
“Results of the European AIDER project and 
the socio-economic potential of automatic 

emergency call systems” 
 

Stefan Deutschle a,1, Silvia Zangherati b,2 and Jian Chen a 
 

a ika – Institut für Kraftfahrwesen Aachen, RWTH Aachen 
 Steinbachstr. 7, D-52074 Aachen – Germany  

 
b CRF - Centro Ricerche Fiat, S.C.p.A  
 Strada Torino, 50 - 10043 Orbassano (TO) – Italy 

 
Abstract:  As a post-crash system, AIDER focuses on the reduction of accident aftermath by 
an optimized rescue chain. To achieve this reduction, reliable information (e.g. vehicle’s GPS 
position, number of passengers) and Bio-Medical data of the passengers (e.g. heart- and 
respiration rate) and videos from the passenger compartment are send to the control centre. 
AIDER is based on an on-board-system for an automatic accident recognition, a communica-
tion system including a back-up satellite channel and an advanced control-centre. Within the 
project ika developed a testing procedure for the system functional verification. In a first step, 
each component was tested in lab, in a second step the AIDER system was tested in real 
environment with positive results in terms of correct data transfer with a small accident detec-
tion time around 30 seconds in average. The tests were completed by crash robustness in-
vestigations on ika’s crash test facility, where the prototype survived a series of 12 shots. A 
special focus of the project was the cost benefit analysis where a cost reduction for the soci-
ety due to the “Golden Hour principle” was addressed in different market scenarios.  
 
Kurzfassung: Als Post-Crashsystem konzentriert AIDER sich auf die Verringerung von Unfallfolgen 
durch eine Verbesserung der Rettungskette. Um diese Verringerung zu erzielen werden verlässliche 
Informationen (z.B. GPS-Position des Fahrzeugs, Anzahl der Insassen, etc.) und biomedizinische Da-
ten der Insassen (z.B. Puls- und Atemfrequenz) und Videos aus dem Fahrzeuginneren an das Control 
Center gesendet. AIDER setzt hierbei auf ein On-board-System zur automatischen Unfallerkennung, 
ein Kommunikationssystem welches als Backup-Channel einen Satellitennotruf beinhaltet sowie ein 
verbesserten Control Center. Im Rahmen des Projektes wurde am ika eine Testprozedur zur Untersu-
chung der System Funktionalität entwickelt. In einem ersten Schritt wurde jede Einzelkomponente 
getestet, in einem zweiten Schritt wurde das AIDER System unter realen Umgebungsbedingungen 
getestet, wobei alle Daten – mit einer kurzen Accident Detection Time von im Mittel etwa 30 Sekun-
den – korrekt übertragen wurden. Die Testphase wurde durch eine Untersuchung des APU-Prototypen 
auf der ika-Crashanlage angerundet, wobei dieser eine Serie von 12 Crashs überlebte. Ein besonderer 
Fokus des Projektes war die Kosten-Nutzen-Analyse, in der eine Kostenreduktion für die Gesellschaft 
durch die sogenannte „Goldene Stunde“ in verschiedenen Marktszenarien angesprochen wurde.  
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1 Introduction  
Mobility is very important in our modern society. Industry, trade and commerce rely on the 
feed of goods as the gross domestic product is coupled to the transport capacity [1]. Hence, 
mobility is a necessary part of modern life as a continuous economic growth requires an in-
creasing mobility. Beyond these desired positive effects of an increasing traffic situation with 
benefits, such as the achieved value added or employment creation, one has to deal with nega-
tive aspects like killed or injured traffic participants, an increasing traffic density, traffic jams 
and emissions (e.g. harmful substances and noise). As a result of the potential of modern 
technology and an increasing environmental consciousness, the reduction of these negative 
aspects will be one of the major challenges for the future.  

