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Executive Summary 
 
The ActiveTest initiative has the objective to disseminate performance testing methods for 
ICT-based safety functions in road vehicles.  

Among other actions, this objective shall be fulfilled by the implementation of workshops 
where entities and other initiatives can present their approaches and results related to active 
safety. When the ActiveTest initiative was set up, these workshops were defined as three 
two-day workshops held in Spain, Germany and Sweden with technical sessions, test dem-
onstrations and small group meetings. 

This deliverable summarizes the second workshop hold by the ActiveTest initiative. The 
workshop was hold by IDIADA in Spain on 7th and 8th February 2012. The document includes 
a description of the implementation of the workshop, mainly based in the agenda of the 
event, a summary of the presentations and discussions, mainly based on the contribution of 
the attendants, and a summary of conclusions and guidelines for the next workshop.
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1 Introduction 

The general objective of ActiveTest is to increase road safety by supporting the introduction 
of ICT-based safety functions ("active safety") which allow mitigation or even avoidance of 
accidents.  

Performance testing methods are necessary to improve the safety performance of the new 
safety functions in road vehicles. Performance testing will also increase the awareness of the 
users that ICT-based safety functions are beneficial for all road users. Several testing meth-
ods have been presented by standardization, industry and research projects. Tools are being 
developed to support performance testing. A forum is needed for exchange of experiences 
and to compare principles from in-house testing at manufacturers with the results of research 
initiatives in Europe and overseas. ActiveTest provides a forum independent from industry, 
and thus neutral ground to allow for informal discussions. The intention is to focus on testing 
methods and rating approaches, not to address if the safety level of a vehicle is “good” or 
“bad”.  

At the end of the support action, there will be an established network for performance testing 
and a report presented on the need for future work in the area.  

The ActiveTest initiative has the objective to disseminate performance testing methods for 
ICT-based safety functions in road vehicles by: 

- demonstrating performance testing of ICT-based safety functions 
- disseminating the test programme developed in the eVALUE research project  
- establishing an active dialogue with key stakeholder groups 
- compiling an outlook for future research need 
- contacting standardisation organisations for road vehicles with research results 
- creating awareness of the need of standardised performance testing of ICT-based 

safety functions 

Among other actions, these objectives shall be fulfilled by the implementation of workshops 
where entities and other initiatives can present their approaches and results related active 
safety. When the ActiveTest initiative was set up, these workshops were defined: three two-
day workshops held in Spain, Germany and Sweden with technical sessions, test demonstra-
tions and small group meetings. 

This deliverable summarizes the second workshop hold by the ActiveTest initiative. The 
workshop was hold by IDIADA in Spain on 7th and 8th February 2012. The document includes 
a description of the implementation of the workshop, mainly based in the agenda of the 
event, a summary of the presentations and discussions, mainly based on the contribution of 
the attendants, and a summary of conclusions and guidelines for the next workshop. 
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2 Implementation of the workshop 

This second workshop of the ActiveTest initiative has been dedicated to Stability and Han-
dling test procedures. This corresponds to the ‘cluster 3 – stability assistance’ defined by the 
eVALUE project. The other clusters defined by the eVALUE project include ‘cluster 2 – lateral 
assistance’, which include among others Lane Keeping Assistance or Blind Spot Monitoring, 
and ‘cluster 1 – longitudinal assistance’, which include among others Autonomous Emer-
gency Braking and Warning systems. 

2.1 Motivation of the workshop 

The first workshop of the ActiveTest initiative was dedicated to longitudinal assistance sys-
tems because these systems have been identified as the priority of active safety for the 
automotive industry, consumer organisations and regulatory bodies. 

This deliverable compiles the results of the second workshop of the ActiveTest initiative. It 
has been dedicated to handling and stability assessment procedures because this is still an 
issue to be addressed by consumer organisations and regulatory bodies. 

Stability and handling concepts have been addressed by OEMs and suppliers under the 
frame of vehicle dynamics and, when it comes to active support to the driver, by the so called 
chassis control systems. ABS and ESC systems are currently fitted in the majority of the ve-
hicles. Prior to the massive introduction of these systems, many studies foresaw the benefit 
in reduction of road accidents, injuries and fatalities. 

Additionally, other handling and stability concepts have also been addressed by OEMs and 
suppliers, with the objective of improving driver perception when driving the vehicles. These 
concepts are more oriented to a branding image of the vehicles and the user perception of 
this. This is what differentiates vehicles with a more sportive or comfortable behaviour. 

