in case of fire 

¶ These issues of the previous point has implications on: 
o Construction measures, Installation measures and organizational and 

management measures 

¶ An Orientation Manual for First Responders on the evacuation of people with 
disabilities was presented: 

o Often there are some critical aspects that are not considered, in particular with 
reference to the perception of the hazards. They can be connected to: 
Á Problems of cognitive impairment 
Á Physical impairment, even if temporary (e.g. Pregnancy, especially 

when advanced; Breathing problems, resulting from existing 
pathologies or from situational stress; heart problems). 

¶ While drawing an emergency plan, it is essential to co-ordinate it with bodies charged 
with rescue services in order to ensure effective procedures. 

¶ An emergency plan must provide at least the following aspects: 
o To ensure that all people (with or without disabilities) can reach a previously 

identified "safe" meeting point and wait for the arrival of rescuers; (the meeting 
point can be either inside or outside a building). 

o To define the evacuation technique. 
o To carry out emergency plan drills with local authorities and all involved 

people. 
o To teach the concept of safety and self-help techniques to local population 

because safety is a community goal and everybody must contribute in its 
achievement. 
 

4.3.6.2 GOOD ROUTE Workshop on Transport Logistics 

GOOD ROUTE EU project (http://www.goodroute-eu.org/) aimed to develop a cooperative 
system for dangerous goods vehicles routing monitoring, re-routing (in case of need), 
enforcement and driver support, based upon dynamic, real time data, in order to minimise 
the Societal Risks related to their movements, whereas still generating the most cost efficient 
solution for all actors involved in their logistic chain. 
 
The international workshop on transport logistics was co-organized by ñGOOD ROUTEò and 
ñEURIDICEò with the support of SMARTFREIGHT and ROADIDEA, all European projects. It 
took place from the 3rd to the 5th of November, 2008 in Switzerland, at Gotthard Tunnel, with 
up to 70 participants. The aim of this international workshop was to bring together different 
stakeholders in the area of transport logistics, ranging from developers to senior 
representatives of various organisations and companies, and representatives from the 
European Commission. The results obtained from that workshop are relevant for SAVE ME 
project; first, because of the issues discussed; second, because Gotthard Tunnel is one of 
the two Pilot sites of SAVE ME project. 
 
GOOD ROUTE Project at Gotthard Tunnel and GOOD ROUTE Live Demonstrations at 
Gotthard Tunnel were presented in the Workshop. Some important issues that were 
discussed in this workshop are detailed below: 
 
6.3.6.2.1 Standardization of services 

A discussion about standardisation of the services provided was held. The participants 
shared the initial proposals made by GOOD ROUTE, that the most applicable parts that 
should go for standardisation are the following: 
 

http://www.goodroute-eu.org/
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6.3.6.2.2 The enforcement system, through, for example, its compliance with e-Call 

This system deals with the automatic enforcement on behalf of the Police or the competent 
authority in case traffic or other type violation (transit against local transportation rules, etc.) 
is detected, that presupposes the Police involvement in mitigation or at least notification and 
presence. The system provides an alarm to the enforcement for intervention, taking into 
consideration the values of key data (vehicle speed, vehicle and driver profile, type and 
amount of cargo, total weight per axle, etc.), compared to defined thresholds on local, 
regional (i.e. instantiated per infrastructure) level. The alarm is provided to a local or central 
checkpoint. It may be the case that the alarm is provided either by the driver or the 
infrastructure, depending on the systemôs architecture. 
 
6.3.6.2.3 Ontologies 

The ontologies that are open to interface and extendable at any level and could encompass 
ontologies i.e. for different modes of transport (other than road transport), etc.  
 
6.3.6.2.4 Car2Car functionality 

The Car2Car functionality, which is already anticipated in the system architecture and should 
be compliant with all the relevant standards in the area.   
 
 
6.3.6.2.5 Additional modalities applicable  

The additional modalities that could be applicable for the extension of GOOD ROUTE are the 
following: 

¶ Cross-border adoption (could be useful especially for enforcement). 

¶ Multilingual User Interfaces. 

¶ Provision of information to the driver and the authorities on the compatibility between 
tractor and trailer. 

¶ Provision of information to the driver about black spots ahead (especially foreign 
drivers).  

¶ Provision of information to the driver about any cargo misalignment either during 
loading or later during the trip.  

¶ Monitoring of lane departure and control if the vehicle is driving at the left-most 
lane(s) (not allowed for trucks). This would mean the integration of lane info and 
relevant ADAS in the system. 

¶ Driver activities on route, alcohol, stress, fatigue monitoring.  

¶ Driver authentication (continuous or event-based). 
 
6.3.6.2.6 Needs in transport logistics 

¶ Real time allocation of resources, decision making and management of operations 

¶ Real-time decision support systems that take into account congestion and dynamic 
demand conditions and coordinate with other agents 

¶ Planning and management of integrated logistic networks (chains) in real time 

¶ Development of the next generation of planning methods for carrier or shipper 
operations that integrate the stochastic and dynamic aspect of ITS. 

 
6.3.6.2.7 Additional needs obtained from user needs analyses and workshops of 

GOODROUTE project 

In order to prevent or mitigate emergency situations there are several additional needs 
extracted in GOOD ROUTE Project that could be somehow relevant for SAVE ME as well: 
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¶ Need for dynamic dialogue between the operator of the infrastructure and the driver in 
emergencies. 

¶ Need for real-time notification and re-routing functionality in case of adverse weather 
conditions (e.g. snow, ice, etc.) or road works or unexpected events. 

¶ Need for real-time notification of the Fire Brigade and all allied services on type of 
cargo (per ADR division), quantity of cargo, level of cargo per each compartment and 
in general some core info on the cargo on national language, contact person in the 
dispatching company, language of cooperation with the drivers, number of injuries 
and fatalities, involvement of other vehicles, existence of leakage or fire, direction and 
speed of the wind, weather conditions, etc. 

¶ Need for possibility of communication of the Fire Brigade with the cargo owner for 
information on the specific properties and dangers of the cargo to identify the proper 
mitigation actions or direct uptake of information on the cargo properties. 

¶ Need for on-line and remote maintenance and problem notification to company 
operation centre.  

¶ Need for emergency notification from the driver to the company and the allied 
emergency services (either through the infrastructure or not). 

¶ Need for real-time monitoring of cargo release/spillage, especially in case of transport 
fuel transported. A notification is also important for the enforcement module, since the 
Traffic Police is also involved in the mitigation of the emerging consequences of such 
incidents.   

¶ Need of cargo temperature monitoring in terms of the enforcement functionality. Carlo 
ignition, which may result to total or partial burn of the cargo is a very common 
incident related to fatal accidents.  

¶ Need for real-time tracking of the cargo explosion is very critical (it concerns the 
Police, besides the Fire Brigade).    

¶ In general any traffic violation needs to be detected in real-time for the enforcement 
needs. An alarm could be provided in case the vehicle speed exceeds the traffic limits 
or is considered by the system to be inappropriate for the conditions. Thus, at least 
traffic speed should be monitored real-time. 

¶ Fire occurrence and the monitoring of all those parameters that may prevent from fire 
explosion (cargo and engine temperature, etc.) are also an issue of enforcement. An 
immediate warning should be provided to Traffic Police, in case of occurrence. 

¶ Need for fast reaction in emergency. 
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5 Special needs of vulnerable travellers  

5.1 General information collected ï interviewees description 
 
The following data collected from questionnaires give general information about the people 
interviewed (their age, where they live, if they are accustomed to use means of transport, 
which type of devices they use for communication). 
 
Their distribution across countries was centred on Italy and Greece, with some of them from 
the United Kingdom, Germany, Spain and Switzerland (below 10 for each Country). The 
following table provides the interviewees distribution per country and user category (child, 
disabled, elderly). 

Table 10: Number of interviewees per country and type. 

 UK IT GE SP GR SV TOTAL 

Child              4            24            -                5            -                3            36  

Disabled              2            18              5              1            20              1            47  

Elderly             -              14            -                3            20              3            40  

TOTAL              6            56              5              9            40              7          123  

 
The average age of the participants follows below per country and user category. 

Table 11: Average age distribution of participants. 

 UK IT GE SP GR SV Mean  

Child            14            11            -              11            -                9            11  

Disabled            35            42            35            29            34            22            37  

Elderly             -              74            -              69            68            74            71  

Mean             21            37            35            32            51            39            40  

 
The diagram below presents the participants distribution following an age range 
classification.   
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Figure 18: Age range classification 

Most of the people interviewed (90%) live in the city, and only a small percentage in a town 
and the countryside. 

Table 12: Percentages of people living in city/town/country 

 City  Town  Country  

Child 97% 0% 3% 

Disabled 89% 11% 0% 

Elderly 85% 10% 5% 

Average 90% 7% 3% 

 
As result of the question on which participants use public transportation, just over half of the 
people replied that use public transportation systems (e.g. bus, train) in their daily life. 

Table 13: Use of PT 

 Yes No  

 (no; % of specific user group) 

Child 16; 44% 20; 56% 

Disabled 28; 60% 19; 40% 

Elderly 28; 70% 12; 30% 

TOT 72; 59% 51; 41% 

 
Specifically regarding the underground/railway, just over half of the people have used the 
underground railway at least once. 

Table 14: Percentages of people having used the underground/railway. 

 Yes No n.a. 

 (no; % of specific user group) 

Child 19; 53% 17; 47% 0% 

Disabled 29; 62% 18; 38% 0% 

Elderly 18; 45% 21; 53% 1; 3% 

TOT 66; 54% 56; 46% 1; 3% 

 
The next question deals with the use of mobile phone. Results show that the majority of the 
people, for all the user groups, use mobile devices as means of communication. The lowest 
percentage of mobile phone users is noted in the elderly group. 

Table 15: Mobile phone users 

 Yes No 

 (no; % of specific user group) 

Child 26; 72% 10; 28% 

Disabled 45; 96% 2; 4% 

Elderly 23; 58% 17; 43% 

TOT 94; 76% 29; 24% 

 
 

5.1.1 Disabled people 

The disabled people were asked more some questions about the type of disability and it they 
are always accompanied by a person when travelling.  
 

Table 16: Disability type of the participants 
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 Blind 
Deaf/ Hard 
of hearing Motor TOT 

Disabled            15              3            29            47  

 
Most of the disabled participants donôt travel with a companion but can manage by 
themselves.  

Table 17: Disabled users travelling with an accompanying person or not.  

 Yes No n.a. TOT 

Disabled            13            33              1            47  

 
 

5.2 Specific information collected ï intervieweesô 
knowledge 

 

5.2.1 Signals recognition 

All the Interviewees (except the 10 blind ones) were shown the pictures of several signs that 
are useful in emergency evens, representing indication of escape routes, directional and 
emergency signals to be placed in tunnels; they were asked if they know the meaning of 
each symbol. The symbols that were presented are shown below:  
 
Sign A Sign B Sign C Sign D Sign E Sign F Sign G 

   
 

   

Figure 19: Symbols presented at the participants. 

The results collected are shown below per symbol. 
 
Most participants in all user group types seem to be aware of the meaning of the 
symbols.The most well informed are the disabled, followed by the children and lastly the  
elderly (however with small differences among them).  
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Figure 20: Participants knowledge about Symbol A. 

 
5.2.2 Behaviour in case of incidents inside tunnels 

The results demonstrate that most of the people have never received instructions about how 
to behave in case of an accident inside a tunnel or an underground station. 
 
The following table shows the number and percenatages of people stating they have never 
received any relevant training on how to behave/escape in case of emergency events in 
tunnels or underground stations. 
 

Table 18: Feedback on the question if the participants have ever followed any training on the 
correct behaviour in tunnels/underground stations. 

 Yes No n.a. 

 (no; % of specific user group) 

Child 6; 17% 30; 83% 0 

Disabled 0 46; 98% 1; 2% 

Elderly 2; 5% 38; 95% 0 

TOTAL 8; 7% 114; 93% 1; 1% 

 
Furthermore, almost all participants replied they consider useful to follow lessons and learn 
learn how to behave in such situations. 
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Figure 21: Importance of training on how to behave in emergency events in 
tunnels/underground. 

 
5.2.3 Involvement of participants in transport accidents 

All the participants were asked if they have ever been involved in traffic accidents. Although 
the majority of the user in all groups replied negatively, a significant part of the disabled 
(28%) and the children (25%) replied positively.  
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Figure 22: Involvement of participants in traffic accidents. 

The accident types that the participants have been involved to, are car and bus accidents.  
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5.2.4 Suggestion of the colours and shape of signs indicating 
the escape way  

The interviewees were asked to suggest an image (shape and colour) to be shown on the 
wall of a tunnel and moving towards the exit, they would prefer to follow in case of an 
emergency. The majority (80%) of them were willing to propose such signs. The shape 
preferences of the questioned persons are shown below.  
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Figure 23: Preferences for direction signs shape when in a tunnel, under a crisis situation. 

According to the figure above, children are more in favour of an óarrowô sign, while the elderly 
prefer a ócircleô shape. As an average, the óarrowô shape is the most preferred one, followed 
by the ócircleô and the ósquareô. Strangely, the ótriangleô shape does not seem to be in the 
users preference, especially for the disabled persons. 
 
Moreover, the participants indicated their preference on the colour of the sign, as shown 
below: 
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Figure 24: Preferences for direction signs colour when in a tunnel, under a crisis situation. 

Clearly the most preferred colour is the red one, followed by the green and yellow. A few 
people (12) indicated also the background colour of the sign (mostly red and yellow).  
 

5.2.5 Preferred way of getting instructions in case of 
emergencies 

Interviewees were asked to propose different ways on how to receive instructions during an 
emergency. As shown in the table below, the most highly rated solutions are óvoice 
messagesô (69% of the people) and óTraining beforehandô (61% of the people). Moreover, a 
significant proportion of people (33%) indicated that they wish to receive instructions on 
mobile devices. To this end, one might think to train people on how a mobile device can be 
used for this purpose, also explaining the advantages of its use over other solutions. 
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Figure 25: Preferences for receiving instructions during an emergency event.   
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5.2.6 Are people able to recognize emergency tools? 

 
Interviewees where shown some images representing tools to be used in case of 
emergencies (fire extinguisher, first aid kit, etc.), aiming to understand if they recognize and 
are able to use these tools. Of course, this question was not given to children. The symbols 
that were shown to the participants are: 
 

Tool A Tool B Tool C 

   

Figure 26: Symbols of tools shown to the participants. 

According to the following figure, Tools A and B are the most recognisable ones by the 
participants. There are 17 persons (among 87) that do not recognise the meaning of Tool C.  
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Figure 27: Recognisable tools to be used in case of emergency. 

Regarding the ability of the people to use properly the afore-presented tools, as expected, 
much less people than above replied that they are able to use them. However, all the 
disabled and elderly participants that declared  knowing the meaning of the Tool C, indicated 
that they can also use it.  
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Figure 28: Ability to use specific tools in case of emergency. 

 

5.2.7 Peopleôs attention to safety instructions in airplanes 

Interviewees were asked if they pay attention to safety instructions given before the take off, 
when travelling by airplane. Specifically they were asked to choose between 5 levels of 
attention (1 means ñalmost no attentionò and 5 ñvery carefullyò). This question was not 
addressed to the children. 
Only few people declared to not pay attention to instructions at all (3%). Most of the 
responses are equally distributed between choices from ratings 3 to 5. 
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Figure 29: Participants attendance level at safety instructions. 
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The following table, instead, represents how much these instructions are understandable 
(rating is from level 1: not at all, to level 5: fully). 
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Figure 30: Participants understanding level of safety instructions. 

A few people declared to not understand instructions at all (5%). The rest of the responses 
are almost equally distributed between choices from ratings 3 to 5. 
 

5.2.8 Peopleôs tendency to read safety instructions in hotels 

In order to understand if people are accustomed to read safety instructions, they were asked 
if they usually read the safety instructions cards/panels when staying in hotels. A lot of 
people (59%) said they do not read this kind of instructions. Children were not asked this 
question.  

Table 19: Participants tendency to read safety instructions. 

 

Yes No n.a. 

TOTAL (no; % of specific user group) 

Disabled 19; 40% 27; 57% 1; 2%           47  

Elderly 15; 38% 24; 60% 1; 3%           40  

TOT 34; 39% 51; 59% 2; 2%           87  

 
However, only 26 (out of 87) persons declared that they are able to understand perfectly or 
nearly perfectly the safety instructions.  
 
 

5.2.9 Meaning of specific terms 

The participants, except the children, were asked if they are aware of specific terms used in 
emergencies, namely: óSafe placeô and óAssembly pointô. The results showed that 52 (out of 
87; i.e. 60%) understand what is a ósafe placeô, while the percentage is higher regarding the 
óassembly pointô, i.e. 77% (67 persons).  
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5.2.10 Emergency numbers 

The elderly and disabled interviewees were asked about their knowledge of any emergency 
number. As result of the interview, 91% of disabled people and 93% of elderly people know 
at least one emergency number. Furthermore, they were asked to indicate the exact 
emergency numbers that they are aware of. Unfortunately only 4 people know the European 
emergency number 112, for contacting an ambulance, the fire brigade or the police, which is 
free of charge and it is reachable from fixed and mobile phones. Other national emergency 
numbers were indicated (e.g. 166 and 100 for Greece, 113, 115 and 118 for Italy, 091 for 
Spain). 
 
Next, the participants were asked if they have ever called a national emergency number. The 
majority of them, 56%, replied negatively. As far as international numbers are concerned, 
only 1 person stated that did call such a number.  
 
 

5.3 Conclusions 
 
A total of 123 travellers were interviewed, almost equally belonging the three targeted 
subcategories: children (i.e. aged below 18), disabled and elderly (i.e. aged above 60). The 
majority of the interviewees is living in cities and are frequent users of transport means, 
particularly metro or tramways. The use of mobile devices is well spread across categories, 
with a cumulative 75% of interviewees well accustomed to them. 
Meaningful information was gathered on both their familiarity for the current situation about 
safety instructions in transport means and stations, as well as their envisioning of new ways 
of being instructed in case of emergencies. 
 
A first important evidence from the analysis of the questionnaires is that very few 
interviewees feel to have been properly trained to face an emergency. This accounts to 
barely 7% of the total, with a significant deviation for children (17% of them have received 
some training). If we compare this figure with the importance given by the travellers to 
training and the expectations to receive training (80% of them is willing so), one can easily 
realize that the importance of identifying the best support to travellers provided by technology 
equals to the importance of communicating to people and properly train them. 
 
Nevertheless, 70% of the interviewees show that the usual emergency signposts and 
indications are familiar to them (one may as well argue that 30% of travellers are not aware 
of the meaning of emergency signs and this may prove fatal in critical situations, where panic 
and crowding create the worse condition to decide where to go and what to do). 
 
An important outcome of the interviews is the suggestions given by the travellers on how 
they would like to receive instructions in an emergency. In addition to receive training 
beforehand, the (by far) preferred option is via voice messages (excluding deaf people, of 
course). This is a first example requesting a double media message (usual panels + voice), 
but more information can be derived. Visual indications are the third preferred choice, with 
differences between young people (that prefer moving light indications), elderly people (who 
favour video terminals) and disabled people (preferring textual information panels). The use 
of video terminal (flexible enough to accommodate several indications types) looks like the 
most preferred solution. 
 
An important notice must be given to the suggested use of mobile devices. In addition to the 
expected lower figure from the elderly people category, 58% of young travellers familiar with 
mobile devices are in favour of receiving information and instructions via their handheld 
device. The same preference is expressed by the 42% of disabled people familiar with 
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mobile devices. These results pave the way to further research on this new and unexplored 
way of helping travellers during emergencies. 
 

 

Figure 31: Travellers preference for getting instructions through their mobile phone during 
emergencies. 

The ability of elderly and disabled travellers to recognize emergency tools is overall very 
good (above 70%), but the ability to actually use them is significantly lower (below 50% in 
average). This is not surprising, and somehow suggests again both the need for proper 
training and the importance of being able to escape from the danger. 
 
When it comes to the familiarity and ability of elderly and disabled travellers to follow and 
understand safety instructions given in hotels and aircrafts, the results are very encouraging, 
comforting the idea of pushing this further with the delivery of safety and escape instructions 
via multimedia devices (and handhelds in particular). 
 
Finally, 92% of elderly and disabled travellers know at least one emergency number, but only 
5% of them recognize 112 as the emergency number to call. Surprisingly, 50% of those 
declaring to be aware of the existence of at least one emergency number, was not able to 
specify which number they would have called in case of an emergency! Again, the 
importance of information to the public and training is confirmed. 
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6 State of the art on Sensors, Systems, Algorithms, 
Policies and Standards  

6.1 Introduction
The scope of this chapter is to provide information about the existing sensor systems, sensing 
technologies, as well as existing rescuing policies which are related to the SAVE ME project. Since 
one of the main objective is to develop a system that detects natural and man-made disasters the 
accurate, fast and reliable incidents and events detection is vital for the success of the project. This 
report is addressed to the working teams that will design the SAVE ME system architecture 
(especially the sensors sub-systems and modules) and will develop and implement the pilot sites. 
The first part of the document tries to enumerate and to give a short description of the types of 
interfaces and standards that are used by modern sensor equipments and devices. In the second 
part, information about the sensing technologies related to the sensing demands of SAVE ME is 
presented. In the third part a number of commercial sensor equipments, systems and algorithms 
are listed. 
 

6.2 Sensors in General
A sensor is usually considered as a simple device or equipment that measures a physical 
parameter and outputs the data to a display or feeds a more complicated system with information. 
Unfortunately the word "sensor" canôt describe the actual device that refers to, since the same 
word is used for very simple devices (i.e. a simple NTC thermistor) and also for complicated 
wireless  systems.  
 
A sensor unit typically contains one or more elements which are responsible to convert  a physical 
quantity like pressure, sound, light, heat, etc., to an analogue electric signal. Most of these 
elements vary an electrical attribute like resistance, capacitance or inductance according to the 
variation of the physical quantity they measure. For a example a NTC thermistor varies its 
resistance according to the environment temperature, or a humidity sensor varies its capacitance 
with the atmospheric conductivity. These electrical attributes are converted then to electrical 
signals. This can be accomplished by simple circuits, like a Wheatstone bridge, or by very 
sophisticated circuits with several op-amps, depending on the desired accuracy required by the 
application. After the transformation of the physical quantity to an electrical signal, filtering and 
amplification are the next steps in order to bring the signal in a usable form. There are two general 
ways the sensors use to provide their information: analogue and digital.  
 

6.2.1 Analogue sensors

Analogue sensors generally provide a raw analogue output that corresponds to the physical 
phenomena  they measure. This analogue output can take three formats: 

¶ 0-10 V 

¶ 4-20 mA 

¶ custom output 
 
The first two formats are standard outputs for the majority of analogue sensor devices in the 
market today. The reason for this standard is to provide a common scale output in order to simplify 
the interfacing with other systems. The 0-10 V means that the output is a voltage in the range of 
zero to ten volts according to the measured physical quantity. In the majority of the applications 
this signal is then fed to other systems in order to be digitized and then analyzed. Although the 0-
10V standard provides a signal strong enough for accurate measurements, it suffers from 
environmental noise when the sensor unit is far from the digitizer. This is the main reason why the 
second standard exists. 
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The 4-20 mA is a current loop used to convey sensor's information with 4 mA representing the 
lowest end of the range and 20 mA the highest. A current loop is a communication interface that 
uses current instead of voltage for signaling. Current loops are ideal for long way transmission 
because of their inherent insensitivity to electrical noise. The key advantages of the current loop 
are that the accuracy of the signal is not affected by voltage drop in the interconnecting wiring, and 
that the loop can supply operating power to the device. The 4-20mA can be considered as a 
transmission standard which modulates a current carrier with the analogue information. This signal 
can not be used directly at the digitizer device and it must be converted back again to an analogue 
voltage in order to be useful. This is usually accomplished by op-amp circuits and the signal 
becomes ready to be digitized and further processed. In conclusion the 0-10V standard is better 
when the sensor device is close to the digitizer and the 4-20mA is better in the opposite case. Of 
course the 4-20 mA can also be used in short distances but it is not the optimal selection due the 
higher costs (additional complexity for the 4-20mA transceivers). 
 
The third analogue output case is the custom output. This means that the output voltage range is 
arbitrary and usually low (0-3.3V, 0-5V, ...) and it is selected by the sensor manufacturer. It must 
be noted that the 0-10V and  the 4-10mA standards are usually present in autonomous sensor 
equipments mostly used in industrial applications (like SCADA systems). The custom output is 
usually the output of sensor chips (ICs) and can be further classified into two sub-categories: a) 
ratiometric and b)non-ratiometric. Ratiometric means that the voltage of the output signal depends 
on the sensorôs supply voltage. In other words the output voltage is a ratio of the supply voltage. 
For example, if the input voltage is doubled, the output voltage will be doubled. In the non-
ratiometric type the output voltage range is constant despite of the supply. These types of 
analogue output can only be accurate in very short distances (a few centimeters) and can be used 
in cases where the sensor and the digitizer co-exist in the same PCB or device.  
 

6.2.2 Digital Sensors

A digital sensor consists of an analogue sensor combined with an  A/D converter and an MCU. A 
digital sensor can be as small as a single chip (like digital thermometers, accelerometers, 
gyroscopes, ...), but can be also autonomous complex equipments. The MCU which is always 
present in a digital sensor varies from a simple protocol formatter integrated in the same chip to 
huge and expensive FPGAs depending on the application needs. An analogue sensor connected 
to common desktop computer equipped with an A/D card can also be considered as a digital 
sensor. 
 
A digital sensor provides its information in digital format. This information is carried through an 
interface that can be wired or wireless. Most of these interfaces are well defined and standardized 
but can be custom as well, especially in the wireless case. The interconnection interfaces can be 
considered as entities layered according to the OSI model.  
 
A digital sensor usually exposes at least one or more wired interfaces in order to be interconnected 
with other systems like a personal computer or a microcontroller. Different interfaces provides 
different functionality according to the interconnection needs.The wired interfaces can be 
distinguished into two major categories: a) the interfaces that are used to interconnect electronic 
components together like ICs or modules and are generally useful only in short distances and b) 
interfaces that are used to interconnect  devices or equipments even in long distances.  
 
The most common wired interfaces used to interconnect sensor equipments and devices are: 
 
RS232 
RS232 is a point-to-point serial interface that interconnects only two devices together. It provides 
speed of up to 115200 bps in short distances  (a few meters) but can be extended in longer 
distances (a few tenths of meters) by reducing the communication speed. Although this interface 
was widely available in almost any computer, today it tends to disappear from personal PCs and 
personal devices, but in the sensors world RS232 interface is almost always available. RS232 is 
the simplest way to connect a sensor to a computer. 
 



SAVE ME Deliverable 1.1                   PU Contract N. 234027 

 

September 2010 82                                                              CERTH/HIT 

RS485 
RS485 also know as TIA/EIA-485 or EIA-485  is a bus type serial interface. It is a differential 
twisted-pair interface capable of speed up to 10Mbps and distances up to  1.2 Km (at the 
maximum distance the speed drops to a few kbps). The RS-485 interface, is a bidirectional 
communication over one pair of wires between several transceivers. The specification states that 
the bus can include up to 32 transceivers. The RS-485 interface often use the same start 
bit/data/stop bit format of RS-232. In fact, several converters exist to go from RS-232 to RS-485 
and back. Do keep in mind, however, that RS-232 is a full-duplex interface, while RS-485 is half-
duplex. RS485 specification uses master-slave arrangement which means that one device (usually 
a computer) is dubbed as "the master" and initiates all the communication activity. A lot of sensor 
devices in the market today use the RS485 interface. It is a well-known standard and is widely 
used in industry. 
 