    
Figure 1: Accident numbers and potential of active and passive safety systems [2] 

Of particular importance for the reduction of injured and killed traffic participants is the de-
velopment and market penetration of active and passive safety systems. In the past, a large 
number of active and passive safety measures were developed and introduced in the market. 
Their effects and potential can be made up by the development of accident number, see Figure 
1. Since the 1950’s the number of accidents rose due to the increasing volume of traffic and 
quintupled almost since these days. Beyond, the number of accidents nearly correlated here 
until the 1990’s with the milage1. But since the 1990’s, a discrepance can be noticed among 
milage and accident numbers: although an increasing volume of traffic is reported, the num-
ber of accidents stagnated or does at least not rise in the same degree anymore. Recently in-
troduced systems like ESP (Electronic Stability Program) advanced chassis concepts and im-
proved lightning or vision systems in combination with a higher frequency of police observa-
tion and infrastructure measures (e.g. mitigation of accident spots) are expected to be respon-
sible for this effect [2]. 

Regarding the number of killed or injured people in traffic accidents (ref. to Figure 1), one can 
see that they stagnate (injured people) respectively decline (killed people). This is ascribed to 
the improvements of passive safety measures like enhanced body structures which ensure a 

                                                 
1 Summed up distances driven by each person in individual traffic per year 
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preservation of the passenger compartment and allow at the same time a maximum of energy 
absorption. Especially in interaction with restraint systems like e.g. safety belts or airbags, 
passive safety systems are responsible of the largest share of this effect. For the future, safety 
relevant systems like advanced driver assistant systems (ADAS) and Telematic Systems will 
contribute to a further reduction of accidents, injuries and fatalities as up to 95 % of all acci-
dents are expected to be caused by human [3]. 

This paper is providing an overview about the European AIDER2 project (IST-2000-28058) 
which was running from September 2001 until Febuary 2005. Within the project a post-crash 
Telematic System for an automatic accident recognition and automatic emergancy calls was 
developed. The main added value of the AIDER project consists of the innovative integration 
of state-of-the-art technology and military/civil expertise in rescue management. In particular, 
the contributions from the military field improved the robustness of the on-board data collec-
tion equipment and of the communication system. Among the group of safety systems, a post-
crash system has a special position as it does not lead directly to an improvement of traffic 
safety but has an indirect impact. Thought the support of the rescue services a reduction of 
their operative time and accident aftermaths is expected. To achieve such a reduction, the 
AIDER project's main objective was the development of a post-crash system for: 

· Reliable emergency call, either automatically (by the system) or manually (by the 
driver) to reduce the accident detection time3 and the time interval from accident to ar-
rival of the rescue team  

· Providing the rescue operator with useful and validated information to improve the 
rescue process in terms of operative time and efficiency 

· Saving pre- and post-crash data for accident research and accident reconstruction on 
behalf of court of justice, public prosecution, insurance companies etc.  

Beyond the paper describes the approach of the technical testing methodology, followed by 
the outcome of the cost-benefit-analysis (CBA). Both parts can be taken as a reference for 
future work in this area.  

Partners in the AIDER Consortium were: CRF-Centro Ricerche FIAT (Italy), DaimlerChrys-
ler (Germany), IAT-Orantech (Israel), Elbit Systems Ltd. (Israel), Tadiran Spectralink Ltd. 
(Israel), GMV Sistemas (Spain), Università di Trento (Italy), ika – Institute of Automotive 
Engineering Aachen (Germany), Sinelec (Italy), ISM Institute of Applied Sciences in Medi-
cine (Austria). For further information about the project refer also to the project homepage : 
www.crfproject-eu.org.  

                                                 
2 AIDER – Accident Information Driver Emergency Rescue,   
3 The accident t detection time (ADT) is the time span from the beginning of the emergency situation until the 
first contact with the control centre is established.  
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2 The AIDER system concept and the testing phases 
The following chapter describes the AIDER system architecture and the function of its 
components, followed by the presenstation of the testing and evaluation process and examples 
of the main system test results. 