So far, it has been very difficult to define and accept a valid methodology to assess the 
safety concepts of chassis control systems. This is because, most of the times, the safety 
concepts are very related to the feeling concepts. Ideally, the safety concepts have to be 
evaluated by a totally objective point of view, while the feeling concepts usually are evaluated 
by both objective and subjective methods. 

Then, thinking in a foreseeable evaluation of the safety aspects of chassis control systems 
from a consumer’s testing point of view (rating of safety performance of vehicles), it was con-
sidered that a workshop including universities, research centres, suppliers and vehicle manu-
facturers to present available results and discuss feasibility of an assessment programme for 
chassis control systems would fit under the scope of the ActiveTest initiative. 

Once the topic of chassis control systems was selected, it was considered to expand the 
scope to other perspectives further than consumer testing: the homologation. For this rea-
son, a first session oriented to ‘consumer testing of handling and stability performance of ve-
hicles’ and a second session oriented to ‘Simulation-based Homologation of ESC-Systems’. 
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Homologation has a different objective. It sets a minimum requirements basis and, under this 
frame, tests and evaluation of the test results is based on pass-fail criteria, which does not 
leave room for subjective interpretations or cost-benefit analysis. This is the common ap-
proach for regulations. Typically, you can pass a regulation by implementing a limited set of 
tests. But, newer regulations, such as ECE-R13H for the homologation of electronic stability 
control systems foresee the implementation of a higher number of virtual tests. In other 
words, this regulation opens new possibilities for homologating vehicles with the support of 
simulation tools. This is very new in the field of vehicle dynamics field and not many full ac-
tivities have been completed. The whole process, considering all the steps to define the 
simulations and combine them with some physical tests is not clear at all, because it has 
never been implemented completely. For this reason, it was considered to dedicate the sec-
ond session of the workshop to this topic.  

So, the objectives of this second workshop were: 
- To bring together relevant stakeholders to discuss about possibilities for perform-

ance evaluation of stability and handling of vehicles 
- To discuss feasibility of an assessment programme for handling and stability of 

vehicles and, if relevant, define next steps for the definition of the test procedures 
- To put in common new possibilities offered by regulations for the homologation of 

ESC systems in the field of virtual testing 
- To define the correct steps of the virtual and physical testing process 

2.2 Structure of the workshop 

The workshop was been divided into two sessions, implemented into two separated days: 

Session I – Active Safety assessment 

First, it was determined to give a common understanding of which are the efforts required to 
integrate an ESC system into a new vehicle. This should give the audience the idea of  the  
verifications and validations done typically by OEMs and suppliers before placing a vehicle 
with an ESC system on  the market. 

Second, the legal frame of ESC system was presented. This should define the minimum re-
quirements to ESC systems. This could be a good starting point of an assessment pro-
gramme for vehicles with these systems. 

In third case, Euro NCAP was presenting their objectives and current status. This information 
should give a good understanding of the mission of Euro NCAP. In fourth place, and com-
plementing the previous presentation, the current activities of Euro NCAP towards the defini-
tion of an assessment programme was to be presented. This should provide the complete 
point of view of Euro NCAP. 

After, a study on effectiveness of different driving assistance functions (including ESC) 
should give an overview about how effectiveness can be derived and some reference values. 
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The industry, represented by an OEM, was requested to provide its own overview on the 
previous presentations provided. And, finally, after having all the information on the table, 
round table discussions were to be open. 

Session II – Simulation-based homologation of ESC systems 

This session was defined more as a learning process of simulation techniques for homologa-
tion, rather than a discussion on the feasibility of the assessment of handling and stability 
procedures.  

First of all, the regulatory frame of ESC systems with respect to simulations was to be pre-
sented. This was to be followed by the status of the standardisation bodies for simulation ac-
tivities.  

Then, the floor was open to present different project cases, which could give a good under-
standing on how to link all the simulation and testing activities. 

Once the regulatory and standardisation boundaries for the process and some examples 
were given, it was proposed to discuss about the needs for implementing the process. This 
was to include tools for software and hardware in the loop simulations and a discussion on 
how the supplier of the ESC systems could collaborate with those following the simulation-
based homologation by the provision of relevant information.  

This session was to be closed with a final presentation on future trends in active safety and, 
finally, round table discussions were to be open for session II. 