CANBUS 
CAN-Bus stands for Controller-Area Network and designed to allow microcontrollers and devices 
to communicate with each other without a host computer even in long distances. Initially it was 
designed for automotive applications but it is used in industry as well. The devices that are 
connected by a CAN network are typically sensors and other control devices. The CAN bus 
interface is a balanced (differential) 2-wire interface running over either a Shielded Twisted Pair 
(STP), Un-shielded Twisted Pair (UTP), or ribbon cable. CAN provides a safe communication 
channel to exchange up to 8 bytes between several network nodes. Additional network 
functionality like which node talks to which others,  when to trigger transmit messages, how to 
transmit data longer than 8 byte - all of these functions are specified in so-called higher-layer 
protocols (in network terms, CAN is a layer 2 implementation - higher layers are implemented in 
software). Some of the more popular higher-layer CAN bus protocols are CANopen, DeviceNet 
and J1939. CAN can operate in extremely hostile environments and the extensive error checking 
mechanisms ensure that any transmission errors are detected. The innovation of the CAN interface 
is the non-destructive bus arbitration, which means that the highest priority message doesn't get 
destroyed. In fact, the node transmitting that message doesn't even know that a collision 
happened.  
 
The above three wired interfaces are widely used in sensors industry and the majority of the 
existing sensors implement at least one of the above. There are also other wired interfaces like 
USB, Firewire, Ethernet that are used for sensors  interconnection, in cases where the information 
bit rate is relatively high like video cameras, scanners, etc. These interfaces are very common, 
well-known and a description for them is outside the scope of this document. 
 
Interfacing of sensors that are in the form of a single chip is more complicated, since it requires 
hardware and software (firmware) development at the sensor and at the host side. For the 
completeness of this document a brief description of the most basic interfaces used by sensor 
chips will be presented: 
 
SPI 
The Serial Peripheral Interface (SPI) is a synchronous serial bus that uses the master-slave 
arrangement. It consists of four signals: MOSI (Master Out Slave In), MISO (Master In Slave Out), 
CLK( Clock) and SS (Slave Select) and is capable of high speeds like 100 Mbps. The 
disadvantage of the SPI interface is the requirement to have separate SS lines for each slave. 
 
I2C 
The Inter-Integrated Circuit bus (I2C)  is a half-duplex, synchronous, multi master bus requiring 
only two signal wires: data (SDA) and clock (CLK). I2C uses an addressable communications 
protocol that allows the master to communicate with individual slaves using a 7-bit or 10-bit 
address. The I2C bus has three speeds: slow (under 100Kbps), fast (400Kbps), and high-speed 
(3.4Mbps), each downward compatible. 
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UART 
The Universal Asynchronous Receiver/Transmitter (UART) is a point to point full duplex 
asynchronous serial interface used to interconnect two chips together. The UART interface actually 
is the TTL version of the RS232 interface. Or to be precise the RS232 is a level-shifted UART in 
order to be operable though wires and connectors. 
 
1-Wire 
1-Wire bus is an asynchronous master-slave bus developed by Dallas Semiconductors company 
(now a subsidiary of Maxim Integrated Products). 1-Wire is half-duplex using a single wire for 
bidirectional data transfer. Although it is mentioned here as  an interface used to interconnect chips 
together, bus length can be extended to hundred of meters by  limiting the maximum speed to a  
few kbps and using proper wires. The reason that is described here is that simple chip sensors 
(thermometers, ...) can be directly connected to the bus with no or minimal configuration. 
 

6.2.3 IEEE 1451 Sensor Standards

From the previous sections it is obvious the heterogeneity of sensing instrument systems and 
communication interfaces. Towards addressing this heterogeneity of transducers and interfaces, 
the NIST (National Institute of Standards and Technology) has proposed a universal solution, the 
IEEE 1451 standards family, to offer a standardized way of connecting sensors to diverse networks 
and systems. IEEE 1451 is a set of smart transducer interface standards that describe a set of 
open, common, network-independent communication interfaces for connecting transducers 
(sensors or actuators) to microprocessors, instrumentation systems, and control/field networks. 

 

Figure 32: IEEE 1451 Standards architecture. 

The above figure shows a schematic of how each sub-standard fits into the architecture. NCAP is 
positioned between the transducer interface module and any arbitrary network. It provides a 
communication abstraction for netwotk indepedent communications, transducer module 
communications and data conversion functions. Another important feature to sensor 
interoperability is the definition of Transducer Electronic Data Sheet (TEDS), which is essentially 
an electronic replacement of transducer's data sheet on paper. For most transducers, TEDS is a 
memory device  (usually EEPROM) attached to the transducer, which describes the transducer 
identification, calibration, correction data, measurement range, manufacturer related information, 
etc. 
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The scope of the IEEE 1451 standards family is to provide fundamental support for sensor 
interoperability. Nevertheless, a limitation of TEDS is that it describes the basic sensor functionality 
(hardware, sensor calibration, sensing phenomenon, quality of sensor readings) but it cannot 
capture all the additional descriptions needed by the application. TEDS is not able to describe the 
higher level processing of sensor data (e.g., fusion, interpretation) that sometimes has to be 
applied to change the data into the type of context information required by context-aware 
applications. These additional requirements are addressed by the SWE (Sensor Web Enablement) 
initiative with the aim of allowing sensors and sensor data to become discoverable and accessible 
in real time over the Web. Within the SWE initiative, the enablement of such sensor webs and 
networks is being pursued through the establishment of a set of encodings for describing sensors 
and sensor observations, including Observations & Measurements Schema (O&M), Sensor Model 
Language (SensorML) and Transducer Model Language (TransducerML), and through a number 
of standard interface definitions for web services, including Sensor Observation Service (SOS), 
Sensor Planning Service (SPS), Sensor Alert Service (SAS), Sensor Collection Service (SCS) and 
Web Notification Services (WNS). Among these standard specifications, data pre-processing and 
fusions addressed by TransducerML and SensorML.  
 
TransducerML is aimed to standardise a way, in terms of an encoding and a model, for streaming 
multiplexed data from a sensor system and for describing the system as well as data encoding. In 
the communication between sensors and TransducerML enabled processors, not only sensor data 
is transferred, but also the metadata that describes the sensor data. This enables the processor to 
perform multiple tasks directly on sensor data (searching, discovering, subscribing, and 
processing), rather than purely analysing or acting on sensor data. In order to identify snapshots of 
sensor data, sensor data is time tagged according to a common clock. 
 
SensorML is defined primarily for describing sensor systems and observation processing. With the 
capability of its standard model and XML schema, SensorML provides a flexible and extensible 
description framework to share information needed for discovering sensors, geolocating sensor 
observations, processing low-level sensor observations, and exploring a variety of properties 
associated with current tasks. The core of the SensorML model is the modelling of all components 
as processes. These components include individual sensing devices, complex sensor systems and 
data processing modules. Each individual process defines its inputs, its outputs and methods for 
processing its inputs and parameters to yield its outputs. SensorML also provides comprehensive 
support for describing a variety of sensor related specification information. 
 

6.2.4 Wireless Sensors

A wireless sensor from the hardware point of view is a digital sensor connected to a wireless 
transceiver (or transmitter) and  from the software point of view is a protocol stack programmed in 
the sensor's MCU. A wireless sensor transmits information to the host by using radio technology 
following well predefined rules and protocols which can be standardized or custom. Wireless 
sensors are often confused with wireless sensor networks. These are two distinct entities. A 
Wireless Sensor Network (WSN) is a stack of protocols used to allow wireless sensors to form a 
network and to exchange data. This network might take various topologies and in ascending order 
of complexity are: a) a simple point-to-point connection b) a star topology c) an hierarchical cluster-
tree topology and d) a complicated ad-hoc mesh topology. The network topology that is going to be 
implemented determines which layers of the OSI model needed to be present and implemented. 
For example a simple point-to-point connection between two devices requires only the physical 
layer and a very simple data link layer. A star topology network requires an additional MAC sub-
layer and for more complicated architectures, layers like network, transport, session need to be 
implemented. 
 
Every digital sensor can be converted to a wireless sensor by connecting it to a radio device. By 
radio device it is meant an autonomous device which contains a transceiver and the required 
software (protocol stack). There is a plethora of radio transceivers in the market today. The 
selection of the right transceiver depends on various parameters of the application which are: 
desired coverage,  transmission range, information bit rate, energy consumption, connectivity and 
compatibility, information security, frequency band, cost, expandability, maintenance, etc. In 
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sensors applications the transmission range is usually in the range of a Local Area Network (a 
circle with diameter around 100m in free space). The basic reason is the ability to use license free 
frequencies which are the ISM and the SRD bands. The license free frequency bands restrict the 
allowable transmission power, the modulation method and in some cases the duty cycle of the 
device. If larger area of coverage is required, the use of repeaters or routers is the only available 
option. 
 
Most of the available wireless sensors in the market today, use the following standards and 
protocols: 

a. IEEE 802.15.4 
b. ZigBee 
c. Bluetooth 
d. IEEE 802.11  family - WiFi 

 
It is assumed that the reader is familiar with the above standards and detailed presentation of them  
is out of the scope of this document. In the next sections only the characteristics that influence the 
performance and determine the sensors applications architecture, will be presented and discussed. 
All these four wireless communication protocol standards are being considered as some of the 
physical interfaces for IEEE 1451.5 sensor's standard. 
 
Since SAVE ME sensor systems will be mainly based on the philosophy of wireless sensor 
networks, it is important to mention the power consumption issue that arises in WSN applications. 
Although WSNs offer many benefits compared with wired networks (easy deployment, 
expandability, reduced maintenace, lower costs,..), they require by default more power in order to 
transfer their information into the sink node(s). The energy in a WSN is consumed in the wireless 
transceivers, sensor transducers and the sensor's MCU. In order to conserve energy, all the above 
items have to minimize their power consumption. Wireless transceivers consum energy not only 
when transmitting, but also while reveiving (or listening to the channel). In fact, in a lot of cases the 
reception (or listening) power is equal to or greater than transmission's power. The only available 
option to overcome this problem is to turn-off the radio completely. The power consumed in the 
sensor transducer depends on the transducer type. This power may be negligible (like the power 
required by a NTC or a reed sensor) or may be quite signifficant (like a IR motion sensor or an 
ultrasound transducer).  Again, in the second case, the solution that is used is to digitize the 
sensor's output periodically. In general, sensor applications don't require a lot of processing speed. 
A few MIPS are enough for the majority of the applications. Modern MCUs have significantly 
improved their power consumtion: MSP430 family requires 170uA/MIPS and 0.7uA in standby 
mode, STM32L family (ARM Cortex-M3 core) 185uA/MIPS and 0.3uA in standby mode, STM8L 
family 150uA/MIPS and 0.2uA in standby mode, etc. From the above it is obvious that a wireless 
sensor node, in order to be operable, has to periodidally turn everything off and on. This duty cycle 
of the node influences the lifetime between battery replacements (or recharging), the time 
response to variations of the physical phenomenon it measures, the time response to network 
operations, the update rate and finally determines the feasibility of the WSN implementation. 
 
IEEE 802.15.4 
IEEE 802.15.4 standard is usually confused with Zigbee. IEEE 802.15.4 is not Zigbee and Zigbee 
is not IEEE 802.15.4. Zigbee uses 802.15.4 protocols for the underlying physical and MAC layer. 
Zigbee defines a physical and a MAC layer for wireless sensor network applications. A MAC layer 
defines the rules that network devices have to follow in order to be able to access the common 
channel. It doesnôt provide any mechanism for routing information inside the network. With 
802.15.4 only point-to-point or star network topologies can be realized, or in other words only 
single hop data transfer can take place. 802.15.4 defines two kind of devices in a wireless sensor 
network: full function (FFD) and reduced function devices (RFD). The FFD can operate in three 
modes serving as a personal area network (PAN) coordinator, a coordinator, or a device. An FFD 
can talk to RFDs or other FFDs, while an RFD can talk only to an FFD. The main characteristic of a 
full function device is that it has its radio transceiver turned on permanently, while a reduced  
function device operates with a duty-cycle in order to preserve power.  
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When a sensor equipment is marked as IEEE 802.15.4 compatible (or enabled) it doesn't mean 
that it can be transparently connected to another 802.15.4 sensor system. It means that this sensor 
is possible to be seen or identified by the coordinator device of another network. IEEE 802.15.4 
standard  doesn't provide any information about the application context that it conveys. In order to 
be able to use the sensor data, detailed description of the protocols used above the MAC layer, or 
API interfaces must be provided by the sensor manufacturer. It usually requires significant 
middleware or software development. 
 
IEEE 802.15.4a is variation of 802.15.4 standard. It defines a new physical layer for short distance 
wireless applications, based on UWB technology.  The key benefit of this standard is the very low 
power consumption at the physical layer. This is achieved because UWB communication is based 
on the direct transmission of unmodulated very short (in time) pulses. The major drawback is the 
short distance (a few tenths of meters) that this signal is allowed to travel (due to international 
regulations). IEEE 802.15.4a is a quite new standard and commercial sensors are not available 
yet. 
 
ZigBee 
ZigBee specification is a suite of high level communication protocols, used to allow the formation 
and operation of wireless sensor networks, from the physical layer to the application layer. The 
ZigBee stack architecture, as shown in the following figure, is based on the OSI seven-layer model, 
but defines only those layers relevant to achieving functionality in the intended market space. The 
IEEE 802.15.4 standard defines the two lower layers: the physical (PHY) layer and the medium 
access control (MAC) sub-layer. The ZigBee Alliance builds on this foundation by providing the 
network (NWK) layer and the framework for the application layer. The application layer framework 
is comprised of the application support sub-layer (APS), the ZigBee device objects (ZDO) and the 
manufacturer-defined application objects. 

The ZigBee network layer (NWK) supports star, tree and mesh topologies. In a star topology, the 
network is controlled by one single device called the ZigBee coordinator. The ZigBee coordinator is 
responsible for initiating and maintaining the devices on the network, and all other devices, known 
as end devices, directly communicate with the ZigBee coordinator. In mesh and tree topologies, 
the ZigBee coordinator is responsible for starting the network and for choosing certain key network 

Figure 33: ZigBee protocol stack architecture. 
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parameters but the network may be extended through the use of ZigBee routers. In tree networks, 
routers move data and control messages through the network using a hierarchical routing strategy. 
Tree networks may employ beacon-oriented communication as described in the IEEE 802.15.4. 
Mesh networks have to allow full peer-to-peer communication.  
 
Each Zigbee device is bind to a specific profile that can be either public or private. Profiles define 
the environment of the application, the type of devices and the clusters used for them to 
communicate. Public profiles guarantee the interoperability of different vendors for the same 
application space. Devices are defined by the profiles and are implemented as application objects. 
Each application object is connected to the rest of the Zigbee stack by an endpoint, which is an 
addressable component within a device. Communication is made from endpoint to endpoint and 
through data structures called clusters. Clusters contain a set of attributes needed to share 
information between application objects. Clusters used in a specific application are defined within 
its profile. Each interface can receive or send data in the form of a cluster. 
 
In simple words Zigbee profile is a message handling agreement between applications on different 
devices.  A profile describes the logical components and their interfaces. The main reason for 
using a profile is to provide interoperability between different manufacturers. There are three types 
of profiles: public (standard), private and published. Public profiles are managed by the ZigBee 
Alliance. The ZigBee Alliance is a group of companies that maintain and publish the ZigBee 
standard and also publishes application profiles that allow multiple OEM vendors to create 
interoperable products. Private profiles are defined by ZigBee vendors for restricted use. A private 
profile can become a published profile if the owner of the profile decides to publish it.  
 
Bluetooth 
Bluetooth is tightly coupled with mobile phones, PDAs and electronic gadgets in general.  
Bluetooth standards define three different classes of devices according to the transmission power: 
Class I (20 dbm or 100 meters approximately) Class II (4 dbm, 10 meters) and Class III (0 dbm, 1 
meter). Bluetooth protocol stack permits the formation of point-to-point and star networks 
configuration. It uses the master-slave arrangement where a single master can have up to seven 
slaves. Bluetooth like Zigbee uses the notion of profiles in order to identify services and to permit 
interoperability between different manufacturers. Usually in sensors devices the SPP (Serial Port 
Profile) is the most used profile. SPP is a wireless RS232 and is mainly used as cable 
replacement. 
 
Although bluetooth was designed for portable devices it presents significant power consumption 
which doesn't feet well in wireless sensor network applications. To overcome this problem a new 
standard named Wibree (also known as ñBaby Bluetoothò) was proposed by Nokia. Wibree is not 
designed to replace Bluetooth, but rather to complement the technology in supported devices. 
Wibree can be defined as an ultra low power bluetooth. Wibree delivers up to 1Mbps speed in a 
distance of approximately 10 meters. 
 
IEEE 802.11 Family-WiFi 
This is probably the most worldwide available wireless local area network. Although IEEE 802.11 
(WLAN) and WiFi are used as synonymous terms, they are not actually the same thing. IEEE 
802.11 is a set of standards carrying out wireless local area network (WLAN) computer 
communication in the 2.4, 3.6 and 5 GHz frequency bands.  IEEE 802.11 is actually a wireless 
ethernet. WiFi is a trademark of WiFi Alliance and primarily applies to Internet access allowing 
Internet connections through wireless access points (WAPs). The relationship between 802.11 and 
WiFi is exactly the same as with 802.15.4 and ZigBee. When a sensor device is marked as WiFi 
enabled it means that this sensor device is ready to transmit or receive data though Internet. This 
might not be the case in sensors that  are only equipped with 802.11 transceivers. The existence of 
an 802.11 transceiver doesn't necessary mean that all the required protocol stack (IP, TCP, 
UDP,..) is already implemented in the sensors firmware. 
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6.3 SAVE ME types of emergency events and relevant 
sensor technology

Based on the description of Use Cases (see chapter 8), the physical phenomena and some of the 
events that have to be detected and itentified by the SAVE ME project are: 
 

¶ Vehicle and traffic flow related events 

¶ Fire event detection 

¶ Smoke event detection 

¶ Gas leakage event detection 

¶ Earthquake event detection 

¶ Explosion (gas) and deflagration event detection 

¶ Liquid leakage event detection 

¶ Flood Event detection 

¶ Shooting Event detection 
 
In the following sections a brief description about the technologies used to identify the above 
events are presented. 
 

6.3.1 Vehicle and traffic flow related events

The evolution of detector equipment has kept pace with the increasing sophistication and 
capabilities of actuated controllers. While some of the early types of detection (e.g., sonic, radar, 
pressure pads) are still in place or considered for special applications, most new installations use 
either inductive loop detectors, magnetic detectors, or magnetometers. 
 
Inductive Loop Detectors 
Loop detectors are by far the most commonly used today and are the standard form of detection in 
many agencies. Essentially, this detector installation consists of a loop which may be one or more 
turns of wire in a saw-cut slot in the street surface in the exact area where vehicles are to be 
detected. The ends of this loop are connected by cable to an electronic amplifier usually located in 
the controller. A vehicle passing over, or resting in the loop, will unbalance a tuned circuit which is 
sensed by the amplifier. The loop detector has the ability to detect either presence or passage 
(pulse). 
 
Magnetic Detectors 
There are three types of magnetic detectors: the standard magnetic detector, a directional 
magnetic detector, and the magnetometer. All three types consist of two components, an in-road 
sensor, and an amplifier unit. They operate on the basis of a change in the lines of flux from the 
earth's magnetic field. The directional and non-directional magnetic detectors utilize a coil of wire 
with a highly permeable core placed beneath the surface of the roadway. When a vehicle comes 
near or passes over the coil, the constant lines of flux passing through the coil are deflected 
causing a voltage to be developed in the coil. A high-gain amplifier causes the voltage to operate a 
relay and transmit to the controller the message that a vehicle has been detected. For these 
detectors to sense a change in the magnetic field, the vehicle must be in motion. Vehicles 
travelling less than 5 mph are generally not detected. Consequently, these magnetic detectors can 
provide the equivalent of passage or motion data, but not occupancy or presence data. 
  
The magnetometer is a special type of magnetic detector designed to detect the presence of a 
vehicle by measuring the focusing effect of the earth's magnetic field which results when ferrous 
metal (e.g., the vehicle) is in the vicinity of the detector. The in-road sensor is the size and shape of 
a small can and is installed in a vertical position in a hole drilled down through the pavement 
surface. The lead-in is placed in a saw-cut leading to the curb or cabinet area. The amplifier is 
similar in size and shape to a loop detector amplifier and is usually mounted in the controller 
cabinet. 
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Other Types of Vehicle Detectors 
Earlier detectors included pressure pads, radar, and sonic detectors. While these units are still 
available, their use is limited.  
 
The pressure detector was widely used for many years, but today is virtually never installed for 
normal application. This detector requires a metal frame installed in the pavement to support and 
hold in place a pressure plate. The detector is activated by the weight of a vehicle causing a 
closure of contact plates sealed in the rubber pressure plate which sends a signal to the controller. 
It can only provide passage data, is expensive to install, and must usually be replaced when the 
roadway is resurfaced. 
  
Radar detectors operate on the Doppler effect. Microwaves are beamed toward the roadway by a 
transmitter. A vehicle passing through this beam reflects the microwaves back to the antenna at a 
different frequency. The detector senses the change in frequency denoting the motion of a vehicle. 
These units are becoming less common as they can only detect passage, may require a radio 
station license, and are relatively complex to maintain. 
 
Another type of microwave radar detector transmits a sawtooth waveform, also called a Frequency 
Modulated Continuous Wave (FMCW), that varies the transmitted frequency continuously with 
time. It permits stationary vehicles to be detected by measuring the range from the detector to the 
vehicle and also calculates vehicle speed by measuring the time it takes for the vehicle to travel 
between two internal markers (range bins) that represent known distances from the radar. Vehicle 
speed is then simply calculated as the distance between the two range bins divided by the time it 
takes the vehicle to travel that distance. Since this detector can sense stopped vehicles, it is 
sometimes referred to as a true-presence microwave radar.  
 
The sonic detector also uses the Doppler principle. It transmits pulses of ultrasonic energy toward 
the roadway through a transducer. A vehicle passing through this area reflects the energy at a 
different frequency back to the transducer which senses the change and converts it to electrical 
energy. The transducer then relays this energy to a transceiver which sends an impulse to the 
controller to denote the presence or passage of a vehicle. Although these units have the capability 
of detecting both presence and passage, they are relatively expensive to purchase and install, 
sensitive to environmental conditions, and somewhat inaccurate in congested situations. These 
detectors are of special value, however, when it is not possible or practical to install loops, 
magnetic, or magnetometer detectors (e.g., on bridges or approaches with poor base materials). 
 
Passive Acoustic Detectors: Vehicular traffic produces acoustic energy or audible sound from a 
variety of sources within the vehicle and from the interaction of the vehicleôs tires with the road 
surface. Arrays of acoustic microphones are used to pick-up these sounds from a focused area 
within a lane on a roadway. When a vehicle passes through the detection zone, the signal-
processing algorithm detects an increase in sound energy and a vehicle presence signal is 
generated. When the vehicle leaves the detection zone, the sound energy decreases below the 
detection threshold and the vehicle presence signal is terminated.  
 
The high-intensity light detector is a special purpose detector system used for priority control for 
emergency and transit vehicles. It utilizes a high-intensity light emitted at a specific frequency from 
a transmitter mounted on the vehicle and a detector mounted on or near the traffic signal. When 
the light from an emergency or priority vehicle is detected, the detector relays a signal to a phase 
selector connected to the controller. The phase selector checks the status of the controller and 
either extends the green interval of the priority vehicle, or terminates the green on the street(s) 
opposing the priority vehicle; thus, transferring the green to the direction of travel of the priority 
vehicle. 
 
Passive infrared (IR) detectors can supply vehicle passage and presence data, but not speed. 
They use an energy sensitive photon detector located at the optical focal plane to measure the 
infrared energy emitted by objects in the detectorôs field of view. Passive detectors do not transmit 
energy of their own. When a vehicle enters the detection zone, it produces a change in the energy 
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normally measured from the road surface in the absence of a vehicle. The change in energy is 
proportional to the absolute temperature of the vehicle and the emissivity of the vehicleôs metal 
surface (emissivity is equal to the ratio of the energy actually emitted by a material to the energy 
emitted by a perfect radiator of energy at the same temperature). The difference in energy that 
reaches the detector is reduced when there is water vapor, rain, snow, or fog in the atmosphere.  
 
Active infrared detectors function similarly to microwave radar detectors. The most prevalent 
types use a laser diode to transmit energy in the near infrared spectrum (approximately 0.9 
micrometer wavelength), a portion of which is reflected back into the receiver of the detector from a 
vehicle in its field of view. Laser radars can supply vehicle passage, presence, and speed 
information. Speed is measured by noting the time it takes a vehicle to cross two infrared beams 
that are scanned across the road surface a known distance apart. Some laser radar models also 
have the ability to classify vehicles by measuring and identifying their profiles. Other types of active 
infrared detectors use light emitting diodes (LEDs) as the signal source.  
 
Video image processors (VIPs) identify vehicles and their associated traffic flow parameters by 
analysing imagery supplied by video cameras. Using personal computer-type architectures, the 
images are digitized and then passed through a series of algorithms that identify changes in the 
image background, that is changes in the quiescent contrast level between the pixels that make up 
the image. Information about vehicle passage, presence, speed, length, and lane change 
movement can be supplied, depending upon the type of image processing technique used. Some 
VIPs insert vehicle detection zones into the field of view and detect changes in pixel contrast in 
these areas caused by vehicle passage; others track vehicles through the entire field of view by 
identifying and following the path produced by the changes in pixel contrast. Artefacts such light 
reflected from wet pavement and shadows have historically affected the performance of VIPs. 
Since the VIP processes an image that can encompass several lanes or images from multiple 
cameras, it is often a cost-effective approach for monitoring traffic flow in multiple lanes and in 
multiple zones within a lane.  
 

6.3.2 Fire event detection

Most commercially available fire detectors are based on the measurement of a physical property 
resulting from a fire. For example:  

¶ ion chambers and optical detectors both measure the number density of particles in 
smoke,  

¶ thermal detectors measure the temperature increase resulting from a fire, and  

¶ infra-red detectors measure emitted radiation.  
However, certain fire types--particularly slow burning or smouldering fires generate only a small 
amount of particulates and these types of fires are therefore generally difficult to detect using 
conventional fire detectors. 
 
The vast majority of fires involve the combustion of organic materials, and as such, certain of the 
gaseous combustion products can be reliably predicted. These gases are the combustion products 
from hydrocarbon materials and include carbon monoxide, carbon dioxide, hydrogen, and water. 
Smouldering fires produce large quantities of carbon monoxide, hydrogen and partially oxidised 
hydrocarbons, whereas open (flaming) fires produce large amounts of carbon dioxide. 
 
Notes about carbon monoxide (CO) measurements 
Carbon monoxide (CO) is normally only present in air in very low concentrations, and as such any 
increase in concentration is significant. However, carbon monoxide is produced by slow burning 
controlled fires such as cigarettes, dust on heating apparatus, as well as by internal combustion 
engines , and so this gas must be considered as a source of false alarms. Pollution data indicate 
that levels of 5-10 ppm is common in large cities during certain weather conditions (i.e. 
temperature inversions). Consequently the alarm level for any carbon monoxide fire sensor would 
need to be judged very carefully in order to avoid 'false alarms' due to carbon monoxide being 
produced through controlled combustion sources. It must also be remembered, however, that 
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carbon monoxide is also a poison, and a false fire alarm due to high carbon monoxide from 
controlled combustion sources would be a warning against potential poisoning. 
 