2.1 The AIDER system architecture   

As stated above, the AIDER system is a post-crash system, designed to improve the efficiency 
of rescue operations. To achieve this task, the system consists of three main parts:  

· an on-board system for an automatic accident recognition, data recording and 
launch of automatic emergency calls  

· a communication system for data transmission from vehicle to CC based on 
GSM/GPRS-technology and a back-up COSPAS/SARSAT satellite channel  

· an advanced control centre (CC) architecture for the support of the rescue operator 

Figure 2 describes the AIDER system concept. The on-board system continuously acquires 
and records vehicle data (speed at impact, peak acceleration, roll over of vehicle, number of 
passengers, GPS position etc.) and passenger Bio-Medical data (heart rate, respiration rate, 
blood oxygen saturation etc.) in a ring buffer. In case of an emergency event the system is 
triggered automatically by the airbag signal or manually by the driver pushing the SOS but-
ton. In both cases an emergency call is launched and this SOS message initializes the rescue 
sequence. The message contains a minimum set of parameters, crucial in order to launch a 
rescue operation. These parameters are among others the vehicle's licence plate and national-
ity, last valid GPS position, dedicated GPS timestamp, last vehicle velocity, number of pas-
sengers etc. The CC operator can request further data from the APU according to his decision. 
These files can be among others Bio-Medical passenger data, accident processing summary 
(containing deceleration values, a crash type classification etc.) or even pre- and post-accident 
video. All data are transferred via GPRS and internet to the CC. Internet was chosen due to 
network availability, stability and the possibility that many users can communicate with the 
CC at the same time without bandwidth problems.  

 
Figure 2: AIDER system concept and data flow [4] 
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A bidirectional voice communication link using GSM network (900 & 1800 MHz) allows the 
CC operator a personal contact with the passengers to support them mentally and inform them 
about the status of the rescue mission. In cases where cellular network is not available the 
backup channel uses the COSPAS/SARSAT satellite system for a unidirectional data trans-
mission from vehicle to CC. As the chosen satellite channel offers a restricted data exchange 
capability, the transferred data set is reduced to the user ID and its position. To support this 
operation and to achieve a maximum overview, the CC operator is also provided with video 
pictures from inside the passenger compartment and the accident scene.  

2.1.1 The AIDER on-board system  

The following Figure 3 shows the AIDER on-board system with its subsystems: AIDER Proc-
essing Unit (APU) and included Power Supply Unit (PSU), Black Box Data Link Unit 
(BBDLU), Interface to vehicle CAN bus, 360° camera, Frontal Looking Camera (FLC), Hu-
man Machine Interface (HMI) with manual SOS button, microphone/speaker, Bio-Medical 
sensors and processing board and PC for accident simulation4. 
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Figure 3: The main components of the AIDER on-board system 

The APU is the backbone of the AIDER system. It is responsible for data recording and man-
ages the data transmission to the CC. To perform both tasks the APU includes the following 
components: A Pentium-III CPU (responsible for controlling all APU operations), temporal 
and non-volatile memory for data storage and accident reconstruction, GPS receiver for geo-
location inquiry, Nonin Bio-Medical processing board, power supply including backup bat-
tery, Black Box Data link unit (BBDLU) for data transmission to CC. The BBDLU contains 
the cellular modems (GSM/GPRS), which enable the communication with the CC. For the 
case cellular network coverage is not available, a COSPAS/SARSAT communication module 
is integrated as back-up communication link. Within the AIDER demonstrator a commercial 
Nonin OEM-II sensor and processing board is used. The sensor delivers information about 

                                                 
4The accident simulation PC can be seen as an accident data generator, used for system testing and demonstra-
tion purpose, since the AIDER vehicle can not be crashed within the project. The PC allows a simple accident 
scenario setup, where data about the direction of impact, impact velocity and decelerations, number of passen-
gers, use of restraint systems, etc. can be adapted.  
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heart and respiration rate and blood oxygen saturation. Finally the power supply interfaces the 
APU to the vehicle's power circuit. In case of an accident with a separation of the APU from 
the vehicle's power circuit a back-up battery is providing power for a 5 minutes delay. After 
this period the system is performing an automatic shutdown to avoid lack of data. 