2.3 Agenda of the workshop 

This chapter describes the agenda of the 2 days workshop, according to the structure de-
fined in the previous chapter. Sessions and presentations with speakers and companies are 
detailed. 

Day 1: Active Safety Assessment by consumer organis ation Euro NCAP 
Date: 7th February 2012  
    
  Topic Presenter 
    
8:15   Bus transfer from Hotel to IDIADA   
9:00 9:30 Coffees served   
9:30 9:40 Welcome by the workshop host Miquel Maureso, IDIADA 
9:40 9:55 Welcome by the project coordinator and brief intro-

duction of ActiveTest  
Mr Jan Jacobson, SP 

9:55 10:00 Presentation of the agenda for day 1 Mr Sandro Boltshauser, 
IDIADA 

10:00 10:40 Standard application and validation procedures for 
ESC systems 

Mr Sven Tschelzek, Conti-
nental 

10:40 11:20 Current regulation requirements: ECE-R13H Mr Ignacio Lafuente, IDIA-
DA 

11:20 11:40 Coffee break   
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11:40 12:20 Euro NCAP - introduction, mission, current assess-
ment and roadmap 

Mr Aled Williams, Euro 
NCAP 

12:20 13:00 ESC assessment - additonal manoeuvres for han-
dling and stability 

Mr Alexandre Català, P-
NCAP working group 

13:00 14:00 Lunch   
14:00 15:00 Visit to proving grounds   
15:00 15:40 Potentials of Active Safety and Driver Assistance 

Systems 
Dr Arno Eichberger, Graz 
University of Technology 

15:40 16:20 An OEMs View on Evaluation of ESC Performance Dr Markus Fach, Daimler 

16:20 16:40 Coffee break   
16:40 18:00 Round table discussions all presenters,  
18:00 18:05 Closing of day 1 Mr Jan Jacobson, SP 
18:15 19:00 Bus transfer from IDIADA to Hotel   
20:30   Joint dinner    
    
Day 2: Simulation-based Homologation of ESC-Systems  according to ECE-R 13-H 
Date: 8th February 2012  
    
8:15   Bus transfer from Hotel to IDIADA   
9:00 9:25 Coffees served   
9:25 9:30 Presentation of the agenda for day 2 Mr Jonathan Webb, IDIA-

DA 
9:30 9:50 ECE R13-H - Requirements for simulation based 

ESC homologation 
Mr Ignacio Lafuente, IDIA-
DA 

9:50 10:30 Status of ISO Working Group 11 Prof. Taeoh Tak, Kangwon 
National University 

10:30 11:10 Project case 1: Opel - IDIADA collaboration Dr Henning Holzmann / Mr 
Jonathan Webb, Opel / 
IDIADA 

11:10 11:40 Coffee break | Parallel session: presentation of 
iTorq 

  

11:40 12:20 Project case 2: criteria for vehicle model validation Mr Guido Tosolin, IDIADA 

12:20 13:00 Supplier support for simulation-based homologa-
tions 

Mr Albert Lutz, Robert 
Bosch GmbH 

13:00 14:00 Lunch   
14:00 14:30 Tools for SIL/HIL Simulation Mr Charles Miguet, IPG 
14:30 15:00 Future trends in Active Safety Mr Jochen Schäfer, Robert 

Bosch GmbH 
15:00 15:30 Round table discussions all presenters,  
15:30 15:35 Closing of the workshop Mr Jan Jacobson, SP 
15:40 16:40 Bus transfer from IDIADA to Airport   

    

2.4 Implementation of the workshop 

This workshop represents the second of the three two-day workshops which will be imple-
mented inside the ActiveTest initiative. It was organized by IDIADA, with support of the other 
partners: SP and IKA. 

The workshop was defined with the collaboration of the three partners. The scope of the 
workshop, the sessions, content of the sessions and the agenda was agreed among all the 
partners. Possible attendants and speakers were proposed by the three partners as well. 
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IDIADA took the responsibility of implementing this second workshop at its facilities in 
IDIADA. All the logistics, including hotels proposal, catering services, bus services, rooms 
and proving ground reservations were arranged by IDIADA.  

The workshop was implemented successfully. The agenda was fulfilled according to the 
schedule defined. All the speakers made their presentations and gave the audience relevant 
content. Interesting discussions were arisen, always with the objective of having success in 
the development of new test and assessment methods for handling and stability test proce-
dures. 
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3 Technical contents of the second workshop 

As was described in the previous chapter, there were two different technical sessions during 
the workshop, implemented in two separate days.  