Notes about Oxygen (O2) measurements 
The change in the oxygen concentration, although potentially useful, has to be treated with greater 
care. Most gas sensors actually measure the partial pressure of a particular gas, and as such, the 
output varies with the absolute atmospheric pressure. The oxygen sensors would be used to 
measure the change in concentration, and as such, any variation in atmospheric pressure would 
cause a variation in the sensor output. Normal atmospheric pressure can vary by up to 6% 
whereas the greatest variation seen in test fires is only 0-9%. This means that normal variations in 
atmospheric pressure are significantly greater than the variations in oxygen partial pressure seen 
during the test fires. A simple sensor measuring the oxygen concentration would therefore be 
unworkable. The measurement of the rate of change of oxygen concentration could provide a 
workable fire sensor. 
 

6.3.3 Smoke event detection

Smoke detection based on video processing of video images promises fast detection and can 
complement more traditional techniques, such as temperature sensing. The three main 
techniques for smoke detection using video processing are: 

¶ histogram based techniques that calculate the histogram of an acquired image and then 
use the information in it to detect the presence of smoke/fire, 

¶ temporal based techniques that use the differences between frames to generate growth 
patterns that could be smoke/fire objects and 

¶ rule based techniques that use domain specific information coded as rules, to infer the 
presence of smoke in a sequence of images 

 
In road tunnels, which are of great interest in SAVE ME, some difficulties exist. Moving objects 
(vehicles) which may stand for a while (traffic jam) can fill most of the image, making definitions of 
stable references difficult. Also car lights may induce dramatic changes in lightning conditions, 
especially with on-coming traffic, and near the openings of the tunnel water spray from cars 
passing by may make detection even more difficult. 
A smoke detector may also utilize an ultrasonic airflow sensor.  
 

6.3.4 Gas leakage event detection

The Lower Explosive Limit (LEL) is the lowest amount of gas that will cause an explosion. Gas 
detectors vary in the level of gas that will set off an alarm (for example, 15% of the LEL, 20% of the 
LEL, etc.). Detectors that sense lower levels of gas will warn you more quickly of the presence of 
gas than detectors that sense higher levels. 
 
Two are the most popular and reliable combustible gas sensing technologies: catalytic detectors 
and infrared detectors. Both technologies reliably detect gas at or below the lower explosive limit 
(0-100% LEL). 
 
Catalytic bead (or electrocatalytic) detectors are single-point detectors for combustible gas 
detection. Based upon the simple principle that as combustible gas oxidises it produces heat and 
the sensor converts the temperature change via a standard Wheatstone Bridge-type temperature 
transducer to a sensor signal. The sensor components consist of a pair of platinum heating coils 
embedded in a catalyst. Since the reactants are all gaseous, the reaction takes place on the 
surface of this element with the combustible gases reacting exothermically with oxygen in the air to 
raise its temperature. This results in a change of resistance within the embedded coil, which is 
linearly proportional to gas concentration. 
Advantages of catalytic detectors 

¶ Robust 

¶ Simple to operate 

¶ Easy to install, calibrate and use 

¶ Long lived with a low life-cycle cost 
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¶ Proven technology with exceptional reliability and predictability 

¶ Immensely flexible with application 

¶ Easily calibrated individually to gases such as hydrogen which cannot be detected using 
infrared absorption 

Disadvantages 

¶ Catalysts can become poisoned or inactive due to contamination. 

¶ The only means of identifying detector sensitivity loss due to catalytic poisons is by 
checking with the appropriate gas on a routine basis and 

¶ recalibrating as required. 

¶ When a sensor is located in an area known to contain potential poisons, it should be 
calibrated at regular intervals and the results should be logged. The interval between 
calibrations should be recommended by the manufacturer and then verified in the field. 

¶ Requires oxygen for detection. 

¶ Prolonged exposure to high concentrations of combustible gas may degrade sensor 
performance. 

 
Gas sensing by infrared detection method is based upon the absorption of infrared radiation at 
specific wavelengths as it passes through a volume of gas. Infrared detection technology 
incorporates a light source and a light detector that measures the intensity of two different 
wavelengths, one at the absorption wavelength and one outside the absorption wavelength. If a 
gas intervenes between the source and the detector, the level of radiation falling on the detector is 
reduced and can be continuously monitored. Gas concentration is determined by comparing the 
relative values between the two wavelengths. Infrared gas detection is based upon the ability of 
some gases to absorb infrared radiation. It is generally understood that almost all hydrocarbons 
absorb infrared at approximately 3.4 micrometers and at this region H2O and CO2 are relatively 
transparent. It follows, therefore, that a dedicated spectrometer operating at this wavelength could 
be used to detect combustible hydrocarbons in the air. In infrared point detectors, there is a fixed 
path length between the infrared source and the infrared detector. The path length is typically short 
(a few inches) and the gas concentration is assumed uniform across the path. With a fixed path 
length, the measurement of infrared beam absorption by the gas being measured can be 
expressed directly (% LEL in this case). Thus, a point infrared detector is capable of giving a true 
measurement of gas concentration at the point of detection. Open path infrared detectors, as 
opposed to point detectors, expand the gas sampling path from a few inches up to 100 meters to 
monitor large facilities for gas clouds. 
 
Advantages of infrared gas detectors 

¶ Immunity to contamination and poisoning 

¶ Fail-to-safe operation 

¶ No routine calibration 

¶ Ability to operate in the absence of oxygen or in enriched oxygen 

¶ Ability to operate in continuous presence of gas 

¶  
Disadvantages 

¶ The initial higher cost per point. infrared detectors in the past have been more expensive 
than catalytic detectors at initial purchase, but they are rapidly coming down in price to cost 
parity with catalytic detectors. 

¶ Higher spare parts cost. 

¶ The gas to be measured must be infrared active, such as a hydrocarbon. 

¶ Gases that do not absorb infrared energy (such as hydrogen) are not detectable. 

¶ High humidity, dusty and/or corrosive field environments can increase infrared detector 
maintenance costs. 

¶ Routine calibration to a different gas is not practical. 

¶ A relatively large volume of gas is required for response testing. 

¶ Ambient temperature for detector use is limited to 70°C. 

¶ Does not perform well for multiple gas applications. 

¶ Cannot replace the infrared source in the field - must be returned to factory for repair. 
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6.3.5 Earthquake event detection

Besides accelerometers, other types of sensors used for earthquake detection are acoustic 
sensors like geophone and hydrophone (for underwater detection). All these sensors can be 
used to detect and measure ground or structural motion as a result of an earthquake. 
 
A geophone is a small, cheap instrument for measuring ground motion. There are many different 
varieties for different applications. They are designed for earthquakes, machine vibrations, oil 
exploration, mining, etc. Most of the models have a coil hanging from a spring in the center of 
some magnets. When the case is moved up and down the mass tends to stay put (because of 
inertia) and induces small currents into the coil as it moves through the magnetic field. It measures 
velocity of motion. The current is used to move a pen over paper or gets recorded into a computer 
for analysis. 
 

6.3.6 Explosion (gas) and deflagration event detection

Description of gas explosion and deflagration 
An explosion is the sudden generation and expansion of gases associated with an increase in 
temperature and an increase in pressure capable of causing structural damage. If there is only a 
negligible increase in pressure then the combustion phenomena is termed a flash-fire. Gas 
explosions are generally defined as either confined or unconfined. An explosion in a process 
vessel or building would be termed as confined. If the explosion is fully confined - i.e. if there is no 
venting and there is no heat loss, then the over-pressure will be high, up to about eight times 
higher than the starting pressure. The pressure increase is determined mainly by the ratio of the 
temperatures of the burnt and unburnt gases. Explosions in confined but uncongested regions are 
generally characterised by low initial turbulence levels and hence low flame speeds. If the region 
contains obstacles, the turbulence level in the flow will increase as the fluid flows past the objects, 
resulting in flame acceleration. If the confining chamber is vented, as is usually the case, then the 
rate of pressure rise and the vent area become factors that will influence the peak pressure. The 
rate of pressure rise is linked to the flame speed, which in turn is a function of the turbulence 
present in the gas. The over-pressure generated by an unconfined explosion is a function of the 
flame speed, which in turn is linked to the level of turbulence in the medium through which the 
flame progresses. As the flame accelerates the pressure waves generated by the flame front begin 
to coalesce into a shock front of increasing strength. If the explosion occurs in a medium of low 
initial turbulence, is fully unconfined, and there are no obstacles present then the generated over-
pressure is very low. If obstacles are present then expansion-generated flow, created by the 
combustion, of the unburnt gas passing through the obstacles will generate turbulence. This will 
increase the burning velocity by increasing the flame area and enhancing the processes of 
molecular diffusion and conduction, and this will in turn increase the expansion flow which will 
further enhance the turbulence. This cycle, so called Schelkchkin mechanism, continues 
generating higher burning velocities and increasing over-pressures.  
 
Deflagrations propagate at subsonic velocities. The rate of deflagration is controlled by diffusion of 
heat and reactive species from the reaction zone (flame front) to the unburnt material. In practice 
the velocity depends on the degree of confinement and the size and shape of the flammable 
mixture. Typical deflagration speeds range from a few m/s in an unconfined cloud to several 
hundreds of m/s in a pipe or other volume containing repeated obstacles.  
 
A detonation travels at supersonic speeds. Typical velocities are of the order of 1,850 m/s for 
fuel/air mixtures and 3,000 m/s for fuel/oxygen mixtures. These velocities may be higher where 
hydrogen is the fuel. 
 
 Deflagration characteristics: 

¶ Subsonic, typically 1 m/s and 7 to 10 bar starting at ambient pressure 

Detonation characteristics: 

¶ Supersonic 

¶ High pressure shock front ahead of the reaction zone (i.e. flame) 
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¶ Adiabatic compression ï gas auto-ignites 

¶ Average pressure 15 to 19 bar (lean), 25 to 30 bar (stoichiometric) 

¶ Typical peak pressure up to 50 bar (but see later) 

¶ Typical velocity 1,500 to 3,500 m/s(Mach 4 to 8) 

¶ Flame temperature 1,600 K (lean) to 2,300 K (stoichiometric) 
 

6.3.7 Liquid leakage event detection

A technique for detecting leakage of liquids such as isopropyl alcohol, oil, water etc. is based in 
monitoring the impedance between adhesive (film type) sensing bands. A typical length for the 
sensing band is 10 m. It is however difficult to detect many kind of chemicals. 
 

6.3.8 Flood Event detection

Water/Flood detectors are remote sensors that are typically placed in floors and basements. Flood 
detectors may use wireless technology to communicate to a receiver or with other security devices 
(such as centralized alarm systems). More advanced flood detectors include temperature sensing 
to identify possible freeze conditions. Some sensors that detect flood are triggered by a moisture 
bridge across the sensor contacts. They usually detect conductive non-flammable liquids (like 
water).   
 
 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 95 

6.3.9 Shooting Event detection 

 
Some techniques, mostly used in military ï like expensive applications, are the following: 

¶ Sensors, detect both supersonic shock waves and sound waves from the muzzle 
blast to identify the location from which a shot is fired.  

¶ infrared sensor fidelity and super high-speed data analysis. 

¶ an acoustic localizer and classifier, a thermal imager etc. 
 

6.4 Gathered data for sensors, systems, algorithms 
and guidelines 

The previous sections of this document were based on the study of sensors, systems and 
algorithms. In addition, several guidelines/policies have been reviewed. The relevant findings 
are listed in Annex 3. This list has been populated by the contribution of project partners. 
These sensors and systems have not been selected as parts of the project implementation, 
but they are given as a starting point for the selection process. All the data is reported based 
on four templates that were designed specifically for this data gathering task and are listed 
below:  
 

- Sensors & detectors template 
- Systems template  
- Algorithms & models template  
- Policies, standards & guidelines template  

 
These templates can be found in Annex 3.  
The following table summarizes the findings. The numbers in bold in this table, represent 
distinct examples of devices-systems-algorithms-policies/guidelines. Some of them, are able 
to cover more than one sub-category of interest. 
 

Table 20:List of sensors, systems, algorithms and policies/guidelines 

SENSORS 25 

Person presence 4 

Person counting (through gates) 2 

Temperature & Humidity Sensor 4 

Light Sensor 3 

Leakage Detector  1 

Glass Break Detector 2 

Gas Detectors System 4 

Motion Detector 4 

Smoke Detector 2 

Flood sensor 3 

Earthquake Sensor 4 

Pressure Blast Sensor (for explosion detection 2 

Fire Detector 1 

SYSTEMS 16 

Communication 8 

Rescue & crisis management 6 
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Emergency support system 7 

Monitoring 3 

Simulation and modelling 3 

ALGORITHMS 6 

Crowd flow 2 

Pedestrian modelling 2 

Human behavior under stress 2 

Route planning 1 

GUIDELINES/POLICIES 4 

 
The items in this list are selected as representatives for the technology that they use. Tenths, 
hundreds or even thousands (in some cases) of distinct devices or systems may exist 
worldwide. The list contains both suitable and not suitable items for the SAVE ME project. 
The suitability and justification of each finding for SAVE ME is indicated in Annex 3.  
 
The list of sensors in Annex 3 contains a variety of products, ranging from very simple and 
cheap sensing elements, to very sophisticated and expensive devices. Indicative price 
ranges are summarized in the following table. Prices for some sensors were unavailable or 
unable to be found. The price ranges below derived from a wide market search and not only 
from the list in Annex 3.  

Table 21: Prices range of sensors  

Sensor Type Price Range 

Person presence 15 ï 150 $ 

Temperature & Humidity Sensor 3-100 $ 

Light Sensor 1-100 $ 

Leakage Detector  300 - $ 

Glass Break Detector 30-50 $ 

Gas Detectors System 35-1500 $ 

Motion Detector 15-1000 $ 

Smoke Detector 10-50 $ 

Flood sensor 15-300 $ 

Earthquake Sensor 800-1400 $ 

 

The systems in Annex 3 cover the areas of telecommunications and emergency and crisis 
management support. For the telecommunications aspect emphasis was given in systems 
that can realize wireless sensor networks, which is a major part of SAVE ME project. Since 
project's main objective is the development of a rescue and crisis management system, 
corresponding systems found, may be used as reference. Annex 4, presents some relevant 
algorithms and models that can be also used as a reference for the models to be adapted by 
SAVE ME. Finally, Annex 5 gives information on existing policies and or guidelines found in 
relation to rescuing measures and techniques in transportation-related disasters and beyond. 
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6.5 Conclusions 
From the above chapters it is obvious that a great supply of sensors and systems exists in 
the market today. A lot of them can be used in the project implementation, but their 
heterogeneity is apparent and is mainly concentrated in the communication protocols and 
their underlying hardware interfaces. SAVE ME project has increased demands from sensor 
devices and communication systems: a relatively large variety of phenomena and events 
have to be detected and conveyed inside an unusual and in some cases hostile environment. 
 
Not all events in SAVE ME can be directly assigned to distinct sensor transducers or devices 
provided from the market, which means that for some cases there is no ñout of the shelfò 
solution. For this kind of events custom solutions have to be developed and implemented (for 
example explosion detectors). In general the sensors range in the SAVE ME project begins 
from simple and cheap devices like fire or smoke detectors, to expensive and complicated 
devices like earthquake sensors or leakage detectors, or extremely hard to implement like 
shooting detectors. 
 
SAVE ME sensors system architecture is based on the deployment of one or more wireless 
sensor networks in the observation field. Sensor transducers will be connected to the 
wireless nodes and their information will be transmitted via the wireless network. Interfacing 
sensor transducers from different manufacturers to a device board in general requires 
firmware development and in some cases hardware development may be required also. 
When possible, sensors with similar interfaces should be chosen in order to minimize 
integration complexity. Bus type interfaces are preferable compared with point to point type 
of interfaces, because multiple transducers can be connected to a single interface. For 
example four sensors with RS232/UART interfaces require four distinct RS232/UART ports 
to be available at the wireless node board. This is not very convenient because wireless 
nodes use small-medium microcontrollers where only few interfaces are available. Instead, 
interfaces like SPI, I2C, 1-wire, CANBUS are more suitable for SAVE ME project. Sensor 
transducers with direct analogue output can also be used in cases where digital sensors are 
not available or they are expensive. Analogue interfacing in general requires additional 
hardware development in cases where output voltage range is not suitable and/or 
transducer's output impedance is very high. 
 
The wireless sensor network that will be deployed at the observation area should be carefully 
considered and designed. A number of WSNs platforms are available in the market today 
that seems suitable for the SAVE ME project. Products based on standards with high market 
penetration are highly recommended (IEEE 802.15.4, ZigBee). Research and development 
of new custom protocols requires great effort and a lot of resources and can be considered 
as out of the project's objective. Also, wireless nodes equipped only with integrated antennas 
(pcb or ceramic chip antennas) should be avoided and nodes with external antenna 
connectors (SMA, RP-SMA, MCX, MMCX,...) should be preferred. Besides the poor 
performance of integrated antennas the main reason is that the commercial WSN nodes are 
offered as printed circuit boards without housings. Since SAVEME deals with hostile 
environments, metallic enclosures that are rigid and reliable under hard conditions will be 
selected. These metal enclosures will degrade the integrated antenna performance 
significantly. 
 
In the table below, a list of technologies used to detect events that are of interest in SAVE 
ME is presented, together with examples of actual market products. 
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Table 22: Sensor technologies for SAVE ME related events detection and examples of market 
sensors 

Detected Event Relevant 
UC(s) 

Sensor Technologies Example 
Sensor 

Remarks 

Fire 3.3.1.3 Thermometer, 
Infrared/Ultraviolet 

FL3110 
 

 

Smoke 3.3.1.4 Visibility, luminance VESDA 
VLP 

 

Shot 3.3.1.5 Microphones and UV 
imaging 

Not 
Available 

 

Explosion (Gas-
Solid) 

3.3.1.6, 
3.3.1.7 

Pressure blast 137A21 
 

There is no ready made 
explosion detection 
sensor. It will be 
developed based on 
pressure measurements 

Leakage (liquid) 3.3.1.8 Impedance measuring K7L-AT50 The sensing bands have 
limited maximum length, 
so the area of coverage 
is pretty small 

Leakage (Gas) 3.3.1.9 Catalytic, infrared 
detectors 

TGS 2610 It may be incoorporated 
in a custom ï build 
sensing device 

Earthquake 3.3.1.10 Accelerometers, 
geophones 

731A 
seismic 
accelero-
meter 

The effect of vehicle 
(trucks etc) vibration, may  
compromise quality 
measurements 

Flood 3.3.1.11 Moisture bridge 2600 
Water 
Sensor 

It only detects conductive 
non-flammable liquids 
like water. 

Person 
Movement 

3.3.1.12 Video image processing, 
Passive IR, microwave  

DT900  

Person Counting 
(though a gate) 

3.3.2.2 Active infrared, video 
Image processing 

DS-10 It can also be used to find 
the direction of passage 

Person Counting 
(in a limited 
closed space) 

3.3.2.3 Video image processing   

Person 
Detection under 
ruins 

3.3.2.4 Sound, cameras (as 
memory for rescue team) 

  

Person 
Localization in 
limited closed 
space 

3.3.2.5, 
3.4.1, 
3.4.2 

RSSI, ToA, AoA, TDoA   

Vehicle Counting 3.3.3.1 Magnetic magnetometer, 
inductive loop, sonic, true 
presence microwave, 
passive IR, active IR 

  

Vehicle stop or 3.3.1.1 Magnetometer, inductive   
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Detected Event Relevant 
UC(s) 

Sensor Technologies Example 
Sensor 

Remarks 

speed reduction loop, sonic, true presence 
microwave, passive IR, 
active IR 

Vehicle accident 3.3.1.2 Video Imaging 
Processing 
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7 Use cases and application scenarios  

 
What is meant by the term óuse caseô? Four different definitions are presented below, that 
help understanding the need of developing the Use Cases, as a requirements-gathering tool, 
prior to the development of any tool or system.  
 
¶ Use Cases can be defined as what happens when actors interact with the system. By 

recording all the ways the system is used (use cases) we accumulate the 
requirements of the system. Therefore, a Use Case is a collection of possible 
sequences of interactions (scenarios) between the system under discussion and its 
users (or actors), relating to a particular goal [1]. 

 
¶ A Use Case is a description of a systemôs behaviour, written from the point of view of 

a user who has told the system to do something particular. A Use Case captures the 
visible sequence of events that a system goes through in response to a single 
stimulus. This means also that Use Cases only describe those things that a user can 
see, not the hidden mechanisms of the system [Martin R.C., 2002]. 

 
¶ A Use Case, as a description of an actorôs interaction with the system-to-be, is both a 
description of the systemôs user interface and an indirect description of some function 
that the system will provide. A set of Use Cases is a description of the system to be 
designed, the thing to be built, the solution to the problem [Ferg, 2003]. 

 
¶ A Use Case is a generalization of several scenarios. A Use Case represents a 

complete flow of events [3]. 
 
When specifying Use Cases, an important thing to know is that it is not a methodology. In 
fact, it is a powerful description to preview and analyze the functionality of a system. It is 
essential to capture the interaction between the user and the system being developed. Also, 
Use Cases can be an effective tool, if they are developed in a disciplined (systematic) and 
coherent manner, as part of a methodology that first creates a well defined domain-model. 
Thus, Use Cases can be useful when used in the right way. 
 
Use Cases are not object-oriented, they are a broadly applicable requirements analysis tool 
that can be applied to non-object-oriented projects, which increases their usefulness as a 
requirements method [Larman C., 2000]; they resemble functional decomposition and show 
aspects of behaviour.  
 
Another aspect to consider is that Use Cases can be used during many stages of a system 
development, being associated with different objectives. When used at the analysis stage, 
can prevent the occurrence of errors at later stages of the development cycle, which might 
be costly to resolve. At this initial phase of SAVE ME development, Use Cases will satisfy the 
objective of capturing the system requirements. 
 
According to Ferg [2003], a Use Case, as a description of an actorôs interaction with the 
system to be designed, is both a description of the systemôs user interface and an indirect 
description of some function that the system will provide. Thus, the use case is a powerful 
description to preview and analyze the functionality of a system and its human-computer 
interaction characteristics, to satisfy the user needs. There is a narrow area where the real 
world interacts directly with the system and this is exactly the use cases area. 
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Figure 34: Schematic representation of Use cases position as an interaction between the real 
world with a computer-based system [Ferg, 2003].  

Use Cases are generated using a goal-oriented methodology: examining all the actorôs goals 
that the system satisfies yields the functional requirements.  
 
Finally, Use Cases are goals that are made up of scenarios. Scenarios do not just refer to 
what the system can do, but also refer to those interactions that the system must be able to 
identify as invalid (e.g. error conditions and exceptions). Scenarios consist of a sequence of 
steps to achieve the goal, which define the interaction level between user-system; each step 
in a scenario is a sub goal of the use case. Each sub-goal represents an autonomous action 
that is at the lowest level desired by our use case decomposition. This hierarchical 
relationship is needed to properly model the requirements of a system being developed. In 
addition, it helps avoiding the explosion of scenarios that would occur if we were to try to 
simply list all possible ways of interacting with the system. 
 

7.1 Use Cases prioritization 

In order to distinguish Use Cases in terms of value or primacy for SAVE ME stakeholders 
(travellers, rescuers or other interested entities) as well as in terms of importance for system 
operation, 3 categories of UCs prioritization are set: 

- Essential  
- Secondary  
- Supportive  

 
Therefore, each Use Case description encloses a level of prioritization. The óessentialô UCs 
are the ones that will be developed and ested in the pilots of WP8, while the ósecondaryô and 
ósupportiveô ones will be tested only if the specific UC is not covered/tested through another 
UC, as well as according to the feasibility and interest of each of the two pilot sites. The 
justification of assigning a specific priority level to the UCs is provided in the use cases 
analytic descriptions in section 7.4 below. 
 

7.2 Methodology 

This section presents the methodology followed for the extraction of the Use Cases and 
implementation scenarios. The work started with the identification of the target groups and 
the environment that are of interest in SAVE ME. Face-to-face interviews were realised in 
various countries, both with stakeholders and vulnerable travellers, in order to find their 
specific needs. Also, bibliographical reviews provided insight to the end-users needs. Next, a 
technological benchmarking took place on existing systems, equipments, sensors, algorithms 
and policies worldwide, which led to the identification of relevant gaps. The initially defined 
UCs by the Consortium were then linked to the specific end user profiles and interviews 
results, to assess the level they satisfy the users expectations. The partners that lead the 
development of a specific module/system (as part of the SAVE ME applications) specified 
the appropriate UCs relevant to their module/system, after reviewing the benchmarking and 
the interviews results. 
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A specific template was developed for a coherent and formal description of the Use cases, 
which allows a thorough description of the actors, scenarios, services and their success 
parameters, restrictions, quality indicators, accessibility attributes and many more related 
parameters.  
 
The UCs are mainly based on the innovative developments that are to be carried out in 
SAVE ME, regarding: 
 

- Crowd simulation 
- Emergency detection  
- Localisation 
- Telecommunication 
- Decision support system 
- Operator support 
- Individual guidance to travelers 
- Collective herding guidance 
- Guidance to rescue units 
- Infrastructure operator training 
- Emergency team training 
- General public training 

 
Thus, the UC falling in each one of the above categories, are related to one of their modules.  
Each UC is fully complemented by a relevant UML scheme, to support the development 
team in realising it.  

7.3 Use cases list 

The proposed main UCs categories (12 in total) and sub-categories are listed below. The 
total number of SAVE ME UCs is 62.  
 

1. System administration 

1.1 User profile creation (for personalization of service) 
1.2 Registration and login (for infrastructure operator and for rescue team member) 
1.3 Unregistration and logout (as above) 
1.4 Monitoring of system operation and maintenance 
1.5 Adding/deleting sensors and functions 

 

2. Crowd simulation  

2.1 Real-time data fusion to the simulation  

2.2 Behavioural habits of vulnerable users in catastrophes (different UCs for different 
user groups, e.g. children, elderly, etc.)  