The 360°-camera and the FLC build the vehicle's camera module. The 360°-camera (provided 
by DaimlerChrysler) captures pictures from inside of the passenger compartment and the FLC 
is used for monitoring the frontal environment of the vehicle. Since the 360°-camera consists 
of a parabolic mirror, the captured video is warped and must be de-warped and compressed by 
a special algorithm before it is send to the CC operator. 

2.1.2 The AIDER communication channels 

The communication system is mainly an integrated subsystem of the APU and has to enable 
an efficient and reliable data exchange between the vehicle and the CC. For the data exchange 
between vehicle and CC the AIDER data link has two communication channels. The main 
channel uses public cellular phone infrastructure and internet for communication. The system 
allows a transmission of automatic or manual SOS messages and a bidirectional voice channel 
between vehicle and CC. In cases where cellular network this is not available, the system 
switches automatically to the COSPAS/SARSAT backup satellite channel.  

2.1.3 The AIDER control center architecture 

The task of the CC is the coordination of the emergency rescue actions It can be subdivided 
into two main functions: Medical Control Centre (MCC) and Road Control Centre (RCC) 
with the Decision Support System (DSS). Figure 4 shows the architecture of the AIDER dem-
onstrator CC with the interfaces between the subsystems. In the testing phase dedicated tests 
check the accuracy and integrity of the transferred data on the interfaces (point 1 to 5). 
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Figure 4: Logical AIDER CC demonstrator architecture  

The MCC is responsible for summarizing and evaluating the incoming data from the APU. 
These data are online accessible to the operator (2a) and offline available for later accident 
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reconstruction (2b). Mechanical accident data from the vehicle (or simulator PC) and Bio-
Medical data (heart and respiration rate, blood oxygen saturation and optional also blood 
pressure) are fed into the Triage Software (2) where among other parameters an accident se-
verity estimation in terms of an Injury Severity Score (ISS) and Urgency Score (US) are cal-
culated separately for each passenger (3). These parameters are handed over to the DSS as a 
part of the Road Control Centre (RCC). The objective of the DSS is to provide a wide set of 
information to the CC operator, already processed and in a structured way for an easier and 
quicker accident management. The output is then a list of mechanical and medical rescue 
means for an adequate composition of the necessary rescue fleet (4). 

2.2 AIDER system test and evaluation methodology 

The objective of the AIDER tests was the evaluation of the complete system in terms of tech-
nical and operational requirements by check lists (function okay/function not okay). In phase 
1 the tests checked the correct function of all vehicle subsystems/components in laboratory 
under simulated environment according to technical requirements which were identified dur-
ing the system definition phase. Beyond these stand alone functional tests of components (like 
APU, Bio-Medical sensors, antennas, camera module etc.) tests for the verification of the me-
chanical durability/crash robustness of the APU were performed. After the tests of phase 1, 
the AIDER system was ready for the tests of phase 2, where all three main parts (vehicle, 
communication and control centre) come into play, considering the real timing, real data flow 
and real work flow. The different test scenarios of phase 2 were done in a real environment to 
evaluate the so-called operational requirements in terms of correct integration of each subsys-
tem and correct data transfer. Figure 5 gives an overview of the system tests with phase 1 (On-
Lab technical evaluation and APU crash tests), phase 2 (field tests in real environment) and 
the final demonstration5. After the completion of this sequence, the system was ready for the 
final demonstration, where the function was shown with a subset of the phase 2 scenarios. 
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Figure 5: AIDER Assessment Layout 

                                                 
5 Tests are named ATPx.x = AIDER Testing Process, were the first number codes the phase and the second 
number specifies the test procedure 
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2.2.1 Examples for tests of phase 1 – On-lab techni cal evaluation 

Within the On-Lab evaluation, the components of the vehicle subsystems were identified and 
in order to allow an integration of the specific component into the system, all specified test 
procedures of the components had to be passed successfully before their release was certified.  