3.1 Session I – Active safety assessment 

The objective of the first day of the workshop was to present current possibilities for imple-
menting an assessment procedure of handling and stability of different vehicles and discuss 
feasibility of an assessment programme for this topic. On one side, presenters gave a com-
plete overview of which are the possibilities / limitations when implementing such an as-
sessment. On the other hand, the audience commented these possibilities. 

3.1.1 Standard Application and Validation procedure  of ESC Systems 

Mr Sven Tschelzek, from Continental AG, presented the presentation named Standard Ap-
plication and Validation procedure of ESC Systems [CONT2012]. The objective of this pres-
entation was to give a common basis to all the audience about the requested activities and 
efforts to implement an ESC system in a new vehicle. The idea of this presentation was to 
transmit to all the audience the regular activities that are usually performed when a vehicle 
manufacturer integrates an ESC system from a certain supplier in a new model.  

This application and validation procedure could be understood as the starting point of a pos-
sible assessment of ESC systems in different vehicle. In this presentation, verification and 
validation activities were also discussed. 

The presentation started with a brief decomposition of the Electronic Brake System, describ-
ing different components and how they might differ among different vehicle classes. 

For a given system, two different processes were differentiated: 

1) the development process of the EBS:  

 

 

 

2) The application process of the EBS into a 
vehicle: 
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For the application process, steps, tools, vehicles, vehicle setups, vehicle states and pa-
rameter tunings were described. This gave a very comprehensive idea of the parameters 
considered when an ESC system is applied to a new system.  

One of the important discussions was the need of grouping vehicle variants. Due to the 
amount of vehicle variants for the same model, it is impossible to tune an ESC system for all 
of them. Mr Tschelzek commented that the coverage of the complete range is possible by 
sort in groups or alignment of system parameters in an order matrix (vehicle identification vs. 
vehicle configuration).  

The presentation concluded with the distinction of verification and validation: 

- Verification is a process to confirm that the system is developed in line with the 
specification. Typically, the ESC software is verified by using internal specification 
containing requirements from the vehicle manufacturer, internal requirements and 
different driving manoeuvres. 

- Validation could be understood of a double check if the system fulfils the require-
ments in practice. This process becomes necessary when different parts of the 
whole system are modified.  

3.1.2 Current regulation requirements 

Mr Ignacio Lafuente gave the presentation ‘European Homologation of Braking Systems, Mo-
tor Vehicles, M1, Regulation No. 13H ECE’ [IDI-LA-2012a]. This presentation had the objec-
tive of defining the current legal frame of ESC systems. The idea behind this presentation 
was to setup the basis of a legal frame for these systems, so that the requirements of this le-
gal frame could be later compared to the requirements of the proposed assessment proce-
dure. 

Mr Lafuente gave a complete introduction to the vehicle homologation process and also de-
scribed the requirements for vehicles regarding ESC systems. Topics discussed were: 

1 Introduction. Vehicle Type Approval EC/2007/46 
2 European standards: EC Directive / ECE Regulations 
3 New formats: EC Regulations; 661/2009; 407/2011 
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4 Regulation No.13H Homologation of Braking systems 
Mandatory dates 
Administrative requirements 
Technical requirements 

  

  

 

This presentation allowed to clarify that: 

- the homologation process is a legal process, with the complexity of having to be 
familiar to homologation terms 

- it is essential to clearly understand dates when regulations become mandatory 
and vehicles affected by the regulation process 

- the homologation process is a minimum requirement and defines the basis for all 
the vehicles 

- as such, vehicle should have better performance than the minimum requirements 
defined by homologations 
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3.1.3 Euro NCAP: mission, current assessment and ro admap 

Mr Aled Williams, programme manager from Euro NCAP, gave a presentation with the objec-
tive of explaining the audience about ‘mission, current assessment and roadmap’ of Euro 
NCAP [NCAP2012]. 

Euro NCAP has been a reference in the assessment of passive safety of passenger cars and 
the dissemination of results to consumers for the last fifteen years and for the last five has 
started to address active safety issues. One of the most relevant values of Euro NCAP is in-
dependency, but this independency is strongly supported by the application of representative 
and reproducible test and assessment protocols. 