2.3 Effect of DSS info and guidance to the crowd movements 

 

3. Emergency detection  

3.1 Emergency event detection (different UC for different types of disasters: fire, 
earthquake, etc.) 

3.2 Person detection  

3.3 Vehicle detection  

 

4. Localisation  

4.1 Vehicles and people localization in a tunnel/underground station, terminal or hub   
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4.2 People localisation in a vehicle  

 

5. Decision support system   

5.1 Routing for optimal evacuation on a group-wise manner  

5.2 Personalized routing for trapped travelers  

5.3 Personalized routing for rescue teams  

5.4 Automatic reconfiguration of network in case of communication network loss  

 

6. Operator support  

6.1 Info on the type of incident (different UCs for 3 different modes: informative, 
cautionary, alerting)  

6.2 Info on the affected area  

6.3 Next steps and imminent actions  

6.4 Communication with the service centre in case of disaster  

6.5 Communication with the emergency teams  

6.6 Communication with third parties  

6.7 Manage and store real-time info, through communication with DSS  

 

7. Individual guidance to travelers  

7.1 Communication with the crowd in case of disaster, through mobile phones  

7.2 Personalised information on the emergency  

7.3 Personal evacuation guidance (according to needs and preferences)  

 

8. Collective herding guidance  

8.1 Communication with the crowd in case of disaster with the collective herding 
system  

8.2 Emergency notification to non-involved  users  

8.3 Evacuation guidance   

 

9. Guidance to rescue units  

9.1 Communication with and among the rescue team in case of disaster 

9.2 Compass function to guide the rescue team to the disaster area 

9.3 Localisation function for the rescue team 

9.4 Priority guidance to individual travellers trapped in the area 

9.5 Send Alert to Emergency Centre 

 

10. Infrastructure operator training  

10.1 SAVE ME system installation simulation training through VR platform 

10.2 Realistic emergency simulation training through VR platform  

10.3 Location-based announcement displays training through VR platform   

10.4 PDA use training through VR platform  

10.5 Communication and co-ordination training through VR platform (between infr. 
operators and other key players)  

 

11. Emergency team training  
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11.1 Use of the supporting and alerting devices through VR platform  

11.2 Communication and co-ordination training through VR platform (between 
emergency team and other key players)  

 

12. General public training  

12.1 Training on the use of SAVE ME application on the mobile phone 

12.2 Explanation on the guidance messages  

12.3 Personalised training  

12.4 System limitations  

 

7.4 UCs descriptions 

The detailed description of each UC, along with the aim, the involved users, the scenarios, 
the prioritization level, system output, possible restrictions, success parameters and technical 
information (in terms of communication network, etc.) follow below. At the end of each UC 
description, the relevant UML representative diagram is included. 

1. System administration 

1.1 User profile creation (for personalization of 

service) 

GENERIC DESCRIPTION 

1. UC aim 
Creation and management of the userôs (travellerôs) profile by 
the user him/herself. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
ÇInfrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly associations) 
Ç Other: ééééééééééééééééééééé.. é 

4. Type of emergency 

Çfire  
Çearthquake 
Çterrorist attack 
Çflood  
Ç other: ééééééééééééééééééééé..  



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 105 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
VTunnel 
 
B. Other application areas: 
Ç Bus 
ÇBus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
ÇBridge 
Ç Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs Use case 1.2  

7. Relevant SAVE ME WP  

8. Services involved 

 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

V Other: user profile 
management   

· Successful editing/ 
updating of the user 
profile, by the user 
him/herself 

 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection and 
on assigning the 
priority level above 

This UC is the basis for the appropriate provision of the 
information/warning to the travelers, as the user profile 
determines the type of message output. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

<step 1> The user wants to view and manage profile settings. 

<step 2> The system displays the profile parameter settings 
(i.e. age, disability type, etc.).  

<step 3> The user adds, modifies or deletes values.  
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<step 4> He/she may or may not save changes.  

12. System output 

The system displays the profile configuration to the user. The 
user can check, edit or delete data or add new data. The user 
can also forward the settings to another device; also, 
automatic update of specific parameters (e.g. age). 

13. Devices & restrictions 
Mobile phone 
 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): anytime 
Ç open or close terrain: ééééééééééééééé.. 
Ç number of levels: ééééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Ç number of exits: éééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

No environmental restrictions 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

VYes:  
Vstatic parameters: non-progressive disability/disease 
Çsemi-dynamic parameters: ééééééé.. 
Vdynamic parameters: progressive/disability/disease 

ÇNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: é 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
Ç other é.. 

19. Power autonomy 
requirements and other 
security systems 

Not applicable 
 

20. Quality of service 
indicators 

None anticipated at this time 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

 

22. Important accessibility 
attributes (per user 
group) 

The user must be able to insert or alter the characteristic of 
his/her profile 

23. References   

24. Comments  
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Figure 35: SAVE ME UC1.1 UML representative diagram. 

1.2 Registration and unregistration (for infrastructure 

operator and for rescue team member) 

GENERIC DESCRIPTION 

1. UC aim 

This is a basic UC, necessary for providing the 
functionalities that serve traveller rescue. SAVE ME 
provides information for rescue teams and operators, each 
of them will get a specially tailored user interface. The aim 
of this Use Case is to give (only) authorised actors of 
incident mitigation access to these specific interfaces by 
providing login data (username and password) only to 
them.    

2. Primary actor type 

A. SAVE ME traveller groups 

Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 

B. SAVE ME rescue teams 

V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  
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4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
Ç other: the option for registration is especially  required 
when there isnôt any incident happening 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
Ç Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
V Other: Virtual Area: The SAVE ME system 

6. Connected UCs UC1.3 Login and logout  

7. Relevant SAVE ME 
WP 

 WP6 (Acivity 6.1), also WP7 (A7.1 ï Infrastructure 
Operator Training) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support system ·  

V Operator support · System available 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

V Infrastructure operator 
training 

· Training done. 
(However, best 
success would be if 
operator logs in 
without having been 
trained) 

V Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The essential use cases are about saving lives, however, 
this is a necessary functionality in order to get the whole 
system working.    

SPECIFIC DESCRIPTION  

11. Scenario(s) Step 1: The user needs to get registered at the system. 
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This is done in a way that ensures that only authorised 
users get a login (and not, e.g. terrorists).  
 
Step 2: The User uses his login data to log into the system.  

12. System output Access to the specific interface designed for the user.  

13. Devices & 
restrictions 

For the Operators: PC (WindowsÊXP OS or higher) 
installed at the infrastructure control centre and connected 
to the SAVE ME network. 

For the Rescue Teams: done by PDA or by PC.  

a. User Interaction 
devices
 & rest
 ict
 on
  

Has to fit into the 
operatorôs / 
 
 re
 fighters 
w
 r
 
 setting and 
routines.  

 b. 
 Sensor device
  & 

 
 strictions 

R
 spective sen
 
 r set 
co
 nected a
 d workin
 . 

 

14. Key environmental 
factors 

Specify for each of the following types: 

V time of operation (day/night,é): any time 

Ç open or close terrain: not relevant 

Ç number of levels: not relevant 

Ç stairs or not: not relevant 

Çnumber of exits: not relevant  

Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

(Environmental conditions must allow for the system to 
work) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

Ç Yes:  

Ç static parameters 

Ç semi-dynamic parameters:.. 

Ç dynamic parameters:  

V No (Registration itself is not personalised, yet the 
interfaces available AFTER login will be) 

17. Key operation 
characteristics 

Ç continuous  
V discrete (continously available) 
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi (possibly) 
Ç Bluetooth 
V other: LAN, connecting the PC to the SAVE ME network.  

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy is highly recommendable for the 
operatorôs PC-equipment., as well as for the core system 
(server-side) 

20. Quality of service 
indicators 

- High usability (rated 7 on a 0-10 scale).  

- High reliability  

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

None.  
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22. Important 
accessibility 
attributes (per user 
group) 

None. Neither operators nor rescue team members are 
expected to have disabilities, such as blindness, severe 
hearing loss or vision impairment.  

23. References   

24. Comments  

 

 

Figure 36:  SAVE ME UC1.2 UML representative diagram. 

1.3 Login and logout (for infrastructure operator and 

for rescue team member) 

GENERIC DESCRIPTION 

1. UC aim 

This is a basic UC, necessary for providing the 
functionalities that serve traveller rescue. SAVE ME 
provides information for rescue teams and operators, 
each of them will get a specially tailored user interface. 
The aim of this Use Case is to give (only) authorised 
actors of incident mitigation access to these specific 
interfaces by allowing a login for registered users. Logout 
is required in order to avoid security breaches of the 
system and to ensure that the system will know which 
users are available for mitigation.  

2. Primary actor type 

A. SAVE ME traveller groups 

Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: éééééééééééééééééééé.. 
 

B. SAVE ME rescue teams 
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V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: éééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé. 

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
Ç other: Login is always required, even if there is no 
incident 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
Ç Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
V Other:  
Virtual Area: The SAVE ME system 

6. Connected UCs 
UC1.2 (Registration and Unregistration), 61.1, 6.1.2, 
6.1.3, 6.2, 6.3. (Use Cases for the Operatorôs User 
Interface)  

7. Relevant SAVE ME 
WP 

 WP6 (Activity 6.1), also WP7 (A7.1 ï Infrastructure 
Operator Training) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support 
system 

·  

V Operator support · System available 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

V Infrastructure operator · Training done. 
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training (However, best success 
would be if operator logs 
in without having been 
trained) 

V Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The essential use cases are about saving lives, however, 
this is a necessary functionality in order to get the whole 
system working.    

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: The user needs to get registered at the system. 
This is done in a way that ensures that only authorised 
users get a login (and not, e.g. terrorists).  
 
step 2: The User uses his login data to log into the 
system.  

12. System output Access to the specific interface designed for the user.  

13. Devices & restrictions 

For the Operators: PC (WindowsÊXP OS or higher) 
installed at the infrastructure control centre and 
connected to the SAVE ME network.  
For the Rescue Teams: Personal portable device, such 
as PDAs  


 a. User Interaction 
devices & restrictons 

Has to fit
 
 
 
 o 
 he 
operator
 s
 / fire 
fi
 h
 ers work-setting and 
routines.  

 b. Sensor devices 
&
 restrictions 

Respective sensor set 
connected and working. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): any time 
Ç open or close terrain: not relevant 
Ç number of levels: not relevant 
Ç stairs or not: not relevant 
Çnumber of exits: not relevant  
Ç other: ééééééééééééééééééééé. 

15. Environmental 
restrictions 

(Environmental conditions must allow for the system to 
work) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

Ç Yes:  

Ç static parameters 

Ç semi-dynamic parameters:.. 

Ç dynamic parameters:  

V No (Registration itself is not personalised, yet the 
interfaces available AFTER login will be) 

17. Key operation 
characteristics 

Ç continuous  
V discrete (continously available) 
Ç periodical  
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Ç other: éééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi (possibly) 
Ç Bluetooth 
V other: LAN, connecting the PC to the SAVE ME 
network.  

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy is highly recommendable for the 
operatorôs PC-equipment., as well as for the core system 
(server-side) 

20. Quality of service 
indicators 

- High usability (rated 7 on a 0-10 scale).  

- High reliability  

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

UC1.2 (User has been registered). On the other hand, if 
the user has been unregistered, this UC may NOT be 
completed.  

22. Important 
accessibility 
attributes (per user 
group) 

None. Neither operators nor rescue team members are 
expected to have disabilities, such as blindness, severe 
hearing loss or vision impairment.  

23. References   

24. Comments  

 

 

Figure 37:  SAVE ME UC1.3 UML representative diagram. 

1.4 Monitoring of system operation and maintenance 

GENERIC DESCRIPTION 

1. UC aim 

This is a basic UC, necessary for providing the 
functionalities that serve traveller rescue. The correct 
operation of the system is necessary, and so is the 
monitoring of the systemôs well-functioning.   
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2. Primary actor type 

A. SAVE ME traveller groups 

Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 

B. SAVE ME rescue teams 

Ç Rescue/emergency personnel 
(V Infrastructure operator) 
Ç PT drivers 
V Other: Technical System Administrator, possibly at the 
traffic infrastructure ï yet not necessarily.  

3. Secondary actor(s) 

ÇVehicle manufacturers 

ÇInfrastructure manufacturers 

ÇNational, local and regional authorities 

ÇTravellers/citizens organisations (e.g. elderly 
associations) 

Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: system monitoring and maintenance is always 
required, even if there is no incident.  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
Ç Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
V Other: Virtual Area: The SAVE ME system 

6. Connected UCs 

UC1.2 (Registration and Unregistration), 6.1.1, 6.1.2, 6.1.3, 
6.2, 6.3. (Use Cases for the Operatorôs User Interface)  
(at least if the infrastructure operator also does the 
monitoring).  

7. Relevant SAVE ME WP 
 WP6 (Acivity 6.1), also WP7 (A7.1 ï Infrastructure 
Operator Training, as long as an infrastructure operator will 
be trained in monitoring and maintaining the system) 

8. Services involved 
Services  Relevant success 

parameters (if any) 

Ç Crowd simulation ·  
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V Emergency detection  · Functioning detectable! 

V Localisation · Functioning detectable! 

V Telecommunication · Functioning detectable! 

V Decision support system · Functioning detectable! 

V Operator support · (Possibly to be linked to 
this UC, maybe 
necessary to be 
available) Functioning 
detectable (referring to 
algorithms ñinvisibleò in 
the UI). 

Ç Individual guidance to 
travelers 

· Functioning detectable! 

ÇCollective herding 
guidance 

· Functioning detectable! 

Ç Guidance to rescue 
units 

· Functioning detectable! 

V Infrastructure operator 
training 

· Training done. (As long 
as the infrastructure 
operator needs to do this 
job ) 

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The essential use cases are about saving lives, however, 
this is a necessary functionality in order to get the whole 
system working.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: The user logs on to the User Interface that gives 
access to the systemôs operation monitoring and 
maintenance functions.  
 
step 2: The user uses the provided UI-operators (handlers)  
to start the different modules of the SAVE ME system (e.g. 
the wireless network).  
 
step 3: The UI gives an overview of which modules and 
functionalities are available and working well.  
 
step 4: The user uses the provided UI-operators (handlers)  
to stop or restart the different modules of the SAVE ME 
system (e.g. the wireless network). 

12. System output 

1. The UI gives an overview of which modules and 
functionalities are available and working well.  
2. The UI provides direct operators (handlers) for the 
starting, restarting and stopping of the single subordinated 
functions. In the cases where this is not possible, e.g. 
because there is a OEM-interface that has to be used, the 
link and an instruction is provided.   
3. Thus, the output is status output, starting, restarting and 
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stopping of the subordinated functions.  

13. Devices & restrictions 

For the Administrators: PC (WindowsÊXP OS or higher) 
installed at the infrastructure control centre and connected 
to the SAVE ME network.  

a. User Interaction 
devi
 es
 & 
restriction
  

Has to fit into the 
administratorô
 
 
 
 rk
 
 etting 
and r
 utines.  

 b. Sensor
 devices & 
r
 s
 ricti
 ns 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 

V time of operation (day/night,é): any time 

Ç open or close terrain: not relevant 

Ç number of levels: not relevant 

Ç stairs or not: not relevant 

Çnumber of exits: not relevant  

Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

(Environmental conditions must allow for the system to 
work) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

Ç Yes:  

Ç static parameters 

Ç semi-dynamic parameters:.. 

Ç dynamic parameters:  

V No (registration itself is not personalised, yet the 
interfaces available AFTER login will be) 

17. Key operation 
characteristics 

Ç continuous  
V discrete (continously available) 
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi (possibly) 
Ç Bluetooth 
V other: LAN, connecting the PC to the SAVE ME network.  

19. Power autonomy 
requirements and other 
security systems 

Power autonomy is highly recommendable for the 
operatorôs PC-equipment., as well as for the core system 
(server-side) 

20. Quality of service 
indicators 

- High usability (rated 7 on a 0-10 scale).  

- High reliability  

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

The System Administrator needs login credentials, 
provided per definition.  

22. Important accessibility 
attributes (per user 
group) 

None. System administrators are not expected to have 
disabilities, such as blindness, severe hearing loss or 
vision impairment. However, generally accessible 
programming methods will be preferred, if available and 
feasible.  

23. References   

24. Comments  
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Figure 38: SAVE ME UC1.4  UML representative diagram. 

1.5 Adding/deleting sensors and functions 

GENERIC DESCRIPTION 

1. UC aim 

The administrator of SAVE ME system will be able to update 
some features of the structure/functionality of the system. It will 
be possible to add/delete some sensors and functions of the 
system through a specific UI. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
ÇInfrastructure operator 
Ç PT drivers 
Ç Other: System administrator  

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly associations) 
Ç Other: ééééééééééééééééééééé.. é 

4. Type of emergency 

Vfire  
Vearthquake 
Vterrorist attack 
Vflood  
Ç other: ééééééééééééééééééééé..  
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5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V  Metro vehicle 
VTunnel 
 
B. Other application areas: 
V  Bus 
VBus station/hub 
V  Train 
V  Light train 
V Train station 
V Bridge 
V  Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME WP   

8. Services involved 

 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

ÇDecision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

V Other: System 
administration 

· Successful update of the 
configuration 

· Detailed feedback to the 
administrator about the 
new configuration or the 
possible problems.  

 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection and 
on assigning the 
priority level above 

The system must support updates of sensors and functions. 

SPECIFIC DESCRIPTION  
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11. Scenario(s) 

1. The system administrator logs into the system 
2. The administrator selects the option ñadd/delete 
sensors/functionsò 
3. The system provides a wizard to facilitate the update. 
4. The administrator follows the steps of the wizard, selecting the 
sensor, properties function, location, scenarios, etc.  
5. The system checks that the update is possible (depending on 
the new features selected by the administrator) 
5. The update finishes successfully and the system gives 
feedback to the administrator. 
5a. If the update canôt be completed successfully the system 
indicates the problem to the administrator.  

12. System output A new sensor/function of the system is added/deleted.  

13. Devices & 
restrictions 

The system is updated through a UI. The administrator will use a 
PC. 

14. Key environmental 
factors 

Specify for each of the following types: 
Vtime of operation (day/night,é): ééééééééééé 
V open or close terrain: ééééééééééééééé.. 
V number of levels: ééééééééééééééééé.. 
V stairs or not: ééééééééééééééééééé. 
V number of exits: éééééééééééééééééé 
V other: éééééééééééééééééééééé. 
 
The new features selected by the administrator need to be 
consistent with the current configuration of the system.  

15. Environmental 
restrictions 

No environmental restrictions 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
Ç periodical  
V other:  

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
Ç other   

19. Power autonomy 
requirements and 
other security 
systems 

Not applicable 
 

20. Quality of service 
indicators 

The system must check that the new configuration of the system 
is coherent in order to avoid possible errors of the administrator.  

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 
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22. Important 
accessibility 
attributes (per user 
group) 

Not applicable 

23. References   

24. Comments  

 

 

Figure 39: SAVE ME UC1.5  UML representative diagram. 

2. Crowd simulation 

2.1 Real-time data fusion to the simulation  

GENERIC DESCRIPTION 

1. UC aim 

The simulation is to continuously accept localization and 
environmental data from sensors as an emergency event 
unfolds and provide predictions about crowd behavior that can 
be used by the decision support system. 
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2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travelers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
VInfrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
VNational, local and regional authorities 
VTravellers/citizens organisations (e.g. elderly associations) 
Ç Other: ééééééééééééééééééééé.. é 

4. Type of emergency 

Vfire  
Vearthquake 
Vterrorist attack 
Vflood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
VTunnel 
 
B. Other application areas: 
Ç Bus 
VBus station/hub 
Ç Train 
Ç Light train 
V Train station 
ÇBridge 
Ç Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs Use case 2.3  

7. Relevant SAVE ME WP  Work Package 5 
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8. Services involved 

 

Services  Relevant success 
parameters (if any) 

VCrowd simulation · Improvement of crowd 
movement detection by 
at least 30% through real 
data 

V Emergency detection  ·  

V Localisation · Improvement of 
localization through real 
time data 

Ç Telecommunication ·  

V Decision support system · Real time fusion of 
sensor data into the DSS 
(delay below 1 min) 

V Operator support ·  

Ç Individual guidance to 
travelers 

·  

VCollective herding 
guidance 

·  

V Guidance to rescue 
units 

· Improvement of rescue 
team guidance 
(accuracy) at least 50% 

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection and 
on assigning the 
priority level above 

The decision support system does not substitute for the 
knowledge and experience of rescue personnel, rather, it 
seeks to optimize the outcome through traveler guidance. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

1. Receive data (from WSN) 
2. If simulation has not been run yet or if data is significantly 
different from the predictions of the simulation, then run the 
simulation from scratch using the data from the WSN as the 
initial state. Send the data to the DSS. 
3. Repeat from step 1. 

12. System output Crowd behavior simulation data for use by the DSS. 

13. Devices & 
restrictions 
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14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): ééééééééééé 
V open or close terrain: ééééééééééééééé.. 
V number of levels: ééééééééééééééééé.. 
V stairs or not: ééééééééééééééééééé. 
V number of exits: éééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 
 
All of these factors are represented and accounted for in the 
simulation 

15. Environmental 
restrictions 

No environmental restrictions 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

V continuous  
V discrete  
V periodical  
V other: Also polling 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other  The DSS is ambivalent as to how it is connected to field 
sensors; any common communication media is acceptable 

19. Power autonomy 
requirements and 
other security 
systems 

Not applicable 
 

20. Quality of service 
indicators 

None anticipated at this time 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

This use case is a prerequisite for use case 2.3 

22. Important 
accessibility 
attributes (per user 
group) 

Not applicable 

23. References   

24. Comments  
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Figure 40: SAVE ME UC 2. 1 UML representative diagram. 

2.2 Behavioural habits of vulnerable users in catastrophes (different 

UCs for different user groups, e.g. children, elderly, etc.) 

GENERIC DESCRIPTION 

1. UC aim 

To better understand existing behavioural models which predict a 
userôs emotions, actions and decisions in a disaster, under stress 
and panic. This should include a granular understanding of the 
behaviour of vulnerable users such as elderly and children. This 
understanding will be used to create the appropriate synthetic 
representations of these behaviours in the agents that are 
interacting in the simulation. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
V Elderly 
V Disabled 
V Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 
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3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly associations) 
Ç Other: ééééééééééééééééééééé.. 

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
VBridge 
Ç Transportation infrastructure: éééééééééééé 
Ç Other: ééééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME 
WP 

WP3: A3.1 (relating to determining the influence of emotions, 
stress and panic on human behaviour so as to extract insights 
that can be used to define the attributes of the agents in the 
simulation), A3.2 (to ensure that their behaviours are taken into 
account when developing interfaces and communications to 
travellers), A3.3 (to inform the development by CERTH/ITI of the 
agent algorithms. 
WP4: A4.2 (relating to the localisation issue) 
WP5: A5.1 (relating to the use of the developed behavioural 
models so as to encode realistic agents with the simulation). 

8. Services involved 

Services  Relevant success 
parameters (if any) 

VCrowd simulation · Correct simulation of VRU 
behaviour (i.e. movement 
direction, action; successful 
by 75% on average 

· (Simulated) number of 
casualties (injured) 

· Number of casualties (killed) 
· Total response time, first 

responders 
· Crowd evacuation time (time 

series egress) 

Ç Emergency detection  ·  

V Localisation ·  

Ç Telecommunication ·  

V Decision support system · Full integration of VRU 
behaviour into the DSS 
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· Extent of integration with 

DSS 

· Speed of communication 
with DSS 

Ç Operator support ·  

V Individual guidance to 
travelers 

·  

VCollective herding 
guidance 

·  

V Guidance to rescue 
units 

· Successful guidance of 
rescue units towards VRU at 
75% on average 

Ç Infrastructure operator 
training 

·  

V Emergency team 
training 

·  

V General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Essential because handling the needs of vulnerable travellers, 
i.e., children, elderly and disabled, is a ñparticular emphasisò of 
the project 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Based on research conducted by the Consortium as part of WP3 
on how travellers, including vulnerable travellers, react under 
different emergency situations, a set of guidelines will be 
extracted to inform the development of the agents in the 
simulation. So, for example, in the simulation, there will be 
agents representing children, adults and elderly travellers. Each 
agent will have unique attributes that are based on the 
generalised research findings of how each of these groups are 
expected to react in the defined scenario. For example, research 
may identify that an 75 year-old traveller will be more likely to 
respond and react more slowly than a 35 year-old traveller. 

12. System output 

Research on the profiles of users should be provided in a format 
that allows it to load into the simulation to create the agent 
population. So, for example, a scenario calling for the test of a 
fire on the concourse level of Monument station, will need to 
include the numbers of passengers in the station, their locations, 
their type, i.e., elderly, adult, child, and their expected 
vulnerabilities, e.g., a mobility impairment such as a slower 
walking/running speed due to age.  
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13. Devices & 
restrictions 

a. User Interaction devices & restrictions  
User profiles including such relevant information as age (to 
determine whether the traveller is considered a child, adult or 
elder) and vulnerability (such as a vision disability), will need to 
be loaded by the user into their mobile phone or other personal 
device. This device will then need to be interrogated by the 
systemôs sensors and itôs information pulled at an appropriate 
time so that the data can be used in the simulation/DSS for 
determining the recommended escape routes for the various 
groups (by type and vulnerability).  
 

b. Sensor devices & restrictions  
The localisation of travellers will require appropriate sensors 
which are being determined in work-package 4 (specifically A4.1 
and A4.2). 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): The behaviour of travellers 
may vary based on the time of day and this should be 
determined during the research.  
V open or close terrain: Data on how the travellers move in open 
and closed environments, if material differences exist, would be 
helpful. 
Ç number of levels: ééééééééééééééééé.. 
V stairs or not: The speed and ease of travellers moving up and 
down stairs would be helpful. Also, insights into the typical 
endurance capabilities of different users would be helpful - so for 
example, the system could direct vulnerable users with mobility 
impairments to the use of working elevators (if possible) while 
directing non-impaired, non-vulnerable users to the use of open 
stairs.  
Çnumber of exits: éééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

No environmental restrictions. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
V periodical  
V other: Polling 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: polling 

19. Power autonomy 
requirements and other 
security systems 

N/A 

20. Quality of service 
indicators 
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21. Prerequisites 
from/for other UCs 
(what input and which 
UCs?) 

This use case is an input into use cases 4.1 to 4.4.  

22. Important 
accessibility attributes 
(per user group) 

 

23. References   

24. Comments  

 

 

Figure 41: SAVE ME UC 2. 2 UML representative diagram. 

2.3 Effect of DSS info and guidance to the crowd movements 

GENERIC DESCRIPTION 

1. UC aim 

Generic guidance will be given to the public by visual and 
acoustic means of the A6.4 collective herding guidance module. 
In addition, those that are equipped with open and functional 
mobile phones will get personalised guidance of the A6.3 
module (i.e. knowing the personôs location and the nearest 
unblocked exit, a point to point guidance will be given), which 
will in addition be adapted to the personôs profile, which is 
stored at his/her mobile phone (i.e. visual guidance for a deaf 
and not acoustic; take into account the existence of stairs 
between current position and nearest exit for a wheelchair user, 
thus route him/her to another exit).  
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2. Primary actor type 

A. SAVE ME traveller groups 
V Average traveller 
V Elderly 
V Disabled 
V Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
VMetro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
V Transportation infrastructure: éééééééééééé 
Ç Other: ééééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME WP 
  

8. Services involved 

Services  Relevant success 
parameters (if any) 

VCrowd simulation · Crowd movement 
detection and prediction 
improvement by at least 
50% through closed loop 
feedback  

Ç Emergency detection  ·  

V Localisation ·  

Ç Telecommunication ·  

V Decision support system · At least 50% 
improvement of DSS 
reliability through 
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guidance of people 

· Casualty rate that is at 

least 25% lower than 

with no guidance at all 

· Initial routing computed 

within 5 seconds of 

incident detection 

· At least 3 additional 
routes considered 

Ç Operator support ·  

V Individual guidance to 
travelers 

·  

VCollective herding 
guidance 

· At least 75% better 
guidance of people at 
risk on average 

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Providing route guidance is an essential aspect of the project. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

¶ DSS provides route guidance 

¶ Simulation runs to explore the impact of the guidance to 
determine whether or not the guidance improves key 
metrics until the optimal escape route is determined 

¶ Optimal route determined is communicated to DSS 

¶ DSS sends out signals to crowd and individual travellers 

¶ DSS updates optimum route based on the evolving 
situation as determined by sensors. 