For the verification of the correct function, stand alone functional tests according to the speci-
fication of the components were designed. Each test procedure (ATP1.1 to ATP1.10) was 
described in a check lists with chronological test description and the definition of the expected 
result. The test was assessed as ‘passed’ when the component’s given response was according 
to the expected result. If not, the test was assessed as ‘not passed’. In total the following test-
ing procedures were performed: ATP1.1 (CRF gateway function), ATP1.2 (Nonin sensor and 
Bio-Medical Processing Board function), ATP1.3 (GPS function), ATP1.4 (Simulation PC 
function), ATP1.5 (Camera module function with 360° camera and FLC), ATP1.6 (APU 
function), ATP1.7 (Antenna function in terms of simulations for antenna gain functions), 
ATP1.8 (HMI components), ATP1.9 (Power supply module), ATP1.10 (BBDLU function). 

As an example an extract of ATP1.3 – GPS function test is shown in the following Table 1. 
ATP1.3 examines the functioning of the GPS receiver inside the APU (it is a simple test and 
shows the approach in a clear structure).  

Table 1: Check list extract for ATP1.3 – GPS functional test (Location and file generation test) 

NO. Test description Expected result result 

1 Ensure GPS antenna is connected to the 
APU and check coordinates in the GUI 

Current GPS coordinates are shown in 
the GUI, velocity = 0. passed 

2 Disconnect antenna. Num of satellite = 0. passed 

3 
Connect antenna and don’t change APU 
location for min. 5 minutes. 

Current GPS coordinates are shown in 
the GUI, velocity = 0. 

passed 

4 Press the manual SOS button 
GPS file created, measurements' time 
stamp fit to the 2 minutes before SOS. 

passed 

5 
Check the structure of the GPS position 
log file and also the position accuracy 

File structure fits spec., position is 
same for all lines with  ~10 m acc.  

passed 

… … … … 

In summary, all components of the AIDER were successfully able to demonstrated their cor-
rect function. All system components were tested, with promising results and the next techni-
cal challenge in the ongoing project was the integration of the components into the demon-
strator vehicle with the aim to check and certify the complete system function.  



 9 

2.2.2 Examples for tests of phase 2 – Field tests i n real environment  

This chapter is dedicated to the assessment and evaluation of the complete AIDER system 
chain. The assessment and evaluation is subdivided into three separate testing scenarios to 
show the complete system functional performance. In testing phase 2, field tests check the 
system function under real environmental conditions with the aim to verify the correct inte-
gration of the components in terms of a correct data flow from the demonstrator to CC. Hence 
the AIDER system chain is enlarged in phase 2 from single components, tested in laboratory 
in phase 1 by the communication link and server up to the CC with the two parts MCC and 
RCC, see Figure 6. Within the test scenarios of phase 2, the system is cut on the mentioned 
interfaces (1 to 4) in Figure 6 and the transferred data on these interfaces are checked accord-
ing to certain test criteria (e.g. accuracy �  transferred data on interface correct in comparison 
to ground truth data from APU, integrity �  data on interface correct in comparison to ground 
truth data from APU, module function okay?/not okay?, etc.). For a large part of the phase 2 
tests, the simulation PC is used as it allows a simple generation of accident scenarios ground 
truth data. Beyond a certain number of manual SOS message were send from the moving ve-
hicle on the highway around Torino (Italy) to test the reliability of the system under road con-
ditions and measure the accident detection time.   
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Figure 6: Complete AIDER chain (on-board-system, communication system and advanced CC)  

The following Table 2 shows the lists of sub-tests (ATP2.x-y)6, the component to be tested, 
the interface where to check the transferred data and the test criteria. For each mentioned sub-
test chronological check lists (see Figure 7) were developed with a detailed description of test 
objective, test procedure, expected result and achieved result (passed/not passed). Again the 
test was assessed as passed  when the component’s given response was according to the ex-
pected result, if not, the test was assessed as not passed. 