When thinking in a possible assessment of handling and stability performance of vehicles, 
Euro NCAP is a reference for determining a suitable test programme, developing compre-
hensive test protocols and compiling all the information to be available to the general public. 

Mr Aled Williams summarized the activities of current activities of Euro NCAP and specially 
addressed work related to ESC assessment and other active safety functions, such as 
Autonomous Emergency Braking systems. Additionally, he presented the guidelines for the 
future assessment programme of Euro NCAP, combining a balance between active and pas-
sive safety. 
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3.1.4 ESC assessment - additional manoeuvres for ha ndling and stability 

Mr Alexandre Català, from IDIADA and representing the P-NCAP subgroup for ESC, detailed 
further the current activities of Euro NCAP towards the development of a test procedure for 
ESC. The presentation was ‘Euro NCAP Sub-Group, ESC & Dynamic handling assessment’ 
[PNCAP2012]. 

Alexandre described past activities of Euro NCAP addressing ESC:  

- fitment requirements only (2009-2010) and  

- the implementation of the GTR based pass/fail test (2011 – 2012).  

Additionally, he proposed several possibilities for improvement: 

- the definition of a rating based on the GTR test (2012 – 2014) and 

- the definition of multiple test scenarios (2014). 

As most of the assessment was based on the GTR test (from a technical point of view, very 
similar to ECE R13H and FMVSS 126), a description of the procedure was given. As im-
provement, it was proposed to review thresholds, maximum torques on the steering wheel, 
predictability of the behaviour of the vehicle and a criteria addressing wheel lift. 

A map of ESC targets was proposed and, based on this map, newer scenarios were pre-
sented: 

- Current Sub-group Test list 
o Brake in a turn (and power-off) 
o Highway exit 
o Step-steer + Power-off 
o Double lane change 

- Possible Rating criteria 
o Rollover criteria (no wheel lift) 
o Stability criteria (no excessive oversteer or spin out) 
o Responsiveness criteria (capacity to turn, brake to avoid an accident)  
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3.1.5 Potentials of Active Safety and Driver Assist ance Systems  

Dr Arno Eichberger presented a study which evaluates the safety potential of different driving 
assistance systems, among them is ESC. The presentation was titled ‘Potentials of Active 
Safety and Driver Assistance Systems’ [TUG2012]. 

This presentation was placed after the presentation of the P-NCAP group in order to answer 
whether it is possible to evaluate handling and stability of vehicles from a safety point of 
view.  

The presentation started with a description of the methodologies available to carry out this 
type of studies. Differences between a priori and a posteriori methods were discussed, with 
advantages and disadvantages. Additionally, some recurrent problems were presented: limi-
tations for considering human factors in the studies and difficulties for defining standard sys-
tems or understanding differences among other systems. 

The study implemented by the Technical University of Graz was then presented. 
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The study addressed several safety functions, but according to the main topic of the work-
shop, special attention on how the ESC systems were modelled was given. An ESC supplier 
had oriented TUG in the definition of the ESC model and several indicators were used for the 
evaluation of different vehicle and tuning types. 

The study proposed calculated benefits of different systems and the combination of some of 
them. Additionally, effectiveness of different ESC systems in different vehicle types was ana-
lysed, suggesting the feasibility of an assessment programme for ESC systems.  

  

  

3.1.6 An OEMs View on Evaluation of ESC Performance  

Dr Markus Fach, from Daimler AG, provided an answer from the industry to the previous 
speakers with the presentation ‘An OEMs View on Evaluation of ESC Performance’ 
[DAI2012]. 

Similar to the message provided by Mr Tschelzek, Dr Fach showed that the effort invested by 
car manufacturers when tuning an ESC system for a range of vehicles was very high and 
that many compromises had to be considered to setup the final system. 
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Then, some information about how current ESC procedures (FMVSS 126 / ECE R13H) were 
developed. The main message behind this explanation was that it is very difficult to objec-
tively compare different vehicles, especially within different vehicle segments. Several met-
rics and manoeuvres can be defined, but they are not able to explain the behaviour of all the 
tested vehicles. 

  

 

For this reason, ESC procedures for regulation purposes were setup with the objective of 
minimum requirements that all vehicles, when fitted with an ESC system, should fulfil. So, 
these manoeuvres are not oriented to an assessment but to verify that a system is fitted in a 
vehicle and it complies with minimum requirements. 