12. System output  

13. Devices & restrictions 
a. User Interaction devices & restrictions  
b. Sensor devices & restrictions  

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): day and night 
Ç open or close terrain: ééééééééééééééé.. 
Ç number of levels: ééééééééééééééééé.. 
V stairs or not: should identify exits that use and do not use 
stairs for guidance purposes 
Çnumber of exits: éééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Sensors that are communicating to the DSS 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 131 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
V periodical  
V other: polling 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
Vother: polling 

19. Power autonomy 
requirements and other 
security systems 

 

20. Quality of service 
indicators 

 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

 

22. Important accessibility 
attributes (per user 
group) 

Guidance should take into account the disabilities of 
vulnerable travelers. 

23. References   

24. Comments  

 

 

Figure 42: SAVE ME UC 2. 3 UML representative diagram. 
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3. Emergency detection  

3.1 Emergency event detection  

3.1.1 Emergency event detection ï Traffic Incident 

GENERIC DESCRIPTION 

1. UC aim 

Detect an incident in a tunnel involving vehicles. 
Incident refers to the reduction in the speed of the vehicle 
in tunnel, till the complete stop. It does not mean that an 
accident had happened. The situation in a tunnel is critical 
and can have as consequence an actual incident. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: accident; it is a potential cause of emergency 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All other UC3.1.X  

7. Relevant SAVE ME 
WP 

 WP4 

8. Services involved  
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Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Identification vehicle 
queue in tunnel or in 
similar situation 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · The DSS implements 
the interface protocol 
and receives the 
message 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. 
ééééééééééééé.. 

·  

 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

This use case refers to the need to identify critical traffic 
situations in tunnels or vehicle pipes. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the sensor network measures the vehicle presence 
in different section of the tunnel. 
Step2: based on the vehicle counting and the estimated 
flow speed, the incident event is evaluated. 
Step3: the information is provided to the centre for further 
elaboration 

12. System output The detection of an incident 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

The DSS is the interface to 
the user 

b. Sensor devices & 
restrictions 

Sensor shall be deployed 
in the tunnel and 
communication to the DSS 
is available 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): all times 
V open or close terrain: roads/streets  
Ç number of levels: NA 
Ç stairs or not: NA 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

The system is not supposed to work when fire is present or 
devices are broken. The sensors that are not involved in an 
emergency shall still work and provide data. 

16. Personalisation/ ÇYes:  



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 134 

adaptation level 
(regarding the user 
impairments/ 
preferences) 

Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

V continuous (incident are monitored continuously) 
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
Vother: internal wireless communication plus Ethernet 
communication as backbone 

19. Power autonomy 
requirements and 
other security 
systems 

The incident detection do not require special power 
autonomy, if implemented as component of the WSN 
network it will share the same requirement 

20. Quality of service 
indicators 

1) latency: the latency shall less the 60 seconds from 
event to the communication to centre 

2) false detection: false detection probability shall be 
less than 10% 

3) true detection: true detection probability shall be 
more than 90% 

Latency refers to the time between the detection of the 
event and the communication to the DSS. 
Detection is referred to the event of flow stopping (car 
speed = 0 for the 90% of traffic when vehicle are greater 
the 20 in the section). 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  
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Figure 43: SAVE ME UC3.1.1 UML representative diagram. 

 

3.1.2 Emergency event detection ï Traffic Accident  

GENERIC DESCRIPTION 

1. UC aim 

The Use Case refers to the need of detect an accident. An 
An accident can happen when a vehicle collides with the 
barrier or other vehicles. The vehicle accident can be 
primal or secondary, when the accident is the 
consequence of a previous incident or accident. There is 
no distinction between primal and secondary accident in 
the use case description. 

2. Primary actor type 

A. SAVE ME traveller groups 
V Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
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V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
V Other: DSS system 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: human originated 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
All other UC3.1.X . More specifically the detection of an 
incident (UC3.1.1) 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Location of the 
accident is derived 

Ç Telecommunication ·  

V Decision support system · The information is fed 
into the DSS 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason The tunnel analyzed is provided with cameras and 
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of selection and on 
assigning the priority 
level above 

personnel which regularly monitor the tunnel. The same 
information can be derived from the cameras 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: one or more vehicles collide or crashes against an 
obstacle 
Step2: the network of sensor detect the event 
Step3: the network associate a location to the event 
Step3: the information is provided to the centre / DSS 

12. System output 
The happening of an accident involving vehicle and the 
location 

13. Devices & restrictions 

 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction will 
happen through the DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in the 
sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  continuous operation 
V open or close terrain: only in roads/streets which can 
host WSN. 
Ç number of levels: N/A 
Ç stairs or not:  NA 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 

16. Personalization/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No: only calibration 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1%2 
ü Accident detection more than 90% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 

Pre-requisite: 
ü Sensors deployed 

                                                
2 The value can be obtained with possible involvement of human verification and limited to 
the sensing area. 
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and which UCs?) ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 

 
Figure 44:  SAVE ME UC3.1.2 UML representative diagram. 

3.1.3 Emergency event detection ï Fire  

GENERIC DESCRIPTION 

1. UC aim 

The ability of identifying a fire event. A fire event, can be 
caused by explosion of flammable fluid or gas, or can 
derive from inside the vehicle or intentional fire. The main 
characteristics are the presence of high temperature and 
associated smoke. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 139 

Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
V Other: DDS System 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
V Bridge 
V Transportation infrastructure: the deployment of the 
system may not be justifiable in every situation 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Detect fire event 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receive fire event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units · Knowledge of the fire 
location and the areas 
where it is spread out 

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  
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Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

In the analyzed scenario the tunnel/metro is equipped with 
thermometer with a resolution of 5 meters. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the fire event is detected 
Step2: the sensor associate a location to the event 
Step3: the event is communicated to the centre/DSS 
Step4: until the sensor detects the event; the information is 
provided to the DSS (event and temperature or other 
associated info) 

12. System output 
Fire Event identification and location; Associated max 
temperature;  

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction 
will happen through the 
DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in 
the sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  continuous operation 
V open or close terrain: only in roads/streets which can 
host WSN. 
Ç number of levels: N/A 
Ç stairs or not:  NA 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (sun, heating 
source)  

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo: only calibration 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: 
éééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü Fire recognition higher than 95% 
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See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 

Connection to the centre available and protocol 
implemented 

22. Important accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 

 
Figure 45:  SAVE ME UC3.1.3 UML representative diagram. 

3.1.4 Emergency event detection ï Smoke 

GENERIC DESCRIPTION 

1. UC aim 
The detection of presence of smoke in the air. The smoke 
may be due to the presence of a fire or chemical material. 
The smoke changes the luminosity of the area. 

2. Primary actor type A. SAVE ME traveller groups 
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Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
VAll travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
VInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: pollution 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

VEmergency detection  · Detection of presence 
of smoke 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receive the 
information on 
presence of smoke 
and approximate 
location 

Ç Operator support ·  

Ç Individual guidance to ·  
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travelers 

ÇCollective herding guidance ·  

V Guidance to rescue units · Location of the smoke 
presence 

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. 
ééééééééééééé.. 

·  

 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

Analyzed scenario, e.g. the tunnel/metro platform, is 
equipped with smoke/opacity sensor every 250 meters. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the sensor detects the presence of smoke in the air 
(through changes in opacity/luminosity or chemical sensor) 
Step2: the sensor measures reliability 
Step3: the sensor gives the location of the smoke  
Step4: the presence of smoke is communicated to the 
centre 

12. System output Presence of smoke and approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction will 
happen through the DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in the 
sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: close environment 
V number of levels: any 
V stairs or not: any 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (sun, source 
of light) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No: only calibration 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: 
éééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy The network can fail locally but the information shall be 
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requirements and other 
security systems 

propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü Frequency: higher then every 30 minutes 
ü False alarm lower than 1% 
ü True smoke detection higher than 95% 

See UC3.1.1 for definition, Frequency: is the refreshment 
of the information communicated to the centre where there 
is not event detected. 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 

 

Figure 46: SAVE ME UC3.1.4 UML representative diagram. 
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3.1.5 Emergency event detection ï Shot   

 

GENERIC DESCRIPTION 

1. UC aim 

This UC refers to the detection of a shut. The event of 
shooting can be caused by someone that has shot in a 
closed environment (tunnel or metro platform). The event is 
correlated with a distinguishable sound or vibration. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
V Other: shooting person 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
V terrorist attack 
Ç flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
All other UC3.1.X, for what concern the detection process 
and communication 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Shot event 

V Localisation · Localization of the shot 
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Ç Telecommunication ·  

V Decision support system · Receiving of the shot 
event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

V Guidance to rescue 
units 

· Location of the shot 

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The applicability to the tunnel is to demonstrated 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: the sensor detect the event of shot 
Step2: the sensor associate a position to the shot 
Step3: the event is communicate to the DSS/Centre 

12. System output Shot event and approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction 
will happen through the 
DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in 
the sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: closed area  
V number of levels: any 
V stairs or not: any 
Çnumber of exits: NA 
V other: any environment which contains the sound and 
propagate vibration 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: 
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éééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 10% 
ü Shot recognition higher than 90% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  
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Figure 47: SAVE ME UC3.1.5 UML representative diagram. 

 

3.1.6 Emergency event detection ï Explosion (Gas) 

GENERIC DESCRIPTION 

1. UC aim 
To detect an explosion due to gas leakage (e.g. LPG = 
Light Propane Gas / Hydrogen). 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
VAll travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
V terrorist attack 
Ç flood  
V other: explosion, which may be due to terrorism attach or 
an accident 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X  

7. Relevant SAVE ME WP  WP4 

8. Services involved 

 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

V Emergency detection  · Detection of a detonation 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Communication of the 
event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

Explosion is a rare event but has a high impact in case it 
occurs. In case of terrorism attack it is not predictable; in 
case of presence of dangerous material it is important to 
have other types of alarm to try to avoid the event. 

SPECIFIC DESCRIPTION  
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11. Scenario(s) 

Step1: the explosion is identified 
Step2: the sensor gives an approximate location to the 
event 
Step3: the event is communicated to the DSS/Centre 

12. System output 
Te detection of an explosion due to gas and its 
approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction will 
happen through the DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in the 
sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous operation 
V open or close terrain: only in closed environment 
Ç number of levels: NA 
Ç stairs or not: NA 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences)  

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: 
éééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü Explosion detection higher than 99% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  
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Figure 48: SAVE ME UC3.1.6  UML representative diagram. 

3.1.7 Emergency event detection ï Explosion  (Solid) 

GENERIC DESCRIPTION 

1. UC aim 
To detect an explosion of solid explosive, e.g. TNT. The 
explosion from gas and solid has different effect, but may 
be detected using the same technology. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
VInfrastructure manufacturers 
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ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Vterrorist attack 
Ç flood  
V other: explosion, which may be due to terrorism attach or 
an accident 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

VEmergency detection  · Detection of an 
explosion 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Communication of the 
event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The explosion is a rare event but has a high impact in case 
it occurs. The explosion due to solid is mainly caused by a 
terrorism attack.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: the explosion is identified 
Step2: the sensor gives an approximate location of the 
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event 
Step3: the event is communicated to the DSS/Centre 

12. System output 
The happening of an explosion due to solid and 
approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in 
the sensor network 

 

14. Key environmental 
factors 

V time of operation (day/night,é): continuous 
V open or close terrain: only in closed environment 
Ç number of levels: NA 
Ç stairs or not: NA 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 
Explanation: Noise source shall not disturb the sensing 
technology. This will cause systematic false alarms. This 
condition shall be avoided by proper location of the sensor 
or the choice of the sensor technology. In case of 
unexpected source of noise, the DSS shall disable the 
sensor. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: éééééééééééééééééééééé 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü True explosion detection over 99% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   
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24. Comments  

 

 
Figure 49:  SAVE ME UC3.1.7 UML representative diagram. 

3.1.8 Emergency event detection ï Liquid Leakage 

GENERIC DESCRIPTION 

1. UC aim 
The detection of a leakage of dangerous liquid in a closed 
environment as tunnel or metro platform. The liquid can be 
either dangerous and not.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 
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3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
V flood  
V other: pollution due to liquid 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Detection of leakage 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receive leakage of 
liquid event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

VGuidance to rescue units · Knowledge of location 

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

It is a information that may be useful to avoid pollution and 
secondary event as explosion 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: event is identified 
Step2: the sensor gives the location to the event 
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Step3: the event is communicated to DSS/Centre 
Step4: until the event is not more present the information is 
sent to the DSS or the node fails 

12. System output Detection of a liquid leakage and its approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction will 
happen through the DSS 

b. Sensor devices & 
restrictions 

The sensors need to be 
included in the sensor 
network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
Ç time of operation (day/night,é): continuous 
Ç open or close terrain: any 
Ç number of levels: NA 
Ç stairs or not: NA 
Ç number of exits: NA 
Ç other:  

15. Environmental 
restrictions 

The sensor shall come in contact with the liquid. Depends 
on the sensor: there shall not be external event that can 
have the same effect on the sensor 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü True leakage detection over 90% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  
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Figure 50: SAVE ME UC3.1.8  UML representative diagram. 

3.1.9 Emergency event detection ï Gas Leakage 

GENERIC DESCRIPTION 

1. UC aim 
The detection of a leakage of dangerous gas in a closed 
environment as tunnel or metro platform. The gas can be 
either dangerous or not.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: pollution due to gas or risk of fire 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.1.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Detection of leakage 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receive leakage of 
liquid event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units · Knowledge of location 

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ 
reason of selection and 
on assigning the priority 
level above 

It is a information that may be useful to avoid pollution and 
secondary event as explosion 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the event is identified 
Step2: the sensor gives the location of the event 
Step3: the event is communicated to the DSS/Centre 
Step4: until the event is not more present the information is 
sent to the DSS or the node fails 
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12. System output Detection of gas leakage and approximate location 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction will 
happen through the DSS 

b. Sensor devices & 
restrictions 

The sensors need to be 
included in the sensor 
network 

 

14. Key environmental 
factors 

V time of operation (day/night,é): continuous 
V open or close terrain: any 
Ç number of levels: NA 
Ç stairs or not: NA 
Ç number of exits: NA 
Ç other:  

15. Environmental 
restrictions 

The sensor shall come in contact with the gas. Depends on 
the sensor: there shall not be external event that can have 
the same effect on the sensor (e.g. dust) 
Explanation:  
There should not be any systematic cause of false alarms. 
This condition shall be avoided by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor.   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü True leakage detection over 95% 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  
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Figure 51: SAVE ME UC3.1.9 UML representative diagram. 

3.1.10 Emergency event detection ï Earthquake  

GENERIC DESCRIPTION 

1. UC aim 
To detect an earthquake in a tunnel and metro platform. 
The earthquake can be identified by the damage or by the 
vibration of the earth.   

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
V Infrastructure manufacturers 
V National, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
V earthquake 
Ç terrorist attack 
Ç flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
All other UC3.1.X, in terms of the detection process and 
communication 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

VEmergency detection  · Detection of 
Earthquake event 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receiving of the event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units · Location of the event 

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The happening of an earthquake is already monitored by 
national networks 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: detection of the event 
Step2: tentative location or direction of the earthquake 
Step3: event is communicated to the DSS/Centre 

12. System output Detection of an earthquake event 
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13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction 
will happen through the 
DSS 

b. Sensor devices & 
restrictions 

The earthquake sensors 
need to be included in the 
sensor network 

 

14. Key environmental 
factors 

V time of operation (day/night,é): continuous 
V open or close terrain: any 
V number of levels: any 
V stairs or not: any 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 
Explanation:  
There should not be any systematic cause of false alarms. 
This condition shall be avoided by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor.   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü True earthquake detection higher than 99% for 

earthquakes over 6 Richters 
See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  
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Figure 52: SAVE ME UC3.1.10 UML representative diagram. 

3.1.11 Emergency event detection ï Flood  

GENERIC DESCRIPTION 

1. UC aim 
To detect a flood. The flood can be identified by the 
presence of liquid or mud almost anywhere. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
VInfrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
V Infrastructure manufacturers 
V National, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
VTunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
All other UC3.1.X, for what concern the detection process 
and communication 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

VEmergency detection  · Detection of flood event 

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Receiving of the event 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

V Guidance to rescue 
units 

· Location of the event 

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé.  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The happening of an flood is already monitored by national 
networks 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: detection of the event 
Step2: indication of a tentative location to the event 
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Step3: the event is communicated to the DSS/Centre 

12. System output Earthquake event 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No human interface is 
foreseen, all interaction 
will happen through the 
DSS 

b. Sensor devices & 
restrictions 

The sensors are the one 
that can be equipped in 
the sensor network 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: any 
V number of levels: any 
V stairs or not: any 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is not 
required after the event. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1% 
ü True flood detection over 95% 

See UC3.3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  
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Figure 53:  SAVE ME UC3.1.11 UML representative diagram. 

3.2 Person detection  

3.2.1 Emergency person detection ï Person movement 

GENERIC DESCRIPTION 

1. UC aim 
Detection of the movement of persons, without the need to 
localize and count the persons. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: any emergency 

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.2.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Movement of people 

Ç Telecommunication ·  

V Decision support system · Presence of people 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

V Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé. ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The detection of the presence of a person is important for 
safety reasons in case of emergency, such as in a tunnel 
environment where it is not expected to have people 
walking. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: detection of a person 
Step2: the sensor gives the personôs location 
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Step3: information is communicated to the DSS/Centre 

12. System output Presence of person and area of detection 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through DSS 

b. Sensor devices & 
restrictions 

The human presence 
detection sensor must be 
implemented in the area 
(e.g. tunnel, metro 
terminal, etc.) and 
communicate to the DSS  

 

14. Key environmental 
factors 

V time of operation (day/night,é): continuous 
V open or close terrain: closed  
V number of levels: any 
V stairs or not: any 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Presence of light or interference reduced. During 
emergency node not involved shall continue to work 
There should not be any systematic cause of false alarms. 
This condition shall be avoid by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor.   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event (30 minutes). 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 20% 
ü True detection higher than 80% 
ü Energy autonomy 20-30 minutes 
ü Accuracy of position higher than 3 meters in metro 

station, 10 meters in tunnel 
See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 

None  
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group) 

23. References   

24. Comments  

 

 

Figure 54:  SAVE ME UC3.2.1 UML representative diagram. 

3.2.2 Emergency person detection ï Person counting through a gate   

GENERIC DESCRIPTION 

1. UC aim Counting of persons that pass through a gate 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 
Ç fire  
Ç earthquake 
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Ç terrorist attack 
Ç flood  
V other: any emergency 

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.2.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Counting of people 

Ç Telecommunication ·  

V Decision support system · Counting of people 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. . ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The counting of persons is significant in case of 
emergency. Counting can be used to feed the simulation 
model to estimate the evolution of the evacuation. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: counting of persons through a gate 
Step2: the sensor gives the tentative location 
Step3: information is communicated to the DSS/Centre 

12. System output Presence of person and area of detection 
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13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through DSS 

b. Sensor devices & 
restrictions 

Sensor shall be deployed 
in the area and 
communication to the DSS 
must be available 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: gate  
V number of levels: any 
V stairs or not: any 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Presence of light or interference reduced. During 
emergency node not involved shall continue to work 
There should not be any systematic cause of false alarms. 
This condition shall be avoid by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: 
éééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event (30 minutes). 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1%3 
ü Accurate counting of persons over 95% 
ü Energy autonomy 20-30 minutes 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

                                                
3 Limited to the sensing area. 
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23. References   

24. Comments  

 

 
Figure 55: SAVE ME UC3.2.2 UML representative diagram. 

 

3.2.3 Emergency person detection ï Person counting in a limited 

closed space  

GENERIC DESCRIPTION 

1. UC aim 
Counting of persons that are present in a limited space. 
This is possible through cameras. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
VAll travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
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associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: any emergency 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
Ç Bus station/hub 
V Train 
V Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC 3.2.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

VLocalisation · Counting of people 

Ç Telecommunication ·  

V Decision support system · Counting of people 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The counting of persons is significant in case of 
emergency. Counting can be used to feed the simulation 
model to estimate the evolution of the evacuation. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: counting of person in a confined area 
Step2: the sensor gives the tentative location 
Step3: information is communicated to the DSS/Centre 

12. System output Presence of person and area of detection 
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13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through the DSS 

b. Sensor devices & 
restrictions 

The sensor shall be 
deployed in the tunnel and 
communicate with the 
DSS  

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: limited view  
V number of levels: any 
V stairs or not: any 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Presence of light or interference reduced. During 
emergency node not involved shall continue to work 
There should not be any systematic cause of false alarms. 
This condition shall be avoid by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event (30 minutes). 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü False alarm lower than 1%4 
ü Accurate counting over 80% 
ü Counting error of less 100% 
ü Energy autonomy 20-30 minutes 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Sensors deployed 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

                                                
4 Limited to the sensing area. 
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23. References   

24. Comments  

 

 
Figure 56: SAVE ME UC3.2.3 UML representative diagram. 

3.2.4 Emergency person detection ï Person detection under ruins  

GENERIC DESCRIPTION 

1. UC aim 
To detect the movement of persons, which are located also 
under ruins due to an Earthquake or when the structure 
collapses 

2. Primary actor type 

A. SAVE ME traveller groups 

Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 

B. SAVE ME rescue teams 

V Rescue/emergency personnel 
VInfrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 

V Infrastructure manufacturers 

ÇNational, local and regional authorities 
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ÇTravellers/citizens organisations (e.g. elderly 
associations) 

Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: any emergency 

5. Application areas  

A. Pilot site application areas:  

V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.2.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Movement of people 

Ç Telecommunication ·  

V Decision support system · Presence of people 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ 
reason of selection and 
on assigning the priority 
level above 

The presence of persons is significant in case of collapse 
of the infrastructure, to identify where the trapped persons 
are located after a structural crash. 
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SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: detection of person under ruins 
Step2: the sensor gives the tentative location of the 
trapped person 
Step3: information is communicated to DSS/Centre 

12. System output Presence of person and area of detection 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through DSS 

b. Sensor devices & 
restrictions 

Sensor shall be deployed 
in the transportation area 
and communication to the 
DSS must be always 
active 

 

14. Key environmental 
factors 

Specify for each of the following types: 

V time of operation (day/night,é): continuous 

V open or close terrain: closed  

V number of levels: any 

V stairs or not: any 

Çnumber of exits: NA 

Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Presence of light or interference reduced. During 
emergency node not involved shall continue to work 
There should not be any systematic cause of false alarms. 
This condition shall be avoid by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor.   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  

Çstatic parameters:  ééééé.é. 

Çsemi-dynamic parameters: ééééééé.. 

Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication networks 
required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event (30 minutes). 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 

ü False alarm lower than 10% 

ü Person detection higher than 80% 

ü Energy autonomy 20-30 minutes 
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See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 

ü Sensors deployed 

ü Communication available 

ü Power supply available 

ü Connection to the centre available and protocol 
implemented 

22. Important accessibility 
attributes (per user 
group) 

None  

23. References   

24. Comments  

 

 
Figure 57:  SAVE ME UC3.2.4 UML representative diagram. 

3.2.5 Emergency person detection ï Person localisation in a limited 

closed space  

GENERIC DESCRIPTION 

1. UC aim 
To localise persons that are present in a confined space. 
This is possible through cameras. The persons are located 
in the space monitored 

2. Primary actor type 

A. SAVE ME traveller groups 

Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
VAll travellers 
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Ç Other: ééééééééééééééééééééé.. 
 

B. SAVE ME rescue teams 

V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 

V Infrastructure manufacturers 

ÇNational, local and regional authorities 

ÇTravellers/citizens organisations (e.g. elderly 
associations) 

Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
Vother: any emergency 

5. Application areas  

A. Pilot site application areas:  

V Metro terminal (wide area) 

V Metro platform (confined area) 

V Metro vehicle 

V Tunnel 

 

B. Other application areas: 

V Bus 

Ç Bus station/hub 

V Train 

V Light train 

Ç Train station 

Ç Bridge 

Ç Transportation infrastructure: ééééééééééé 

Ç Other: éééééééééééééééééééééé 

6. Connected UCs All UC3.2.X 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Location of people 

Ç Telecommunication ·  

V Decision support system · Location of people 

Ç Operator support ·  

Ç Individual guidance to ·  
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travelers 

ÇCollective herding 
guidance 

·  

V Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection and 
on assigning the priority 
level above 

The localisation of persons in closed areas is significant in 
case of emergency. The localisation can be used to feed 
the simulation model to estimate the evolution of the 
evacuation. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: localization of a person in a closed area 
Step2: the sensor gives the location for each person 
identified 
Step3: information is communicated to DSS/Centre 

12. System output Presence of person and area of detection 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through DSS 

b. Sensor devices & 
restrictions 

The localization sensor 
shall be deployed in the 
area and communication 
to the DSS must be 
always active 

 

14. Key environmental 
factors 

Specify for each of the following types: 

V time of operation (day/night,é): continuous 

V open or close terrain: limited view  

V number of levels: any 

V stairs or not: any 

Ç number of exits: NA 

Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Presence of light or interference reduced. During 
emergency node not involved shall continue to work 
There should not be any systematic cause of false alarms. 
This condition shall be avoid by proper location of the 
sensor or the choice of the sensor technology. In case of 
un-expected source of false alarm, the DSS shall disable 
the sensor. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences

ÇYes:  

Çstatic parameters:  ééééé.é. 

Çsemi-dynamic parameters: ééééééé.. 

Çdynamic parameters: ééééééé.. 
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) V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes.  

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 

ü False alarm lower than 10% 

ü Accurate person identification higher than 80% 

ü Location error less than 10 meters, relative error 
less the 2 meters 

See UC3.1.1 for definition 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 

ü Sensors deployed 

ü Communication available 

ü Power supply available 

ü Connection to the centre available and protocol 
implemented 

22. Important accessibility 
attributes (per user 
group) 

none 

23. References   

24. Comments  
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Figure 58:  SAVE ME UC3.2.5 UML representative diagram. 

 

3.3 Vehicle detection  

3.3.1  Emergency vehicle detection ï Vehicle Counting 

GENERIC DESCRIPTION 

1. UC aim 
To calculate the number of vehicles in a section of road 
tunnel, metro tunnel. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
V PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
VInfrastructure manufacturers 
V National, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 
Ç fire  
Ç earthquake 
Ç terrorist attack 
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Ç flood  
Vother: this is an accessory information 

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UC3.1.1 

7. Relevant SAVE ME WP  WP4 

8. Services involved 

Note: Multiple choices is possible 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Number of vehicles  
on a section of 
road/metro tunnel (not 
involved in the 
emergency).  

The counting typically 
happens before or after 
the location of 
emergency. In the 
position of the 
emergency no 
guarantee of correct 
measurement can be 
given 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. 
ééééééééééééé.. 