 

 

                                                 
6 ATP2.x-y is the test name in phase 2, with x = Scenario number and y = sub-test number 
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Table 2: Test list for scenario 1, 2 and 3 with interface and test criteria 

Switch GPRS and COSPAS/SARSAT 0-APUAPU/BBDLUATP2.1-7

SOS cancellation function carAPU/BBDLU/CCATP2.1-6

Perform voice calls2aAPU/BBDLU/CCATP2.1-5

Send spec. inform./data to CC, check correct recept.2aAPU/BBDLU/CCATP2.1-4

Send SOS calls to the CC and check correct recept.2aAPU/BBDLU/CCATP2.1-3

Check communication (veh./CC server)1APU/BBDLU/CCATP2.1-2

Data acquisition from all original vehicle sensors0-APUAPUATP2.1-1

CriteriaInterfaceComp/TestTest

Switch GPRS and COSPAS/SARSAT 0-APUAPU/BBDLUATP2.1-7

SOS cancellation function carAPU/BBDLU/CCATP2.1-6

Perform voice calls2aAPU/BBDLU/CCATP2.1-5

Send spec. inform./data to CC, check correct recept.2aAPU/BBDLU/CCATP2.1-4

Send SOS calls to the CC and check correct recept.2aAPU/BBDLU/CCATP2.1-3

Check communication (veh./CC server)1APU/BBDLU/CCATP2.1-2

Data acquisition from all original vehicle sensors0-APUAPUATP2.1-1

CriteriaInterfaceComp/TestTest

  

Accident detection time 2aAPU/BBDLU/CCATP2.2-4

Calculated scores (ISS, US) correct3Triage SWATP2.2-3

Triage ranking list TRL correct3Triage SWATP2.2-2

Correct Data Acquisition2bOff. Reconstr. DBATP2.2-1

CriteriaInterfaceComp/TestTest

Accident detection time 2aAPU/BBDLU/CCATP2.2-4

Calculated scores (ISS, US) correct3Triage SWATP2.2-3

Triage ranking list TRL correct3Triage SWATP2.2-2

Correct Data Acquisition2bOff. Reconstr. DBATP2.2-1

CriteriaInterfaceComp/TestTest

  

Is the proposal for the VMS message reasonable4ATP2.3-3ATP2.3-3

medical rescue means list complete 4ATP2.3-2ATP2.3-2

mechanical rescue means list complete 4ATP2.3-1ATP2.3-1

CriteriaInterfaceComp/TestTest

Is the proposal for the VMS message reasonable4ATP2.3-3ATP2.3-3

medical rescue means list complete 4ATP2.3-2ATP2.3-2

mechanical rescue means list complete 4ATP2.3-1ATP2.3-1

CriteriaInterfaceComp/TestTest

  

During the testing and evaluation of phase 2, all hard- and software modules constituted that 
the data transfer from all original sensor and from simulation PC through the overall system 
chain to CC was running correctly and that all CC functions were working according to the 
expectations. 

         
Figure 7: Example for a check list of sub-test ATP2.1-4 video management test. 

The back-up satellite channel tests gave a positive result in sense of reliable automatic switch 
to the COSPAS/SARSAT system in case of GSM/GPRS network coverage failure. For the 
test the lab antenna was used while SOS message was transmitted with the back-up channel. 
The communication with the COSPAS/SARSAT satellite system was in test mode of the sat-
ellite system.7 The COSPAS/SARSAT organization confirming the reception of the signal 
and the exact ID of the vehicle and the exact GPS location. 

                                                 
7 Test mode was designed by SARSAT COSPAS organization to support tests cases like this. It is the same as 
regular mode but it doesn't generate a worldwide alarm. 
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Regarding the reliability of the system under road conditions and measurement of the accident 
detection time, a test series of 30 manual SOS messages send along the highway network 
around Torino (North-West part Italy) was perfromed. The field tests suggested that the 
strengths of the system are the fast detection of the accident location and the reliable transfer 
of the accident notification message to the CC operator. Within the tests the average accident 
detection time of the system was determined to be around 30 s. Beyond, MCC, RCC and DSS 
demonstrate reliability of information. 

2.2.3 AIDER crash test procedure 

One further objective of ika in the AIDER-project was the development of a testing procedure 
for the crash robustness investigation of electronic hardware components for passenger car 
safety systems. The target of the testing procedure was to achieve realistic and reproducible 
conditions close to real deceleration loads. Therefore realistic deceleration profiles from for-
mer ika crash tests were regarded as reference as the deceleration sequences of modern vehi-
cles with comparable dimensions and weight show a quite similar characteristic because of 
the body’s crash compatibility [5] .  
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Figure 8: Deceleration corridor of ECE-R16 (left) and (right) CFC60 filtered deceleration curve (X-

direction) of crash test number (0860) 

Generally one can state that the decelerations n real crash tests are within 16 to 20 g for lateral 
and vertical and 30 to 36 g for longitudinal accelerations with a duration of between 50 to 
150 ms [6]. A comparison of these deceleration values and time span with existing testing 
standards shows, that among the European regulations (ECE-Regulations), two standards con-
taining suitable deceleration curves and times are available. Both ECE-regulations, ECE-R16 
[7] and ECE-R17 [8], deliver specified rules for a so called deceleration corridor. Within each 
regulation this corridor is limited by an upper and a lower curve describing deceleration val-
ues as a function of time, see Figure 8 (left). A crash test was verified as acceptable if the 
achieved deceleration values were (almost) within the corridor. In addition to the specifica-
tions of ECE-regulations, two steps with 50% and 100% of the maximum loads were per-
formed to figure out a possible load limit. As the APU was a prototype and one can not be 
sure about the mounting direction of a later series product, it was decided to test the APU un-
der worst case consideration with 50 % and 100 % of the maximum decelerations (30 to 36g) 
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in all directions8. Beyond all 12 test shots were done with this prototype as no other APU was 
available for this task9. 

The testing procedure used the crash test sled and the bending brake deceleration device 
shown in Figure 9. During the tests the APU was mounted onto the testing sled using an indi-
vidual fabricated adapter. To generate the mechanical loads, the sled was accelerated via the 
drive unit of the crash test facility to a suitable testing velocity. Up from the point of impact, 
the specified deceleration of the sled begins and the mechanical load is acting on the testee. 
The deceleration of the sled and also of the APU were measured to verify a possible transfer 
function behavior of the mounting adapter, see Figure 8 (right). 

To ensure the correct function of the APU before and after each crash the correct dispatching 
of the SOS message was checked. For the evaluation of the correct receipt of the SOS mes-
sage, the point of time when the SOS was launched and the stamp of the received SOS mes-
sage were compared and no significant differences were found. Hence it can be stated that the 
APU survived a series of 12 crash tests and is crash robust already at prototype level. 

    
Figure 9: ika’s bending brake deceleration device (in front of impact wall) and crash test sled   

3 Results of the cost-benefit-analysis and user inv estigation  
The Cost-Benefit Analysis (CBA) has demonstrated the desirability of the AIDER system 
application from a socio-economic point of view, at European level. Obtained results are re-
lated only to the passenger car and light commercial vehicle (LCV) market (a conservative 
approach, focused on a short/medium term) but they could be extended also to trucks as well 
as motorcycles. The evaluation has been carried out considering the AIDER implementation 
in three market penetration scenarios: Scenario A, coming from the hypothesis that in 2010 
                                                 
8 longitudinal = front/back, lateral – right/left, vertical – up/down �  6 directions in total, each with 50 % and 
100 % maximum load �  12 shots in total  
9 It was clear that in case of damage after a number of shots no statement about possible a pre-damage could 
have been given, but this was accepted in a pragmatic approach  
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there will be a top-down process, forcing all new registered cars and LCV to be equipped with 
AIDER system, scenario B (worst market pulled) and scenario C (best market pulled). 