·  

 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ reason 
of selection and on 

The number of trapped vehicle is a crucial information in an 
emergency situation.  
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assigning the priority 
level above 

SPECIFIC DESCRIPTION  

11. Scenario(s) 
Step1: estimation of the number of vehicles  
Step2: localization of the vehicles 
Step3: communication to the DSS 

12. System output LOS / average speed on the roads monitored 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

No interaction, only 
through DSS 

b. Sensor devices & 
restrictions 

The appropriate sensors 
shall be installed in the 
tunnel and communication 
to the DSS must be 
continuous 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): continuous 
V open or close terrain: roads 
Ç number of levels: NA 
Ç stairs or not: NA 
Ç number of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Sensors should be deployable; a guardrail shall be present 
or other supporting structure.  
Depends on the sensor: there shall not be external event 
that can have the same effect on the sensor (e.g. road 
works that have impulsive sound/ vibration or sun/ light 
sources).  
There should not be any systematic cause of false alarms. 
This condition shall be avoided by proper location of the 
sensor or the choice of the sensor technology. In case of 
unexpected source of false alarm, the DSS shall disable 
the sensor.   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V  continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

No power requirements. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü Vehicle number error less then 20% (min number of 

vehicle is 10 in the section) 
See UC3.1.1 for definition  

21. Prerequisites from/for 
other UCs (what input 

Pre-requisite: 
ü Sensors deployed 
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and which UCs?) ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

none 

23. References   

24. Comments  

 

 
Figure 59: SAVE ME UC3.3.1   UML representative diagram. 

4. Localisation  

4.1 Vehicles and people localization in a tunnel/underground station,   

terminal or hub 

GENERIC DESCRIPTION 

1. UC aim 
People, their vehicles and PT vehicles are localized to 
precision/accuracy afforded by state of sensing 
infrastructure; location information is passed on to rescuers 
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(and potentially end-users) via communication 
infrastructure 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary 
actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of 
emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
V Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UC5.3; potentially UC6.1-6.3, 8.1, 8.2, 9.2 

7. Relevant SAVE ME 
WP 

 WP4 (sensing infrastructure) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Sensing infrastructure 
functional 

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to ·  
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travelers 

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Successful localization of travellers will depend on state of 
infrastructure and people carrying mobile phones so that 
they can be tracked; localization of people in the area 
affected by emergency situation is relevant to manage 
rescue operations 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: The system is alerted that an emergency has 
occurred and that location tracking is required. 
Step 2: Using the functional stationary sensor nodes as 
well as compatible mobile nodes (i.e. travelers personal 
devices), the system starts to continuously track the 
location of travelers in the area covered by the system. 
This information can also be relayed back to travelers. 
Step 3: Using the communication infrastructure, location 
information is streamed back to the emergency response 
control centre, and relayed back to rescuers. 
Step 4: Once rescue teams enter the area affected by the 
emergency situation, their location is tracked via their 
mobile devices as well. 
Step 5: Using the communication infrastructure, location 
information (for both travelers and rescuers) is streamed 
back to control centre and relayed to rescuers. 

12. System output 
A continuously updated list of locations for all tracked 
agents in the area covered by the sensor system 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Nomad devices (mobile 
phone with BT/WLAN) 

b. Sensor devices & 
restrictions 

Within sensing range of 
nearest sensor node 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  any 
V open or close terrain: any 
V number of levels: any (increased complexity for more 
than one 
V stairs or not: stairs 
Çnumber of exits: ééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Communication link to emergency response centre; 
sensing infrastructure at least partially intact 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 
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17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V/Ç GSM  
V WiFi 
V Bluetooth 
Ç other: éééééééééééééééééééééé 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy during event and rescue operations 

20. Quality of service 
indicators 

Precision: over 90% 
Accuracy of at least 3 meters in metro, 10 meters in tunnel  
Coverage: over 95%  
Update rate of location sensing: at least 100Hz 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

UC4.2 (description of behavior of communication network) 

22. Important 
accessibility 
attributes (per user 
group) 

N/A 

23. References   

24. Comments  

 

 

Figure 60: SAVE ME UC4.1 UML representative diagram. 
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4.2 People localisation in a vehicle  

In-vehicle localization could be described as a recursive instantiation of UC4.1. 

5. Decision support system  

5.1 Routing for optimal evacuation on a group-wise manner  

GENERIC DESCRIPTION 

1. UC aim 

To determine (non-personalized) evacuation routes 
according to specific criteria (safety, distance, flow of 
movement, time required, exposure to hazards, 
accessibility etc.). This operation will either be done 
automatically by the decision support system using an 
optimization procedure or semi-automatically together with 
the infrastructure operator.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travelers  
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 
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6. Connected UCs 

Receives input from the emergency detection and 
localization modules (under UC categories 3.3 and 3.4). 
Requests and receives simulation data from the crowd 
simulation module (UCs category 2).  Sends and receives 
evacuation plans from the operator module (UC6.7). Sends 
routing plans to the UCs of category 8. Furthermore, 
personalized routing (UC5.2) and routing of rescue teams 
(UC5.3) also needs to be taken into account for group-wise 
route planning. 

7. Relevant SAVE ME 
WP 

 WP5 (both activities: A5.2 deals with the decision support 
system, whereas A5.1 deals with the closely interacting 
simulation module). Also, close interaction with WP4 
(detection and communication system), A6.1 (operator 
module) and A6.4 (collective herding guidance). 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system Never select hazardous 
routes (0% of the time). 

Initial routing computed 
at most in 15 seconds 
after the hazard is 
identified by the WSN. 

Alternative routes also  
identified at most 15 
seconds after input 
informing about hazards 
in the primary routes 
comes from the WSN.  

Please note that there is 
no point in identifying 
many alternative routes 
before a hazard appears 
in the primary routes, 
because the DSS looks 
at optimal solutions and 
in addition the 
providence of alternative 
routes to travelers may 
negatively affect the 
efficiency of the 
evacuation.  Speed of 
evacuation always 
(100% of the trials) 
improved compared to 
the case that static or no 
guidance is provided. 
Number of casualties 
always (100% of the 
trials) smaller compared 
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to the case that static or 
no guidance is provided. 

These last two criteria 
will be evaluated by 
comparing the actual 
data to data coming 
from the simulation. 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

VCollective herding guidance Clarity and unambiguity 
of evacuation guidance 

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. 
ééééééééééééé. 

·  

 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Guidance of travellers is the primary goal of the SAVE ME 
platform.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: The decision support system is notified by the 
environmental detection module that a hazardous event 
has occurred. 
Step 2: Current sensory information is requested from the 
localization and environmental detection modules. 
Step 3: A request is sent to the simulation module in order 
to simulate different evacuation policies. 
Step 4: Evacuation policies are evaluated and ranked 
based on the data received by the simulation module. 
Step 5: If an operator is present, present the ranked plans 
to him and receive confirmation / modified evacuation 
plans. 
Step 6: Transmit the evacuation routes to the collective 
guidance transmission module. 
Step 7: Return to step 2 (continuously monitor the 
conditions and update guidance as necessary). 

12. System output 
Evacuation routes to be followed by travelers. These 
routes will probably have the form of paths in a graph 
based representation of the site. 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Interfaces with appropriate 
collective guidance means 
and the operator support 
module are required. 

b. Sensor devices & 
restrictions 

Input from the sensory 
processing modules is 
required. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): all 
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V open or close terrain: anywhere 
Ç number of levels:  
Ç stairs or not: 
Çnumber of exits:  
Ç other:é 

15. Environmental 
restrictions 

Connection to the sensor processing modules, the 
simulation module, the operator module and collective 
guidance transmission means. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: éééééééééééééééééééééé. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi  
Ç Bluetooth 
V other: depends on the implementation of the SAVE ME 
WSN and communication infrastructure 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy of the machine that is running the 
decision support system is an important requirement. 
Robustness of power supply to different types of events 
needs to be ensured. Furthermore, there should be no 
interference in the communication with other interacting 
modules. 

20. Quality of service 
indicators 

Speed of evacuation, safety of chosen routes, accessibility 
of routes, minimum risk, absence of bottlenecks. 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Required input: emergency detection data from UC3.1-3, 
localization data from UC4.1-4.2, simulation data from 
UC2.3. 

22. Important 
accessibility 
attributes (per user 
group) 

- 

23. References  - 

24. Comments 
Special care needs to be taken so that group-wise 
guidance is not conflicting with personalized guidance. 
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Figure 61: SAVE ME UC5.1 UML representative diagram. 

5.2 Personalized routing for trapped travelers  

GENERIC DESCRIPTION 

1. UC aim 

To determine personalized evacuation routes that are 
suitable for different traveler profiles according to specific 
performance criteria (safety of route, distance, flow of 
movement, time required, exposure to hazards, 
accessibility etc.). This operation will either be done 
automatically by the decision support system using an 
optimization procedure or semi-automatically together with 
the infrastructure operator.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) ÇVehicle manufacturers 
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ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 

Receives input from the emergency detection and 
localization modules (under UCs categories 3 and 4). 
Requests and receives simulation data from the crowd 
simulation module (UCs category 2).  Sends and receives 
evacuation plans from the operator module (UC6.7). Sends 
routing plans to UC7.3. Furthermore, group-wise routing 
(UC5.1) and routing of rescue teams (UC5.3) also needs to 
be taken into account for personalized route planning. 

7. Relevant SAVE ME 
WP 

 WP5 (both activities: A5.2 deals with the decision support 
system, whereas A5.1 deals with the closely interacting 
simulation module). Also, close interaction with WP4 
(detection and communication system), A6.1 (operator 
module) and A6.3 (individual traveller guidance). 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system Never select hazardous 
routes (0% of the time). 

Take into account all 
classes of users (all 
sorts of disability) and 
never select  
inaccessible routes for 
any class of user. 

Initial routing computed 
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at most in 15 seconds 
after the hazard is 
identified by the WSN. 

Alternative routes also  
identified at most 15 
seconds after input 
informing about hazards 
in the primary routes 
comes from the WSN.  

Please note that there is 
no point in identifying 
many alternative routes 
before a hazard appears 
in the primary routes, 
because the DSS looks 
at optimal solutions and 
in addition the 
providence of alternative 
routes to travelers may 
negatively affect the 
efficiency of the 
evacuation.  Speed of 
evacuation always 
(100% of the trials) 
improved compared to 
the case that static or no 
guidance is provided. 
Number of casualties 
always (100% of the 
trials) smaller compared 
to the case that static or 
no guidance is provided. 

These last two criteria 
will be evaluated by 
comparing the actual 
data to data coming 
from the simulation. 

Ç Operator support ·  

V Individual guidance to 
travelers 

Clarity of messages and 
unambiguity of 
evacuation guidance 

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé.. 
ééééééééééééé. 

·  

 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 

Guidance of travellers is the primary goal of the SAVE ME 
platform. This UC deals exactly with this goal.  
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priority level above 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: The decision support system is notified by the 
environmental detection module that a hazardous event 
has occurred. 
Step 2: Current sensory information is requested from the 
localization and environmental detection modules. 
Step 3: Any available information on travelersô profiles is 
collected (special needs, preferences, etc.). 
Step 4: A request is sent to the simulation module in order 
to simulate different evacuation policies for different forms 
of travelersô profiles. 
Step 5: Evacuation policies are evaluated and ranked 
based on the data received by the simulation module. 
Step 6: If an operator is present, present the ranked plans 
to him and receive confirmation / corrective guidance.  
Step 7: Transmit the evacuation routes to the personalized 
guidance module. 
Step 8: Return to step 2 (continuously monitor the 
conditions and update guidance as necessary). 

12. System output 
Evacuation routes adapted to the profiles of individual 
travelers. These routes will probably have the form of paths 
in a graph based representation of the site. 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Connection with the 
individual travellersô 
devices and the operator 
support module is 
required. 

b. Sensor devices & 
restrictions 

Input from the sensory 
processing modules is 
required. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): all 
V open or close terrain: anywhere 
Ç number of levels:  
Ç stairs or not: 
Çnumber of exits:  
Ç other: 

15. Environmental 
restrictions 

Connection to the sensor processing modules, the 
simulation module, the operator module and the travellersô 
personal devices. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

VYes:  
Vstatic parameters: according to the user profile 
Vsemi-dynamic parameters: according to the type of 
hazard / emergency 
Vdynamic parameters: according to the evolution of the 
hazard and the travellerôs actions 

ÇNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi  
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Ç Bluetooth 
V other: communication with the sensory processing  layer 
and the simulation module depends on the implementation 
of the SAVE ME communication infrastructure 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy of the computer that is running the 
decision support system is an important requirement. 
Furthermore, there should be no interference in the 
communication with other interacting modules. 

20. Quality of service 
indicators 

Speed of evacuation, safety of chosen routes, accessibility 
of routes, minimum risk, absence of bottlenecks. Coverage 
of different travellersô classes / profiles. 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Required input: emergency detection data from UC3.1-3.3, 
localisation data from UC4.1-4.2, simulation data from 
UC2.3. 

22. Important 
accessibility 
attributes (per user 
group) 

 

23. References  - 

24. Comments 

It is important to have some provision against providing 
confusing guidance through different notification means, 
in particular through collective and personalized guidance 
means.  

 

 

Figure 62: SAVE ME UC5.2 UML representative diagram. 
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5.3 Personalized routing for rescue teams  

GENERIC DESCRIPTION 

1. UC aim 

To prioritize rescue targets and route rescue teams in 
order to optimize the operational efficiency of the available 
crews (those that are nearer to the victims) and minimize 
the risk that trapped travellers and the rescue teams are 
exposed to. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 

Receives input from the emergency detection and 
localization modules (under UC categories 2 and 3). 
Requests and receives simulation data from the simulation 
module (UC category 2, simulation of environmental 
conditions is critical for this UC).  Sends and receives 
rescue team guidance plans from the operator module 
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(UC6.7). Sends rescue guidance to UC9.4. 

7. Relevant SAVE ME 
WP 

 WP5 (both activities: A5.2 deals with the decision support 
system, whereas A5.1 deals with the closely interacting 
simulation module). Also, close interaction with WP4 
(detection and communication system), A6.1 (operator 
module) and A6.2 (rescue team guidance module). 
Furthermore, group-wise (UC3.5.1) as well as personalized 
routing (UC3.5.2) also need to be taken into account for 
rescue operation planning. 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system Never select hazardous 
routes (0% of the time). 

Initial routing computed 
at most in 15 seconds 
after the hazard is 
identified by the WSN. 

Alternative routes also 
identified at most 15 
seconds after input 
informing about hazards 
in the primary routes 
comes from the WSN.  

Please note that there is 
no point in identifying 
many alternative routes 
before a hazard appears 
in the primary routes, 
because the DSS looks 
at optimal solutions and 
in addition the 
providence of alternative 
routes to travelers may 
negatively affect the 
efficiency of the 
evacuation.  Time to 
complete the operations 
always (100% of the 
trials) improved 
compared to the case 
no guidance is provided. 
Number of casualties 
always (100% of the 
trials) smaller compared 
to the case that no 
guidance is provided to 
the rescue team. 

These last two criteria 
will be evaluated by 
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comparing the actual 
data to data coming 
from the simulation.  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Guidance of the rescue teams is essential for disaster 
mitigation. Appropriate mitigation plans can significantly 
reduce the effect of hazards to the health of travellers and 
rescue teams.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: The decision support system is notified by the 
environmental detection module that a hazardous event 
has occurred. 
Step 2: Notification signals are sent to the rescue teams 
(this is done automatically by the decision support system 
and not by the infrastructure operator, in order to speed up 
the mitigation process).  
Step 3: Current sensory information is requested from the 
localization and environmental detection modules. 
Step 4: A list of possibly trapped travellers is retrieved from 
the localization information and requests for assistance are 
collected. The special needs of trapped travelers are taken 
into account, as well as the nearest rescuer. 
Step 5: A request is sent to the simulation module in order 
to simulate different rescue plans. 
Step 6: Rescue plans are evaluated and ranked based on 
the data received by the simulation module. 
Step 7: If an operator is active, present the ranked plans to  
him and receive confirmation / corrective guidance.  
Step 8: Transmit the routing guidance to the rescue teams. 
Step 9: Return to step 2 (continuously monitor the 
conditions and update guidance as necessary). 

12. System output 

Rescue team routing guidance together with any 
information regarding the rescue targets. The routes will 
probably have the form of paths in a graph based 
representation of the site. 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Connection with the 
rescue teams devices, the 
individual travellersô 
devices and the operator 
support module is 
required. 

b. Sensor devices & 
restrictions 

Input from the sensory 
processing modules is 
required. 
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14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): all 
V open or close terrain: anywhere 
Ç number of levels:  
Ç stairs or not: 
Çnumber of exits:  
Ç other: 

15. Environmental 
restrictions 

Connection to the sensor processing modules, the 
simulation module, the operator module and the rescue 
teams and travellersô personal devices. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

VYes:  
V static parameters: according to the profile of the 
rescue team 
V semi-dynamic parameters: according to the type of 
emergency 
 V dynamic parameters: according to the evolution of 
the hazard and the rescue teamôs actions 

ÇNo 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi  
Ç Bluetooth 
V other: communication with the sensory processing  layer 
and the simulation module depends on the implementation 
of the SAVE ME communication infrastructure 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy of the computer that is running the 
decision support system is an important requirement. 
Furthermore, there should be no interference in the 
communication with other interacting modules. 

20. Quality of service 
indicators 

Speed of reaching trapped travellers, minimum risk of 
exposure to hazardous conditions both for the travellers 
and the rescue teams,  

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Required input: emergency detection data from UC2.1-3, 
localisation data from UC4.1-4.2, simulation data from UCs 
category 2. 

22. Important 
accessibility 
attributes (per user 
group) 

- 

23. References  - 

24. Comments - 
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Figure 63: SAVE ME UC5.3 UML representative diagram. 

 

5.4 Automatic reconfiguration of network in case of communication 

network loss  

GENERIC DESCRIPTION 

1. UC aim 

The wireless network is automatically reconfigured in case 
the communication is lost during a disaster situation. It 
provides a consistent replication of the evacuation plans 
and communicates and informs directly the user. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
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Ç  Other:éééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

ã  fire  
ã earthquake 
ã  terrorist attack 
ã  flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
ã Metro terminal (wide area) 
ã  Metro platform (confined area) 
ã  Metro vehicle 
ãTunnel 
 
B. Other application areas: 
ã  Bus 
ã  Bus station/hub 
ã  Train 
ã Light train 
ã  Train station 
ã Bridge 
ã Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME 
WP 

 WP4 (Task 4.3) 

8. Services involved 

Note: Multiple choices is possible 

Services  Relevant success 
par
 me
 ers (if any) 

ÇCrow
  simulat
 on ·  

Ç Emergency detection  ·  

Ç Localisation ·  

 Telecommunication · Redundancy through 
replication: the network 
coverage should be 
increased at least 50% 
(by adding 1 extra router 
between every 2 routers 
of the network) 
·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  
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Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé. ·  
 

9. Priority Level  Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Communications must be available in an emergency 
scenario to support users and rescue teams in the 
evacuation process and the management of the situation. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: An emergency situation is detected 
 
Step 2: Wifi routers installed in vehicles and stations as 
black boxes become active.  
 
Step 3: In case of local communication modes interruption 
by the explosion, terrorist attack, etc. the network is 
recalibrated. 
 
Step 4: If the disaster is more powerful than the 
requirements and some nodes collapse, the ad-hoc wifi 
architecture reconfigures automatically the network routing 
by using the active nodes connected to internet. 
 
Step 5: The system restores the required communications. 
 
Step 6: If the infrastructure has critical points of failure that 
block the internet connectivity with the emergency center, 
an embedded program, installed in the active routers, 
provides information about the static evacuation plan on 
the mobile devices of users entrapped in the transportation 
hub. 

12. System output The system reconfigures the required communications. 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

 

b. Sensor devices & 
restrictions 

Ad-hoc wireless network 
composed by Wifi routers 
able to manage Bluetooth 
and GSM connectivity with 
preinstalled and automatic 
upgradable emergency 
software. Routers are 
installed in vehicles and 
stations as black boxes 
resistant to a disaster in 
terms of replication, 
redundancy and diversity. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means (be it GSM, GPRS, UMTS, WiFi, é) 
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
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Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ãNo 

17. Key operation 
characteristics 

ã continuous (routers activated until the incident finishes) 
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

ã GSM  
ã WiFi 
ã Bluetooth 
Ç other: éééééééééééééééééééééé 

19. Power autonomy 
requirements and 
other security 
systems 

1. Power autonomy for as long as the event lasts 
2. Hardware equipment resistant to the disaster 

20. Quality of service 
indicators 

Fault-tolerance characteristics: 

¶ Replication: providing multiple identical instances of 
the same system, directing tasks or requests to all 
of them in parallel, and choosing the correct result 
on the basis of a quorum. 

¶ Redundancy: providing multiple identical instances 
of the same system switching to one of the 
remaining instances in case of failure.  

¶ Diversity: providing multiple different 
implementations of the same specification, and 
using them like replicated systems to cope with 
errors in a specific implementation. 

Hardware resistance to an explosion. 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

 

22. Important 
accessibility 
attributes (per user 
group) 

 

23. References   

24. Comments  
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Figure 64: SAVE ME UC5.4 UML representative diagram. 

 

6. Operator support  

6.1 Info on the type of incident (different UCs for 3 different modes: 

informative, cautionary, alerting)  

6.1.1 Info on the type of incident - Informative 

GENERIC DESCRIPTION 

1. UC aim 

Early responders, such as the operators of a traffic 
infrastructure, need to receive information about security-
relevant parameters and incident-related events.  
Informative messages have the least priority of the 
ñincident infosò. They focus the operatorôs attention on 
possibly important proceedings and assure the user of the 
continous functioning of the system.  
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2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME 
WP 

 WP6 (Acivity 6.1), also WP3 (A3.2 ï HMI elements) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Valid parameters sent 

V Localisation · Valid parameters sent 

V Telecommunication · Valid parameters sent 

Ç Decision support system ·  

V Operator support · Success of UC 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  
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V Infrastructure operator 
training) 

· Actors trained to 
interpret system 
response 

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Optimised provision of real-time information to operators is 
one of the most important goals of the project ï and 
supposedly a necessary requirement for traveler rescuing 
and mitigation.   

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: an incident situation or a relevant parameter 
change is detected by the system.   
 
step 2: a piece of information about the incident is 
classified as ñinformativeò by the systemôs algorithms.  
(The classification needs to be created within the project. 
One possible example would be information about a 
number of travellers having successfully escaped the site).  
 
step 3: In accordance to a defined message delivery 
strategy, the current messages (informative, cautionary, 
alerting) are weighted.   

12. System output 

The output is twofold:  
1. Messages to the infrastructure operators 
2. Feedback of the operatorôs answers (if existent) to the 

system 

13. Devices & 
restrictions 

PC (WindowsÊXP OS or higher) installed at the 
infrastructure control centre and connected to the SAVE 
ME network 

a. User Interaction 
devices & restrictions 

Has to fit into the 
operatorôs work-setting 

b. Sensor devices & 
restrictions 

Respective sensor set 
connected and working. 

 

14. Key environmental 
factors 

V time of operation (day/night,é): any time 
V open or close terrain: closed terrain 
Ç number of levels: any 
Ç stairs or not: any 
Çnumber of exits: not essential 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Incident has not harmed critical hardware, e.g. sensors & 
telecommunication.  

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
(Vstatic parameters:  if necessary) 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No (Probably; user needs will decide, however) 

17. Key operation 
characteristics 

Ç continuous  
V discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication Ç GSM (secondary) 
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networks required Ç WiFi (secondary) 
Ç Bluetooth (secondary) 
Vother: LAN, connecting the PC to the SAVE ME network.  

19. Power autonomy 
requirements and 
other security 
systems 

 
Power autonomy is highly recommendable for the 
operatorôs PC-equipment. 

20. Quality of service 
indicators 

- High usability (rated 7 on a 0-10 scale).  
- High reliability  

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

3.1-3.3, 4.1-4.2 
Information about critical parameters  

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 
 uc 6.1.1

Operator support

6.1.1

Info on the type of 

incident - Informativ e

SAVE ME User

SAVE ME rescue teams

Infrastructure operator

Receiv e information about security-relev ant 

parameters and incident-related ev ents

Detects  incident situations  or a relev ant 

parameter change

SAVE ME system

Classification of a  piece of information as 

ñinformativeò by the systemôs algorithms

 

Figure 65: SAVE ME UC6.1.1 UML representative diagram. 

6.1.2 Info on the type of incident - Cautionary 

GENERIC DESCRIPTION 

1. UC aim 

Early responders, such as the operators of a traffic 
infrastructure, need to receive information about security-
relevant parameters and incident-related events. 
Cautionary messages have medium priority within the 
group of ñincident infosò. Their aim is to draw the attention 
of the operator to potential threat situations, in order to 
assure that possible countermeasures can be taken in 
time. This includes supporting the operator by prioritizing 
the event and by giving information on whom to contact.  
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2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 3.1-3.3 

7. Relevant SAVE ME 
WP 

 WP6 (Acivity 6.1), also WP3 (A3.2 ï HMI elements) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Valid parameters sent 

V Localisation · Valid parameters sent 

V Telecommunication · Valid parameters sent 

Ç Decision support system ·  

V Operator support · Success of UC 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  
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Ç Guidance to rescue 
units 

·  

(V Infrastructure operator 
training) 

· Actors trained to interpret 
system response 

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Optimised provision of real-time information to operators is 
one of the most important goals of the project ï and 
supposedly a necessary requirement for traveler rescuing 
and mitigation.   

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: an incident situation or a relevant parameter 
change is detected by the system.   
 
step 2: a piece of information about the incident is 
classified as ñcautionaryò by the systemôs algorithms.  
(The classification needs to be created within the project. 
One possible example would be information about a critical 
number of travellers in a certain site / vehicle).  
 
step 3: In accordance to a defined message delivery 
strategy, the current messages (informative, cautionary, 
alerting) are weighted.  

12. System output 

The output is twofold:  
1. Messages to the infrastructure operators.  
2. Feedback of the operatorôs answers (if existent) to 

the system 

13. Devices & restrictions 

PC (WindowsÊXP OS or higher) installed at the 
infrastructure control centre and connected to the SAVE 
ME network 

a. User Interaction 
devices & restrictions 

Has to fit into the 
operatorôs work-setting 

b. Sensor devices & 
restrictions 

Respective sensor set 
connected and working. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): any time 
V open or close terrain: closed terrain 
Ç number of levels: any 
Ç stairs or not: any 
Çnumber of exits: not essential 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Incident has not harmed critical hardware, e.g. sensors & 
telecommunication.  

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
(Vstatic parameters:  if necessary) 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No (Probably; user needs will decide, however) 

17. Key operation 
characteristics 

Ç continuous  
V discrete  
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Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM (secondary) 
Ç WiFi (secondary) 
Ç Bluetooth (secondary) 
Vother: LAN, connecting the PC to the SAVE ME network.  

19. Power autonomy 
requirements and 
other security 
systems 

 
Power autonomy is highly recommendable for the 
operatorôs PC-equipment. 

20. Quality of service 
indicators 

- High usability (rated over 7 on a 0-10 scale).  
- High reliability (info over 95% true) 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

3.1-3.3, 4.1-4.2 
Information about critical parameters 

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 

 

Figure 66: SAVE ME UC6.1.2 UML representative diagram. 

6.1.3 Info on the type of incident - Alerting 

GENERIC DESCRIPTION 

1. UC aim 

Early responders, such as the operators of a traffic 
infrastructure, need to receive information about security-
relevant parameters and incident-related events. 
Alerting messages have the highest priority among the 
SAVE ME incident infos. They will come with a maximum 
of alerting signals, such as warning sounds, in order to 
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achieve the operatorôs attention by all means. They should 
optimally support the operator by displaying the most 
helpful information content, with respect to the operatorôs 
emergency procedures.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 3.1-3.3  

7. Relevant SAVE ME 
WP 

 WP6 (Activity 6.1), also WP3 (A3.2 ï HMI elements) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

V Emergency detection  · Valid parameters sent 

V Localisation · Valid parameters sent 

V Telecommunication · Valid parameters sent 

Ç Decision support system ·  

V Operator support · Success of UC 
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Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

(V Infrastructure operator 
training) 

· Actors trained to interpret 
system response 

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé.. ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Optimised provision of real-time information to operators is 
one of the most important goals of the project ï and 
supposedly a necessary requirement for traveler rescuing 
and mitigation.   