AIDER system’s main impact is targeting on the reduction of rescue time10, with conse-
quences in fatalities and severe injuries reduction. In particular, AIDER system enables to set 
the time span between crash and SOS call generation almost to zero and reduces times for 
accident location, accident data collection and rescue configuration. Consequently it is ex-
pected to allow saving about 7 minutes for urban accidents and 13 for extra-urban ones [9]. 
These numbers correspond to 883 (in the year 2010) and 3195 (in the year 2014) avoided fa-
talities in scenario A. Secondly, AIDER improves the rescue process efficiency as it supports 
rescue units configuration avoiding extra-costs due to over-estimations of necessary units, and 
contributes to legal and insurance costs reduction thanks to the improvement of the accident 
dynamics knowledge. Moreover, accident data knowledge could also be useful to Road Con-
trol Centre operators for a better management of traffic when accidents happen. Benefits from 
AIDER impacts have been compared to the global system costs (both investments and operat-
ing ones) in order to obtain an indicator of the system worthiness: the Benefit-Cost Difference 
(D). This difference has been calculated considering AIDER implementation at a European 
level. The results for scenario A, B and C are: 6869 M€, 680 M€, and 2302 M€.  

The estimated benefit-cost difference continues to be positive when different values for uncer-
tain parameters are tested (by means of a sensitivity analysis). The considered parameters 
include: rescue time reduction, avoided facilities/severe injuries per saved minute of rescue 
time, AIDER on-board system costs and discount factor. Results show a D>0 at a reliability 
level of 80 % in scenario A, 99 % in scenario B and 90 % in C, outlying that the 50 % of dif-
ference values are comprised in range (2000 M€ to 13000 M€) for scenario A, (500 M€ to 
1000 M€) for scenario B and (700 M€ to 4000 M€) for scenario C. 

4 Summary and Outlook 
This paper describes the AIDER system architecture, the approach of the technical testing 
methodology and its results followed by the outcome of a cost-benefit-analysis. Within the 
validation phase of the AIDER system, an automatic emergency call system was exposed to 
complex testing scenarios for the first time, with promising results that advance the state-of-
the-art. The consortium executed a series of field tests that demonstrate proof of concept of 
the AIDER system and that have probed a general positive technical evaluation of the overall 
chain. Considering that the situations of interest are related to destructive accidental events, 
the test scenarios for the evaluation of the correct system function were largely simulated, 
either with a manual SOS call from the vehicle HMI or with the help of an accident simula-
tion PC. Taking into consideration that AIDER is a product at prototype stage, the overall 
chain has demonstrated to be reliable. The field tests suggested that the strengths of the sys-
tem are the fast detection of the accident location and the reliable transfer of the accident 
notification message to the control centre operator especially under consideration of the 
golden hour principal. The performed crash tests showed positive results, as the APU sur-

                                                 
10 The rescue time is defined as the duration from the happening of accident until the arrival of rescue team 
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vived a series of 12 worst case crashes in ika’s crash lab, simulating realistic deceleration 
levels and profiles. After each crash the function of the APU was tested by sending an SOS 
message and after each tests, the correct function was guaranteed. Hence, the crash robust-
ness of the used APU can be certified already on this early prototype level.   

The performed CBA is an evaluation methodology, normally used in the public sector, which 
aims to estimate the global economic gains and losses and deriving information from the im-
plementation of an application in comparison with the existing situation (named “reference 
case”) or with alternatives. The social gains or losses were assessed using appropriate indica-
tors, certainly including direct and indirect costs and benefits, but also non-monetary factors if 
those are affected significantly by the application under study. A sensitivity analysis was per-
formed taking into account the main uncertainty factors of the benefit-cost ratio. The CBA 
showed that an introduction of the AIDER system in the European market could be effective 
from the social point of view as the generated benefits were higher than the costs even in a 
conservative market scenario. 
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