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: an incident situation or a relevant parameter 
change is detected by the system.   
 
step 2: a piece of information about the incident is 
classified as ñalertingò by the systemôs algorithms.  
(The classification needs to be created within the project. 
One possible example would be information about an 
explosion on the metro platform).  
 
step 3: In accordance to a defined message delivery 
strategy, the current messages (informative, cautionary, 
alerting) are weighted.    

12. System output 

The output is twofold:  
1. Messages to the infrastructure operators 
2. Feedback of the operatorôs answers (if existent) to 

the system 

13. Devices & restrictions 

PC (WindowsÊXP OS or higher) installed at the 
infrastructure control centre and connected to the SAVE 
ME network 

a. User Interaction 
devices & restrictions 

Has to fit into the 
operatorôs work-setting 

b. Sensor devices & 
restrictions 

Respective sensor set 
connected and working. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): any time 
V open or close terrain: closed terrain 
Ç number of levels: any 
Ç stairs or not: any 
Çnumber of exits: not essential 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Incident has not harmed critical hardware, e.g. sensors & 
telecommunication.  

16. Personalisation/ 
adaptation level 
(regarding the user 

ÇYes:  
(Vstatic parameters:  if necessary) 
Çsemi-dynamic parameters: ééééééé.. 
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impairments/preferen
ces) 

Çdynamic parameters: ééééééé.. 
V No (Probably; user needs will decide, however) 

17. Key operation 
characteristics 

Ç continuous  
V discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM (secondary) 
Ç WiFi (secondary) 
Ç Bluetooth (secondary) 
Vother: LAN, connecting the PC to the SAVE ME network.  

19. Power autonomy 
requirements and 
other security 
systems 

 
Power autonomy is highly recommendable for the 
operatorôs PC-equipment. 

20. Quality of service 
indicators 

- High usability (rated over 7 on a 0-10 scale).  
- High reliability (over 90% info accuracy) 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

3.1-3.3, 4.1-4.2 
Information about critical parameters 

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  

 

 

Figure 67:  SAVE ME UC6.1.3 UML representative diagram. 

6.2 Info on the affected area  

GENERIC DESCRIPTION 

1. UC aim 
Early responders, such as the operators of a traffic 
infrastructure, need to receive information about the extent 
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of the incident-affected area.  
In contrast to UC5 (and its sub-categories), information on 
the affected area is not to be communicated as a message 
but in the form of an omnipresent overview that allows for 
the most efficient monitoring of the dangerous situation and 
the evacuation and mitigation process.  

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UCs6.1  

7. Relevant SAVE ME 
WP 

 WP6 (Acivity 6.1), also WP3 (A3.2 ï HMI elements) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

V Crowd simulation · Provides necessary 
information 

V Emergency detection  · Provides necessary 
information 
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V Localisation · Provides necessary 
information 

V Telecommunication · Provides necessary 
information 

V Decision support system · Processes the operatorôs 
input 

V Operator support · Main function.  

Ç Individual guidance to 
travelers 

· (is a distant result of this 
UC) 

ÇCollective herding 
guidance 

· (is a distant result of this 
UC) 

Ç Guidance to rescue 
units 

· (is a distant result of this 
UC) 

(V Infrastructure operator 
training) 

· Operator is trained to 
complete the UC, using 
the system.  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Optimised provision of real-time information to operators is 
one of the most important goals of the project ï and 
supposedly a necessary requirement for traveler rescuing 
and mitigation.   

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: No incident: The standard overview screen is 
shown.   
 
step 2: The system detects an incident. Real-time 
information about the event, the mitigation process and the 
evacuation of travellers is displayed in a usable way on the 
screen.  
 
step 3: The operator enters commands into the user 
interface.  
 
step 4: The commands are validated and sent to the 
respective module.  
 
step 5: After the incident, the operator declares the 
emergency to be over, the system resets to its initial mode.  

12. System output 
1. A permanent overview over the affected area.  
2. Sending of commands from the operator to other 

module(s).  

13. Devices & restrictions 

PC (WindowsÊ XP OS or higher) installed at the 
infrastructure control centre and connected to the SAVE 
ME network.  

a. User Interaction 
devices & restrictions 

 

b. Sensor devices & 
restrictions 
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14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): any time 
V open or close terrain: closed terrain 
Ç number of levels: any 
Ç stairs or not: any 
Çnumber of exits: not essential 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
(Vstatic parameters:  if necessary) 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No (Probably; user needs will decide, however) 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

(V GSM possible source of real-time-data) 
(V WiFi possible source of real-time-data) 
(V Bluetooth possible source of real-time-data) 
V other: LAN, connecting the PC to the SAVE ME network. 

19. Power autonomy 
requirements and 
other security 
systems 

 
Power autonomy is highly recommendable for the 
operatorôs PC-equipment. 

20. Quality of service 
indicators 

- High usability (rated 7 on a 0-10 scale).  
- High reliability 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

3.1-3.3, 4.1- 4.2 
Real-time information.  

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  
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Figure 68:  SAVE ME UC6.2 UML representative diagram. 

 

6.3 Next steps and imminent actions  

GENERIC DESCRIPTION 

1. UC aim 
Early responders, such as the operators of a traffic 
infrastructure 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  
A. Pilot site application areas:  
V Metro terminal (wide area) 
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V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME 
WP 

 WP6 (Acivity 6.1), also WP3 (A3.2 ï HMI elements) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Optimised provision of real-time information to operators is 
one of the most important goals of the project ï and 
supposedly a necessary requirement for traveler rescuing 
and mitigation.   

SPECIFIC DESCRIPTION  

11. Scenario(s) 

step 1: an incident situation is detected by the system.  
 
step 2: the system acts as described in UC6.1 and 6.2. The 
operator starts to actively organise the mitigation.  
 
step 3: In a moment where there are no UC6.1 notifications 
or alerts, the operator needs an overview on which steps 
are probably to be taken next. On his demand, the system 
provides a list of actions.  
 

12. System output 

The output is twofold:  
1. Messages to the infrastructure operators 
2. Feedback of the operatorôs answers (if existent) to 

the system 
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13. Devices & restrictions 

PC (WindowsÊ XP OS or higher) installed at the 
infrastructure control centre and connected to the SAVE 
ME network.  

a. User Interaction 
devices & restrictions 

 

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): any time 
V open or close terrain: closed terrain 
Ç number of levels: any 
Ç stairs or not: any 
Çnumber of exits: not essential 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
(Vstatic parameters:  if necessary) 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No (Probably; user needs will decide, however) 

17. Key operation 
characteristics 

Ç continuous  
V discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: LAN, connecting the PC to the SAVE ME network. 

19. Power autonomy 
requirements and 
other security 
systems 

 
Power autonomy is highly recommendable for the 
operatorôs PC-equipment. 

20. Quality of service 
indicators 

- High usability (rated over 7 on a 0-10 scale).  
- High reliability (over 99% info accuracy) 
- Info conforming to right procedures over 99%  

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Input from DSS  UC5.1-5.3 
 

22. Important 
accessibility 
attributes (per user 
group) 

None 

23. References   

24. Comments  
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Figure 69: SAVE ME UC6.3 UML representative diagram. 

6.4 Communication with the service centre in case of disaster  

GENERIC DESCRIPTION 

1. Title  Communication with the service centre in case of disaster  

2. UC aim 

In case of emergency, the system establishes 
communication with  control centre module, which from 
that moment receives information on the emergency 
situation and incidents that may occur on the affected area 

3. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 

  Other: service centreééééééééééé.. 

4. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

5. Type of emergency 

ã  fire  
ã earthquake 
ã  terrorist attack 
ã  flood  
Ç other: ééééééééééééééééééééé..  
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6. Application areas  

A. Pilot site application areas:  
ã Metro terminal (wide area) 
ã  Metro platform (confined area) 
ã  Metro vehicle 
ã Tunnel 
 
B. Other application areas: 
ã  Bus 
ã  Bus station/hub 
ã  Train 
ã Light train 
ã  Train station 
ã Bridge 
ã Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

7. Connected UCs  

8. Relevant SAVE ME 
WP 

 WP6 (Task 6.1) 

9. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

ÇTelecommunication ·  

Ç Decision support system ·  

ã Operator support · Receiving real-time 
information 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

10. Priority Level  Essential  Ç Secondary   Ç Supportive 

11. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Communications must be available in an emergency 
scenario to support the service centre in the management 
of the situation. 

SPECIFIC DESCRIPTION  

12. Scenario(s) 

Step 1: An emergency situation is detected 
Step 2: The system activates the communication with the 
operators centre  
Step 3: the system starts transmitting all the information 
detected.   

13. System output 
The system is activated, establishes communication with 
the operatorôs centre and starts transmitting information. 
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14. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

 

b. Sensor devices & 
restrictions 

Sensors of the detection 
system  

 

15. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means  
 
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

16. Environmental 
restrictions 

 

17. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ãNo 

18. Key operation 
characteristics 

Ç continuous  
Ç discrete  
ã  periodical (the information is sent when the detection 
system provides new data 
Ç other: ééééééééééééééééééééé.. 

19. Communication 
networks required 

ÇGSM  
ã WiFi 
Ç Bluetooth 
Ç other: éééééééééééééééééééééé 

20. Power autonomy 
requirements and 
other security 
systems 

1. Power autonomy for as long as the event lasts 
2. Hardware equipment resistant to the disaster 

21. Quality of service 
indicators 

Fault-tolerance characteristics: replication, redundancy and 
diversity 
Real-time data transmission 

22. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

The establishment of communication with the operatorôs 
centre  is a prerequisite for the subsequent transmission of  
information (input for UC6.1, UC6.2) 

23. Important 
accessibility 
attributes (per user 
group) 

 

24. References   

25. Comments  
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Figure 70: SAVE ME UC6.4 UML representative diagram. 

6.5 Communication with the emergency teams  

GENERIC DESCRIPTION 

1. UC aim 

The Rescue Team Leaders receive information about the 
emergency scenario in an easily manageable format, so 
that they are able to optimize their intervention on field. 
Details must be provided about the type of event(s), people 
and vehicles involved and time elapsed. The information 
presentation strategy shall allow team leaders to prioritize 
operations, and therefore to organize the teamsô work. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary 
actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
VNational, local and regional authorities 
VTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of 
emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
V other: and any kind of emergency requiring the 
intervention of a rescue team 
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5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
Ç Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
Gets input from UCs6.1-6.4, UC9.2; UC9.3 
Gets input from and provides output to UC3.1; UC4.1-4.2; 
UC5.3;UC6.4 

7. Relevant SAVE ME 
WP 

 WP4; WP3 (Activity 3.3); WP6 (Activity 6.1 and 6.2) 

8. Services involved 

 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

V Localisation · Awareness of position of 
all the actors involved 
(more than the 80% of 
the people involved) 

V Telecommunication · Availability of 
telecommunication 
network 

Ç Decision support system ·  

V Operator support · Relevance of information 
to maintain situation 
awareness 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

V Guidance to rescue 
units 

· Allow the rescue teams 
to reach the position 
(effectiveness , i.e.95% 
of rescue teamsô 
members reach the final 
position among these 
100% of those who are in 
charge of the first 
intervention and safety 
i.e. 5% of rescue teamsô 
members are injured 
target) within a given time 
threshold (efficiency 
target, i.e. between 2 and 
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5 minutes from the arrival 
in emergency site or from 
the barracks) 

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The communication among the emergency teams is one of 
the most important action needed during a disaster or 
accident because maintaining the right level of control, 
command and coordination guarantees a correct use of the 
resources (i.e. personnel and equipment). 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: an emergency situation is detected by the system 
and the rescue teams arrived at the operational area 
communicate the readiness; 
Step 2: the system notifies to rescue teams the availability 
of the communication system (either automatically or 
manually) 
Step 3: each team leader is able to communicate with 
other team leaders or communication, control and 
coordination (C3) centre 
Step 4 the rescue mission starts 
Step 5.1 Top down push update: C3 centre provides 
updated information to team leaders 
Step 5.2 bottom up push update: team leaders provide 
updated information to C3 centre 
Step 5.3 Top down pull update: C3 centre requests 
updated information to team leaders 
Step 5.4 bottom up pull update: team leaders request 
updated information to C3 centre 

12. System output 
Guarantee a secure and always operative channel of 
communication 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Nomadic devices i.e. Short 
wave radio and PDA 

b. Sensor devices & 
restrictions 

Communication media 
between mobile device and 
emergency centre. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  
V open or close terrain: anywhere 
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

Connection to the Emergency Centre. Mobile device on 
and with enough battery 

16. Personalisation/ 
adaptation level 
(regarding the user 

V Yes:  
Vstatic parameters:  localization and navigation info 
(both self referenced and target referenced), 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 228 

impairments/preferen
ces) 

Çsemi-dynamic parameters: according to the 
emergency type and parameters (e.g. update about fire 
spreading on the target location) 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

Ç continuous  
V discrete  
V periodical  
V other: depending in which step happens to take place 
(referenced to scenario phases) 

18. Communication 
networks required 

V GSM  
Ç WiFi 
Ç Bluetooth 
V other: FM frequency  

19. Power autonomy 
requirements and 
other security 
systems 

As long as event duration (approximately 12-18 hours), the 
communication mean can be encrypted to guarantee the 
security. 

20. Quality of service 
indicators 

Accuracy and reliability to deliver the messages, update 
must be associated to a time stamp 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

It needs relevant information from UC3.1; UC4.1; UC4.2; = 
UC5.3;UC6.4 in order to guarantee the sufficient level of 
situation awareness for the team leaders. 
 

22. Important 
accessibility 
attributes (per user 
group) 

N/A 

23. References   

24. Comments  
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Figure 71:  SAVE ME UC6.5  UML representative diagram. 

6.6 Communication with third parties  

GENERIC DESCRIPTION 

1. UC aim 

To inform the third parties (i.e. responsible authorities, 
transportation network operators, infrastructure operators, 
public transport fleet operators) regarding the emergency 
situation. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
V PT drivers 
V Other: National, local and regional authorities, road 
users and traffic information services. 

3. Secondary actor(s) 
ÇVehicle manufacturers 
ÇInfrastructure manufacturers 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 230 

VNational, local and regional authorities 
VTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: and any kind of emergency requiring the 
intervention of a rescue team 

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
Ç Tunnel 
 
B. Other application areas: 
Ç Bus 
V Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
V Transportation infrastructure:  
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 
Gets input from UC3.1-3.3; U4.1-4.2 under the supervision 
of control room 

7. Relevant SAVE ME 
WP 

WP4 (Activity A4.3) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

V Telecommunication · Availability of 
telecommunication 
network 

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Prevent congestion in the nearing of the area affected by 
the emergency 

SPECIFIC DESCRIPTION  
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11. Scenario(s) 

The third parties( i.e. responsible authorities, transportation 
network operators, infrastructure operators, public 
transport fleet operators) periodically receive information 
that is related to the emergency situation to support early 
rescuers through specific action (i.e. limit traffic access, 
communicate with other travelers are not involved etc.). 
Information to be delivered to third parties will be filtered in 
order to avoid unwanted consequences. 

12. System output ( The information will be delivered by early rescuers ) 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

N/A 

b. Sensor devices & 
restrictions 

N/A 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é): éééééééééé 
Ç open or close terrain:  
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

GSM coverage;   

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

Ç Yes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
V periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
Ç WiFi 
Ç Bluetooth 
Ç other: Radio or internet 

19. Power autonomy 
requirements and 
other security 
systems 

The communication mean can be encrypted to the security 
of communication 

20. Quality of service 
indicators 

Communication established within 5 minutes 
Appropriate info exchange in real time  
No leakage of non authorized info 

21. Prerequisites from/for 
other UCs (what 
input and which 
UCs?) 

N/A 

22. Important 
accessibility 
attributes (per user 
group) 

N/A 

23. References   

24. Comments  
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F
Figure 72: SAVE ME UC6.6  UML representative diagram. 

6.7 Manage and store real-time info, through communication with DSS  

GENERIC DESCRIPTION 

1. UC aim 

To enhance the operatorôs situation awareness by storing, 
organizing and presenting real-time information about the 
environmental conditions, the evacuation plans and the 
rescue team activity. Also, to allow the operator to 
intervene in the automatic decision making of the DSS. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
V Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 
V fire  
V earthquake 
V terrorist attack 
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V flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs 

Receives environmental (UC3.1-3) and localization 
(UC4.1-2) data from the sensory processing modules and 
the DSS. It also receives group-wise (UC5.1) as well as 
personalized (UC5.2) evacuation plans as well as rescue 
plans (UC5.3) from the DSS. It may send modified plans 
and policies back to the DSS. 

7. Relevant SAVE ME 
WP 

 WP6, in particular A6.1 (operator support). It also interacts 
closely with the DSS (A5.2) and the sensory processing 
modules (UCs under categories 3 and 4).  

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support system ·  

V Operator support Efficient handling as well 
as accurate and 
compact description of 
information regarding: 
hazard evolution, 
environmental 
conditions, evacuation 
plans and rescue 
operations. Efficient 
ways of interacting with 
the DSS to modify 
evacuation and rescue 
plans. 

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  
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Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Human supervision of the evacuation and mitigation 
process is important, since it is possible that unforeseen 
situations that the DSS cannot effectively deal with may 
occur. A system that aggregates information efficiently 
would enhance the operatorôs situation awareness and 
would support him in better decision making, should 
additional action needs to be taken.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: Environmental and localization data is retrieved 
from the sensory processing modules and / or the DSS. 
Step 2: Evacuation and rescue plans are retrieved from the 
DSS. 
Step 3: Data is indexed according to the time it relates to, 
compared to recent history and salient features are 
extracted. 
Step 4: Aspects of the data that are deemed important for 
decision making are visualized. 
Step 5: Return to step 1 (continuously monitor the 
condition). Also, continuously process feedback from the 
operator and if required send modified plans / guidance to 
the DSS.  

12. System output 
Information about the hazard, the whereabouts of the 
travellers, the evacuation and the rescue plans in a 
compact and rich representation.  

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

A rich end user interface 
for the operator module is 
required. 

b. Sensor devices & 
restrictions 

Input from the sensory 
processing modules and 
connection with the DSS 
are required. 

 

14. Key environmental 
factors 

V time of operation (day/night,é): all 
V open or close terrain: anywhere 
Ç number of levels:  
Ç stairs or not: 
Çnumber of exits:  
Ç other: é 

15. Environmental 
restrictions 

Connection to the sensor processing modules and the 
DSS. 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

Ç Yes:  
Ç static parameters:  
Ç semi-dynamic parameters:  
Ç dynamic parameters: 

V No 

17. Key operation 
characteristics 

V continuous  
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi  
Ç Bluetooth 
V other: communication with the sensory processing  layer 
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and the simulation module depends on the implementation 
of the SAVE ME communication infrastructure 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy of the computer that is running the 
operator module is an important requirement. Furthermore, 
there should be no interference in the communication with 
the DSS and the sensory processing modules. 

20. Quality of service 
indicators 

Compact and accurate description of information and 
efficient handling of real time data. 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Required input: emergency detection data from UC3.3.1-3, 
localisation data from UC3.4.1-4, routing / planning data 
from UC3.5.1-3. 

22. Important 
accessibility 
attributes (per user 
group) 

- 

23. References  - 

24. Comments 

The use of visual analytics techniques could be beneficial 
for this UC. Visual analytics techniques enable interactive 
visual exploration of large amounts of data and could assist 
the operator to gain a better understanding of the situation 
at hand. 
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Figure 73: SAVE ME UC6.7  UML representative diagram. 

7. Individual guidance to travelers  

7.1 Communication with the crowd in case of disaster, through mobile 

phones  

GENERIC DESCRIPTION 

1. Title  
Communication with the crowd in case of disaster, through 
mobile phones 

2. UC aim 
In case of emergency, the system  establishes contact with 
all the detected mobile devices that are registered to the 
system and provides the evacuation plan to the user  

3. Primary actor type 
A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
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Ç Disabled 
Ç Children 
ã All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Other: service centreééééééééééé.. 

4. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

5. Type of emergency 

ã  fire  
ã earthquake 
ã  terrorist attack 
ã  flood  
Ç other: ééééééééééééééééééééé..  

6. Application areas  

A. Pilot site application areas:  
ã Metro terminal (wide area) 
ã  Metro platform (confined area) 
ã  Metro vehicle 
ã Tunnel 
 
B. Other application areas: 
ã  Bus 
ã  Bus station/hub 
ã  Train 
ã Light train 
ã  Train station 
ã Bridge 
ã Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

7. Connected UCs  

8. Relevant SAVE ME 
WP 

 WP6 (Task 6.3) 

9. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

ÇTelecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

  Individual guidance to 

travelers 

· Efficient connection 
with the users mobile 
phone, RTT<30sg 

 

ÇCollective herding guidance ·  

Ç Guidance to rescue units ·  

Ç Infrastructure operator ·  
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training 

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

10. Priority Level  Essential  Ç Secondary   Ç Supportive 

11. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Mobile phones will be an essential way of communication 
with travelers in an emergency situation. 

SPECIFIC DESCRIPTION  

12. Scenario(s) 

Step 1a During an emergency situation, the user access 
through his mobile phone to SAVE ME system 
 
Step1b: During an emergency situation, the system 
establish contact with the mobile phones that are 
registered  
 
Step 2: the system provides the evacuation plan to the 
user, depending on the location and the information 
provided by the Decision support system. 

13. System output 
The system is activated, establishes communication with 
the mobile phones of the travelers and transmits the 
information. 

14. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

 Android mobile phones 
(UPM) 
MIDP 2.0-CLDC 1.1 
devices (including those of 
later versions, based upon 
J2ME platforms) (CERTH) 

b. Sensor devices & 
restrictions 

 

 

15. Key environmental 
factors 

Specify for each of the following types: 
Ç time of operation (day/night,é): éééééééééé 
V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means (be it GSM, GPRS, UMTS, WiFi, é) 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Ç other: éééééééééééééééééééééé. 

16. Environmental 
restrictions 

 

17. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ãNo 

18. Key operation 
characteristics 

Ç continuous  
Ç discrete  
ã periodical : The system establishes communication with 
the mobile phone when an emergency is detected, and 
keeps sending the necessary messages until the 
emergency is over 

19. Communication ã GSM  
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networks required ã WiFi 
ã Bluetooth 
Ç other: éééééééééééééééééééééé 

20. Power autonomy 
requirements and 
other security 
systems 

1. Power autonomy for as long as the event lasts 
2. Hardware equipment resistant to the disaster 

21. Quality of service 
indicators 

Efficient connection with the userôs mobile phone. 
Reliability over 95% in case of no service disruption due to 
the event. 

22. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Efficient people localization (UC4.1-4.2) 

23. Important 
accessibility 
attributes (per user 
group) 

 

24. References   

25. Comments  

 

 

Figure 74: SAVE ME UC7.1  UML representative diagram. 

7.2 Personalised information on the emergency  

GENERIC DESCRIPTION 

1. UC aim 

Specific users get personalized info on the emergency and 
their actions, to their individual nomadic devices (PDA, 
mobile phone, other specific device) to match their 
particular info receipt needs and wants. Average travelers 
get this info too, as redundant info media of the collective 
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hearding guidance and in their own language. 

2. Primary actor type 

A. SAVE ME traveller groups 
V Average traveller 
V Elderly 
V Disabled 
V Children 
Ç All travellers 
V Other: tourists and people that require translation of the 
collective guidance messages 
 

B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééé..  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
V flood  
Ç other: éééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 
B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: éééééééééé 
Ç Other: éééééééééééééééééééé 

6. Connected UCs 
Gets input from UC3.5.1 & UC3.6.2 and provides output to 
UC3.8.2  

7. Relevant SAVE ME 
WP 

 WP6 (Activity 6.3); also, system architecture from A3.3 
and standardization pictograms/earcons from A3.2. 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support 
system 

·  

Ç Operator support ·  
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V Individual guidance to 
travelers 

· Info media adapted to 
the personôs residual 
abilities and/or 
multimedia content 

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: éééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Deaf users will not be able to follow audio instructions, 
blind users to follow flashing arrows and other visual info, 
several people will not be able to understand the 
instruction languages, children and mentally handicapped 
need simple messages, elderly need also adapted 
messages. Finally, any traveler might need personalized 
info in case of collective guidance system failure.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: The system gets the info of the emergency (what 
should be provided to all travelers ï UC3.5.1 and individual 
info ï UC3.6.2) and sends it to the nomad devices of 
travelers.  
Step 2: If the traveler has a registered device, which is on, 
it gets the message and this is filtered by the personal user 
profile, which is stored on the device. Then, the info is 
adapted according to pre-defined algorithms (i.e. visual 
and/or vibrating info for deaf) stored in the device.  
Step 3: The info Is also adapted to the specific emergency 
type (transmitted in step 1) and the final info provision 
strategy is selected. For example, in case of fire and heavy 
smoke, vibrations will be preferred for deaf people routing 
instead of visual info. 
Step 4: The user gets the info and has to press a button 
verify he/she received it and understood it, or another 
button to request for further/alternative info. 
Step 5: If the further alternative info is selected, other 
modes of info communication (fall-back) are also used.  
Step 6: If the accept button is pressed, the center is 
notified that the relevant user has been successfully 
informed.  

12. System output 
Emergency info, in adapted media to the emergency 
situation (i.e. if there is low visibility due to smog or not) 
and to the particular user residual abilities. 
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13. Devices & 
restrictions 

 

a. User Interaction 
devices & restrictions 

Nomad device (PDA or 
mobile phone with 
MIPD2.0 and higher), with 
installed SAVE ME 
algorithms, which is on and 
functioning. 

b. Sensor devices & 
restrictions 

Communication media 
between mobile device and 
emergency centre. 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means (be it GSM, GPRS, UMTS, WiFi, é) 
Ç number of levels: ééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééé. 
Çnumber of exits: ééééééééééééééé 
Ç other: éééééééééééééééééééé. 

15. Environmental 
restrictions 

Connection to the Emergency Centre. Mobile device on 
and with enough battery. SAVE ME s/w pre-installed and 
user pre-registered (with profile on the device) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

VYes:  
Vstatic parameters: according to user profile 
Vsemi-dynamic parameters: according to the 
emergency type and parameters 
Çdynamic parameters: ééééééé.. 

ÇNo 

17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
V periodical (every time a message is sent by the 
Emergency Centre) 
Ç other: éééééééééééééééééééé.. 

18. Communication 
networks required 

V GSM  
V WiFi 
Ç Bluetooth 
V other: any communication mean between Emergency 
Centre and mobile device. 

19. Power autonomy 
requirements and 
other security 
systems 

¶ Power autonomy for as long as the event lasts 

¶ Personal data (profile) security guaranteed on the 
device storage 

20. Quality of service 
indicators 

- Real-time message handling 
- Rightful perception of info over 95% 
- User rating over 7 in a 0-10 scale (usability) 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

It needs relevant info from UC4.1 and UC6.2 to operate.  
It also needs the intelligent agents of UC3.4 on-board. 

22. Important 
accessibility 
attributes (per user 
group) 

Existence of multimedia channels (visual, audio, haptic) at 
the device, as well as stored adaptation rules and 
standardized pictograms/earcons, .. (from A3.2). 

23. References   

24. Comments  
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Figure 75:  SAVE ME UC7.2 UML representative diagram. 

 

7.3 Personal evacuation guidance (according to needs and 

preferences)  

GENERIC DESCRIPTION 

1. Title  Personal evacuation guidance 

2. UC aim 

Specific users get personalized guidance towards the most 
near/adequate evacuation path, taking into account the 
emergency actual data (i.e. blocked exits), as well as their 
personal mobility attributes (i.e. use of wheelchair or other 
mobility aids, speed of movement, etc.). 

3. Primary actor type 

A. SAVE ME traveller groups 
V Average traveller 
V Elderly 
V Disabled 
V Children 
Ç All travellers 
V Other: tourists and people that require translation of the 
collective guidance messages 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééé.. 

4. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééé..  

5. Type of emergency V fire  
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V earthquake 
V terrorist attack 
V flood  
Ç other: éééééééééééééééééééé..  

6. Application areas  

A. Pilot site application areas:  
V Metro terminal (wide area) 
V Metro platform (confined area) 
V Metro vehicle 
V Tunnel 
 

B. Other application areas: 
V Bus 
V Bus station/hub 
V Train 
V Light train 
V Train station 
V Bridge 
Ç Transportation infrastructure: ééééééééé 
Ç Other: éééééééééééééééééééé 

7. Connected UCs 
Guidance context from UC5.2; communication media from 
UC7.1; also potential link to UC9.3. 

8. Relevant SAVE ME 
WP 

 WP6 (Activity 6.3); also, system architecture from A3.3 
and standardization pictograms/earcons from A3.2. 

9. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support 
system 

·  

Ç Operator support ·  

V Individual guidance to 
travelers 

· Info media adapted to 
the personôs residual 
abilities and/or 
multimedia content 

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: éééééé..  ·  
 

10. Priority Level V Essential  Ç Secondary   Ç Supportive 

11. Background info/ 
reason of selection 
and on assigning the 
priority level above 

Users with mobility restrictions need guidance towards 
accessible to them emergency routes (i.e. without stairs). 
Also, all travelers may need such support to the closest to 
them still free exit or in case of failure of the collective 
hearding system. 

SPECIFIC DESCRIPTION  

12. Scenario(s) Step 1: The system gets personalized info on the route the 
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specific user has to follow. 
Step 2: It adapts the info according to the UC7.1 rules and 
media channels, to give it to the user. 
Step 3: User gets personalized feedback and has to press 
button óOKô (in case of good receipt and comprehension) or 
óHelpô in case he/she canôt understand or follow guidance. 
Step 4: If óOKô is pressed, further communication and point 
to point guidance is given. 
Step 5: In case óHelpô is pressed, the rescue team is sent 
on priority to help him/her (UC9.3). 

13. System output 
Point by point personalized route guidance of the user 
towards a free exit from the disaster area. 

14. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

Nomad device (PDA or 
mobile phone with 
MIPD2.0 and higher, with 
installed SAVE ME 
algorithms, which is on and 
functioning. 

b. Sensor devices & 
restrictions 

Communication media 
between mobile device and 
emergency centre. 

 

15. Key environmental 
factors 

V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means (be it GSM, GPRS, UMTS, WiFi, é) 
V number of levels: has to be known for route guidance 
V stairs or not: has to be known for route guidance 
Vnumber of exits: has to be known for route guidance 
Ç other: éééééééééééééééééééé. 

16. Environmental 
restrictions 

Connection to the Emergency Centre. Mobile device on 
and with enough battery. SAVE ME s/w pre-installed and 
user pre-registered (with profile on the device) 

17. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

VYes:  
Vstatic parameters: according to user profile 
Vsemi-dynamic parameters: according to the 
emergency type and parameters 
Vdynamic parameters: according to the user actions 
and the emergency situation elaboration 

ÇNo 

18. Key operation 
characteristics 

Ç continuous  
Ç discrete  
V periodical (every time a message is sent by the 
Emergency Centre) 
Ç other: éééééééééééééééééééé.. 

19. Communication 
networks required 

V GSM  
V WiFi 
Ç Bluetooth 
V other: any communication mean between Emergency 
Centre and mobile device. 

20. Power autonomy 
requirements and 
other security 
systems 

1. Power autonomy for as long as the event lasts 
2. Personal data (profile) security guaranteed on the device 

storage 

21. Quality of service 
indicators 

- Real-time and nearly seamless route guidance  
- Guidance accuracy over 3 meters 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 246 

- Rightful perception of guidance info over 95% 
- User rating over 7 in a 0-10 scale (usability) 

22. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

It needs relevant info from UC6.2 to operate and 
communication infrastructure from UC5.3 and UC9.3 

23. Important 
accessibility 
attributes (per user 
group) 

Existence of multimedia channels (visual, audio, haptic) at 
the device, as well as stored adaptation rules and 
standardized pictograms/earcons, .. (from A3.2). 

24. References   

25. Comments  

 

 

Figure 76:  SAVE ME UC7.3 UML representative diagram. 

8. Collective herding guidance  

8.1 Communication with the crowd in case of disaster with the 

collective herding system  

GENERIC DESCRIPTION 

1. Title  
Communication with the crowd in case of disaster, with the 
collective herding system 

2. UC aim 

In case of emergency, the collective herding system 
switches from showing general information to specific 
evacuation plans or any other kind of information related to 
the emergency situation.  The objective is to reach the 
majority of users.  

3. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
ã All travellers 
Ç Other: ééééééééééééééééééééé.. 
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B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
 ÇOther: ééééééééééé.. 

4. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

5. Type of emergency 

ã  fire  
ã earthquake 
ã  terrorist attack 
ã  flood  
Ç other: ééééééééééééééééééééé..  

6. Application areas  

A. Pilot site application areas:  
ã Metro terminal (wide area) 
ã  Metro platform (confined area) 
ã  Metro vehicle 
ã Tunnel 
 
B. Other application areas: 
ã  Bus 
ã  Bus station/hub 
ã  Train 
ã Light train 
ã  Train station 
ã Bridge 
ã Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

7. Connected UCs  

8. Relevant SAVE ME 
WP 

 WP6 (Task 6.4) 

9. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

ÇTelecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ãCollective herding 
guidance 

· Selection of the most 
appropriate herding 
system according to the 
type of emergency and 
the environment 
·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator ·  
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training 

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

10. Priority Level  Essential  Ç Secondary   Ç Supportive 

11. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The transmission of information through the collective 
herding system will be critical for the correct mass 
evacuation; it will be the main source of information for the 
travelers not equipped with compatible mobile phones or 
not having any (i.e. children) 

SPECIFIC DESCRIPTION  

12. Scenario(s) 

Step 1: An emergency situation is detected 
Step 2: The detection system provides the information to 
about the emergency and connects to the collective 
herding system 
Step 3: The collective herding system activates the 
emergency plan and asks the operator for confirmation 
Step 4: The operator accepts the proposal or selects an 
alternative piece of information. 
Step 5: the collective herding system starts transmitting 
cumulative guidance to travellers through text and//or voice 
messages. 

13. System output 
The collective herding system displays the information and 
gives voice messages. 

14. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

 Visual and acoustic 
Equipment 

b. Sensor devices & 
restrictions 

.   

 

15. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  all 
V open or close terrain: The type of system (acoustic, 
visual....) will be adapted to the specific environment and 
type of emergency  
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Çother: éééééééééééééééééééééé. 

16. Environmental 
restrictions 

 

17. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ãNo (the adaptation  will be applied to the personalization 
of  guidance messages) 

18. Key operation 
characteristics 

Ç continuous  
Ç discrete  
ã periodical:  The collective herding system be activated in 
ñemergency modeò when an emergency is detected, and 
will  send the necessary messages until the emergency is 
over 



SAVE ME Deliverable 1.1                    PU Contract N. 234027 

September 2010                                                             CERTH/HIT 249 

19. Communication 
networks required 

ÇGSM  
Ç WiFi 
Ç Bluetooth 
Ç other: éééééééééééééééééééééé 

20. Power autonomy 
requirements and 
other security 
systems 

- Power autonomy for as long as the event lasts 
- Hardware equipment resistant to the disaster 

21. Quality of service 
indicators 

- Selection of the correct herding system according to 
the type of emergency and the environment 

- Rightful perception of info over 90% 
User and expert ratings over 7 in a 0-10 scale in usability 

22. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Efficient emergency detection and decision 

23. Important 
accessibility 
attributes (per user 
group) 

 

24. References   

25. Comments  

 

 

Figure 77: SAVE ME UC8.1 UML representative diagram. 

8.2 Emergency notification to non-involved users 

GENERIC DESCRIPTION 

1. UC aim During emergency the information of emergency event to 
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passengers that are not in the event area but should 
evacuate, must be provided. The information can help the 
user to pay attention to exit instructions or other 
information that may be present in the site. The information 
can also initiate the evacuation itself. The information on 
the occurrence of an emergency shall not interfere with the 
evacuation instructions. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
V National, local and regional authorities 
V Travellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé.. 
NOTE: even if the way of communicate shall be intuitive, 
some training shall be available to the traveller, possibly 
before the travel start.  

4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
Ç flood  
Ç other: ééééééééééééééééééééé..  
NOTE: in theory any emergency evacuation which requires 
to drive  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
VTunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UC8.1, UC8.3  

7. Relevant SAVE ME 
WP 

 WP6 
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8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Information of an 
emergency shall 
arrive from the DSS to 
the alert sub-system 
in the area of risk 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

VCollective herding guidance · Emergency 
Notification shall not 
interfere the Guidance 
indications 

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  Ç Secondary   V Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The notification information may be useful to focus the 
attention of the user of the transport system not directly 
interested by the event, but that are within the risk area. 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the emergency event is detected by the DSS 
Step2: the DSS communicates the notification to the alert 
system in the area of risk 
Step3: the information is distributed to the user of the 
transport systems  

12. System output 
Communication of Notification of Emergency to the traveler 
in the area of risk 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

Notification units;  

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

V time of operation (day/night,é):  in case of emergency 
event  
V open or close terrain:  inside the transport area 
Ç number of levels: N/A 
V stairs or not: it may be applicable for stair environment 
Çnumber of exits:  
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

There shall not condition that affects the physical 
communication of the information (very high noise visual/ 
audio) 

16. Personalisation/ ÇYes:  
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adaptation level 
(regarding the user 
impairments/preferen
ces) 

Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

VNo: not parameters are possible, the system shall be 
usable by all persons. The notification system shall be 
adapted to the environment and to the other information 
system present 

17. Key operation 
characteristics 

Ç continuous  
V discrete  (the system shall always be on, but activated 
only in emergency situation) 
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and 
other security 
systems 

Power autonomy is required after the event in case of 
failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 30 seconds 
ü Visibility/audibility: the signal shall be visible - 

audible to at least 20 meters 
ü Not-trained, not-cognitive-limited person with audio 

and/or visual capability to understand on average 
the direction of evacuation in normal and under 
medium stress situation (validated with VR) 

 
Latency refers to the time between the communication of 
the command of  the DSS to the generation of the signal 
for notification. 
Visibility / audibility: refers to the distance at which the 
signal should be visible or audible at regular condition (no 
emergency yet)  

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü Notification units deployed 
ü Communication DSS to unit available 
ü Power supply available 
ü Protocol between DSS and Notification Unit 

implemented 

22. Important 
accessibility 
attributes (per user 
group) 

The communication transducer shall be audible or visible 
to the traveler.  

23. References   

24. Comments  
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Figure 78: SAVE ME UC8.2 UML representative diagram. 

 

8.3 Evacuation guidance   

GENERIC DESCRIPTION 

1. UC aim 

In collective herding guidance, the evacuation guidance of 
general persons is aiming at giving guidance instruction in 
emergency evacuation of tunnel or metro station. Simple 
indication shall be effectively communicate to person which 
can have different level of disability, age and spoken 
language. To achieve this task the guidance instruction 
shall be simple, language independent, intuitive and 
distributed. The information of guidance shall be based on 
DSS indication. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
V All travellers 
Ç Other: ééééééééééééééééééééé.. 
B. SAVE ME rescue teams 
Ç Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
V National, local and regional authorities 
V Travellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  
NOTE: even if the way of communicate shall be intuitive, 
some training shall be available to the traveller, possibly 
before the travel start.  
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4. Type of emergency 

V fire  
V earthquake 
V terrorist attack 
Ç flood  
Ç other: ééééééééééééééééééééé.. 
NOTE: in theory any emergency evacuation which requires 
to drive  

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME WP  WP6 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

V Decision support system · Command shall arrive 
from the DSS to the 
guidance sub-system 

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

V Collective herding guidance · Guidance indications 
arrive to travelers 

Ç Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

While PDA navigation may convey more precise 
indications, collective guidance shall address almost any 
traveler.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: the event is detected and communicated to the DSS 
Step2: the DSS elaborate the exit stategy 
Step3: the DSS convert the exit strategy into guidance 
indication 
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Step4: the guidance indication are transferred to the WSN 
nodes 
Step5: the WSN nodes give guidance indication to 
travelers  

12. System output 
Communication of guidance indication to the traveler in the 
emergency evacuation. 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

WSN nodes ; special 
equipment for 
communication ; 
transducer shall be 
embedded in the sensor; 

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  in case of emergency 
event  
V open or close terrain:  close environment (signals shall 
be sensed by the present persons) 
Ç number of levels: N/A 
V stairs or not: it may be applicable for stair environment 
Vnumber of exits: at least one, otherwise guidance is not 
possible  
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

There shall not condition that affects the physical 
communication of the information (very high noise visual/ 
audio) 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No: not parameters are possible, the system shall be 
usable by all persons. 

17. Key operation 
characteristics 

Ç continuous  
V discrete  (the system shall always be on, but activated 
only in emergency situation) 
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
Vother: WSN network and backup Ethernet network 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü Visibility/audibility: the signal shall be visible to at 

least 20 meters 
Latency refer the time between the communication of the 
command of the DSS to the generation of the signal for 
guidance. 
Visibility / audibility: refers to the distance at which the 
signal should be visible or audible at regular condition (no 
emergency yet)  

21. Prerequisites from/for Pre-requisite: 
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other UCs (what input 
and which UCs?) 

ü nodes deployed 
ü interface between the source (transducer) and 

the node is done and working 
ü Communication available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

The communication transducer shall be audible or visible 
to the traveler.  

23. References   

24. Comments  

 

 

Figure 79: SAVE ME UC8.3  UML representative diagram. 

9. Guidance to rescue units  

9.1 Communication with and among the rescue team in case of 

disaster  

GENERIC DESCRIPTION 

1. UC aim 

In case of emergency, SAVE ME system transmits 
messages for the guidance of the rescue teams. The 
rescue personnel will carry dedicated wireless 
communication devices and the control centre will be 
aware of their position in real-time. According to this 
information combined with the DSS output, special 
guidance and information messages will be sent to the 
rescuers through dedicated wireless communication 
channels. 
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2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
ã Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
ã  Other: Control centre 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

ã  fire  
ã earthquake 
ã  terrorist attack 
ã  flood  
Ç other: ééééééééééééééééééééé..  

5. Application areas  

A. Pilot site application areas:  
ã Metro terminal (wide area) 
ã  Metro platform (confined area) 
ã  Metro vehicle 
ã Tunnel 
 
B. Other application areas: 
ã  Bus 
ã  Bus station/hub 
ã  Train 
ã Light train 
ã  Train station 
ã Bridge 
ã Transportation infrastructure: éééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME 
WP 

 WP6 (Task 6.1, 6.2) 

8. Services involved 

Services  Relevant success 
parameters (if any) 

ÇCrowd simulation ·  

Ç Emergency detection  ·  

Ç Localisation ·  

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

ã Guidance to rescue units · Efficient connection 
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with the hand-held 
devices of the rescue 
teams, RTT<30sg 

· Real-time 
transmission of 
information 

· dedicated wireless 
communication 
channels  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level  Essential  Ç Secondary   Ç Supportive 

10. Background info/ 
reason of selection 
and on assigning the 
priority level above 

The communication between the system and the rescue 
personnel equipment is critical in order to localize them 
and enable a correct guidance and communication with the 
control center.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step 1: An emergency situation is detected 
Step 2: The system processes the information of the 
emergency and activates the communication with the 
hand-held devices of the rescue teams  
Step 3: the system starts transmitting cumulative guidance 
to travellers through text and/or voice messages. 

12. System output 

According to the position of the rescue personnel and the 
DSS output, special guidance and information messages 
will be sent to the rescuers through dedicated wireless 
communication channels. 

13. Devices & 
restrictions 

a. User Interaction 
devices & restrictions 

 Dedicated wireless 
communication devices 
(PDAs, equipped with LCD 
screens and localization 
tags) based upon .NET 
application framework. 

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 
V time of operation (day/night,é):  all 
V open or close terrain: anywhere, with communication 
means (be it GSM, GPRS, UMTS, WiFi, é) 
Ç number of levels: éééééééééééééééé.. 
Ç stairs or not: ééééééééééééééééééé. 
Çnumber of exits: ééééééééééééééééé 
Çother: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferen
ces) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

ãNo (not for the communication itselfé there will be 
adaptation for the personalization of  guidance messages) 
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17. Key operation 
characteristics 

Ç continuous  
Ç discrete  
ã periodical:  The system establishes communication with 
the hand-held devices of the rescue teams when an 
emergency is detected, and keeps sending the necessary 
messages until the emergency is over 

18. Communication 
networks required 

ã GSM  
ã WiFi 
ã Bluetooth 
Ç other: éééééééééééééééééééééé 

19. Power autonomy 
requirements and 
other security 
systems 

- Power autonomy for as long as the event lasts 
- Hardware equipment resistant to the disaster 

20. Quality of service 
indicators 

- Real-time data transmission 
- Correct use of dedicated wireless communication 

channels 
- Correct user response of at least 80% on average 

21. Prerequisites 
from/for other UCs 
(what input and 
which UCs?) 

Efficient emergency detection and decision 
Efficient localization of rescue team personnel in the 
emergency environment 

22. Important 
accessibility 
attributes (per user 
group) 

 

23. References   

24. Comments  

 

 

Figure 80: SAVE ME UC9.1 UML representative diagram. 

9.2 Compass function to guide the rescue team to the disaster area 
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GENERIC DESCRIPTION 

1. UC aim 

The aim of the US is to give information to the rescue team 
(also true the lieutenant of reference and also at the 
centre) of the position and direction of movement of the 
team or single unit and to give information on the direction 
where to move.   

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: potentially any 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UC9.3  

7. Relevant SAVE ME WP  WP6 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · The information of 
current position of the 
rescue team members  
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Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding guidance ·  

V Guidance to rescue units ·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team training ·  

Ç General public training ·  

Ç Other: éééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The use case refers to the need to support the rescue 
team on the rescue operation.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: The user team member are localized 
Step2: the information is compared to the target destination 
Step3: compass information is provided to the rescue team 
leader either directly or via the lieutenant  

12. System output Direction of movement for the rescue team. 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

Communication of the 
rescue team members with 
the reference lieutenant or 
device for HMI 

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 
Ç time of operation (day/night,é):  during emergency 
Ç open or close terrain:  closed environment 
Ç number of levels: NA (under coverage of the WSN units) 
Ç stairs or not: no 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

The environment shall enable the propagation of the WSN 
signal used for localization; communication with the rescue 
team shall be possible 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous (during emergency, but localized) 
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
V WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network; 
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either GPRS or Tetra/UHF for possibly direct information to 
team leader 

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 
ü PDA battery if present shall last for 1 hour 
ü Network communication shall be available for at least 

3 hours after the event 

20. Quality of service 
indicators 

ü Latency: latency shall be up to 60 seconds 
ü Localization update: 60 seconds 
ü Compass function available for at least 30 minutes 

after the event 
ü Correct guidance in at least 80% of the cases 
ü Correct localisation of at least 5 meters in metro, 10 

meters in tunnel 
ü Rescuers usability ratings over 7 in a 0-10 scale  

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
ü nodes deployed 

ü Communication between node available 
ü Power supply available 
ü Connection to the centre available and protocol 

implemented 
ü Communication between the lieutenant and the rescue 

team available 
ü (Possibly communication channel between mobile 

device and centre available) 

22. Important accessibility 
attributes (per user 
group) 

 

23. References   

24. Comments 
The function shall be available through voice 
communication and at the centre.  
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Figure 81: SAVE ME UC9.2 UML representative diagram. 

 

9.3 Localisation function for the rescue team 

GENERIC DESCRIPTION 

1. UC aim 
The aim of the US is to localize the rescue team members 
using special tag and using WSN network. 

2. Primary actor type 

A. SAVE ME traveller groups 
Ç Average traveller 
Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
V Infrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: potentially any 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
X Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs  

7. Relevant SAVE ME WP  WP4.2 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · The information of 
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current position of the 
rescue team members  

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

Ç Guidance to rescue 
units 

·  

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level Ç Essential  V Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The use case refers to the need to support the rescue 
team on the rescue operation, by giving localization 
information of the rescue persons.  

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: The power measurement from rescue person tag is 
measured by deployed nodes 
Step2: the information is transferred to the localization unit 
Step3: the information collected is used to localize the 
persons 
Step4: the information is provided to the DSS 

12. System output 
Position of the rescue team persons equipped with the 
sensor tag. 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

 

b. Sensor devices & 
restrictions 

Rescue team member 
shall wear a tag for  

 

14. Key environmental 
factors 

Specify for each of the following types: 
Ç time of operation (day/night,é):  during emergency 
Ç open or close terrain:  closed environment 
Ç number of levels: NA (under coverage of the WSN units) 
Ç stairs or not: no 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

The environment shall enable the propagation of the WSN 
signal used for localization;  

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/ 
preferences) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous (at least during emergency) 
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 
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18. Communication 
networks required 

Ç GSM  
Ç WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network;  

19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

- Latency: latency shall be up to 60 seconds 
- Localization update: 60 seconds 
- Localisation accuracy of 5 meters or less in metro, 20 

meters in tunnel 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
- nodes deployed 
- Communication between node available 
- Power supply available 
- Connection to the centre available and protocol 

implemented 

22. Important accessibility 
attributes (per user 
group) 

NA 

23. References   

24. Comments  

 

 

Figure 82: SAVE ME UC9.3 UML representative diagram. 

9.4 Priority guidance to individual travellers trapped in the area 

GENERIC DESCRIPTION 

1. UC aim 
The aim of the US is to give information to the rescue team 
to the location of individual travelers trapped in some 
areas. The UC is an evolution of UC9.1   

2. Primary actor type 
A. SAVE ME traveller groups 
Ç Average traveller 
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Ç Elderly 
Ç Disabled 
Ç Children 
Ç All travellers 
Ç Other: ééééééééééééééééééééé.. 
 
B. SAVE ME rescue teams 
V Rescue/emergency personnel 
Ç Infrastructure operator 
Ç PT drivers 
Ç Other: ééééééééééééééééééééé.. 

3. Secondary actor(s) 

ÇVehicle manufacturers 
ÇInfrastructure manufacturers 
ÇNational, local and regional authorities 
ÇTravellers/citizens organisations (e.g. elderly 
associations) 
Ç Other: ééééééééééééééééééééé..  

4. Type of emergency 

Ç fire  
Ç earthquake 
Ç terrorist attack 
Ç flood  
V other: potentially any 

5. Application areas  

A. Pilot site application areas:  
Ç Metro terminal (wide area) 
V Metro platform (confined area) 
Ç Metro vehicle 
V Tunnel 
 
B. Other application areas: 
Ç Bus 
Ç Bus station/hub 
Ç Train 
Ç Light train 
Ç Train station 
Ç Bridge 
Ç Transportation infrastructure: ééééééééééé 
Ç Other: éééééééééééééééééééééé 

6. Connected UCs UC9.1  

7. Relevant SAVE ME WP  WP6 

8. Services involved 

Services  Relevant success 
parameters (if any) 

Ç Crowd simulation ·  

Ç Emergency detection  ·  

V Localisation · The information of 
current position of the 
rescue team members  

Ç Telecommunication ·  

Ç Decision support system ·  

Ç Operator support ·  

Ç Individual guidance to 
travelers 

·  

ÇCollective herding 
guidance 

·  

V Guidance to rescue · The function shall be in 
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units place to extend 

Ç Infrastructure operator 
training 

·  

Ç Emergency team 
training 

·  

Ç General public training ·  

Ç Other: ééééééé..  ·  
 

9. Priority Level V Essential  Ç Secondary   Ç Supportive 

10. Background info/ reason 
of selection and on 
assigning the priority 
level above 

The use case refers to the need to support the rescue 
team on the rescue operation, specifically to dive indication 
on where are trapped specific traveler, e.g. with need of 
special help 

SPECIFIC DESCRIPTION  

11. Scenario(s) 

Step1: The user team member are localized 
Step2: the information is compared to the target destination 
(position of the traveler) 
Step3: compass information is provided to the rescue team 
leader either directly or via the lieutenant  

12. System output 
Direction of movement for the rescue team to the individual 
traveler. 

13. Devices & restrictions 

a. User Interaction 
devices & restrictions 

Communication of the 
rescue team members with 
the reference lieutenant or 
device for HMI 

b. Sensor devices & 
restrictions 

 

 

14. Key environmental 
factors 

Specify for each of the following types: 
Ç time of operation (day/night,é):  during emergency 
Ç open or close terrain:  closed environment 
Ç number of levels: NA (under coverage of the WSN units) 
Ç stairs or not: no 
Çnumber of exits: NA 
Ç other: éééééééééééééééééééééé. 

15. Environmental 
restrictions 

The environment shall enable the propagation of the WSN 
signal used for localization; communication with the rescue 
team shall be possible; the individual traveler shall be 
already located 

16. Personalisation/ 
adaptation level 
(regarding the user 
impairments/preferences
) 

ÇYes:  
Çstatic parameters:  ééééé.é. 
Çsemi-dynamic parameters: ééééééé.. 
Çdynamic parameters: ééééééé.. 

V No 

17. Key operation 
characteristics 

V continuous (during emergency, but localized) 
Ç discrete  
Ç periodical  
Ç other: ééééééééééééééééééééé.. 

18. Communication 
networks required 

Ç GSM  
V WiFi 
Ç Bluetooth 
V other: WSN network and backup Ethernet network; 
either GPRS or Tetra/UHF for possibly direct information to 
team leader 
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19. Power autonomy 
requirements and other 
security systems 

The network can fail locally but the information shall be 
propagated by the other nodes. Power autonomy is 
required after the event in case of failure of power supply. 

20. Quality of service 
indicators 

- Latency: latency shall be up to 60 seconds 
- Localization update: 60 seconds 
- Accuracy of localisation: over 3 meters in metro 

station,  10 meters in tunnel 
- Accuracy of VRU detection: over 80% 

21. Prerequisites from/for 
other UCs (what input 
and which UCs?) 

Pre-requisite: 
- nodes deployed 
- Communication between node available 
- Power supply available 
- Connection to the centre available and protocol 

implemented 
- Communication between the lieutenant and the rescue 

team available 
- (Possibly communication channel between mobile 

device and centre available) 
- Individual traveler already located 

22. Important accessibility 
attributes (per user 
group) 

 

23. References   

24. Comments 
The function shall be available through voice 
communication and at the centre.  

 

 

Figure 83: SAVE ME UC9.4  UML representative diagram. 

 
































































































































































































