Additionally, Dr Fach commented the test procedures proposed by the P-NCAP group. He 
was not very positive when accepting that the proposed tests were suitable for an assess-
ment of different vehicles. He gave similar reasons as with the previous FMVVSS 126 / ECE 
R13H. 

3.1.7 Round table discussions 

All the speakers joined the round table, with the aim of discussing previous presentations 
and answering the questions from the audience. 
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Some of the relevant questions where: 

Q: What is the benefit of handling and stability assessment? 
A: For Euro NCAP, this is in line with passive safety rating and as such makes sense. 
 
Q: Have all the different systems equipped in cars enhanced stability or are they coun-

teracting sometimes? 
A: It is difficult to answer, but understanding is that the effect is (still) positive 
A: TRACE project result showed that combined benefit of systems is generally bigger 

than the addition provided by single benefit. 
 
Q: Are all today’s ESC systems good? 
A: Very high efforts invested in robustness of systems by industry. 
A: Correlation of positive effects of performance assessment testing and actual safety 

benefit needs to be proven first (see presentation by TUG as starting point). 
A: A posterior evaluation might be the only real measure, but still difficult to clearly link 

this to a specific system. 
A: Tuned ESC does not necessarily enhance safety in general. Tuning to meet thresh-

olds in ESC testing might lead to weaker/less performing system. 
 
Q: Real world data (accidentology) vs. test scenarios and criteria 
A: Basic data is available, but it is not clear whether this is representative.  
A: Accident reconstruction (e.g. done by LAB in France) is the best basis for defining 

assessment scenarios and criteria. For ESC too few cases available though. 
A: Grouping typical scenarios has not been done yet in the TUG study, which might 

anyway be too limited from a statistical point of view (just about 200 fatal accidents 
from a single year). 

 

Regarding the assessment programme, an general comment was widely agreed: low mu 
testing would be able to distinguish among different ESC systems, but this cannot be done 
due to reproducibility and repeatability limitations. 

3.2 Session II – Simulation-based Homologation of E SC systems according to ECE-R 
13-H 

The objective of the second day of the workshop was to discuss different alternatives for tak-
ing advantage of the new possibilities offered by ECE R13H regarding the simulation-based 
homologation of ESC systems. The new options open the door for more intensive simulation 
works with a limited number of tests. This can be more efficient from a cost point of view, es-
pecially when a vehicle is provided with a large number of variants. This is a new possibility 
and, during this session, proposals on how to exploit this, how to define a systematic process 
and some test cases were provided. 
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3.2.1 ECE R13-H - Requirements for simulation based  ESC homologation  

Mr Ignacio Lafuente, from Applus IDIADA Group, presented actual validation tests made for 
homologation by using simulations with the presentation “Regulation No. 13H ECE Simula-
tion-based ESC Homologation” [IDI-LA-2012b] 

This presentation introduced the validation by Simulation topic by presenting actual rollover 
protection homologation by simulation. It presented the process use to validate the simula-
tion and its benefits as the original test requested the destruction of the sample. 

         

Then information about The ECE R58 Homologation procedure was presented (rear under-
run protection) comparing real destructive tests with simulation. Experience on ECE R90 
homologation example was taken as example to present worst case selection. 

         

The main conclusion transmitted from this regulatory side was that the same concepts and 
criteria used for acceptance of ECE R58, R66 and R90 regarding homologations by simula-
tions will be applied to ECE R13H. 

3.2.2 Status of ISO Working Group 11  

Prof. Taeoh Tak, Kangwon National University, presented “Status of vehicle dynamics simu-
lation and validation standard development” [ISO2012]. 

This presentation gives the status of vehicle dynamics simulation and validation standard de-
velopment in relation to ISC TC22 SC9 WG11. The group is developing a standard for allow-
ing simulations for certifying vehicles (cars and trucks) using applicable ESC tests that in-
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volve the sine with dwell procedure defined in ECE R-13H.  The vehicle model must include 
sprung mass, tires, braking system, suspension, power train, steering system and aerody-
namics. 

        

 

3.2.3 Project case 1: Opel - IDIADA collaboration  

Dr Henning Holzmann, from Opel, and Mr Jonathan Webb, from IDIADA, presented an ex-
ample of model validation for ESC testing with “CAE-based homologation of ESC Systems at 
GM Europe” [OPID2012]. 

GM and IDIADA presented simulation results for a double lane change and sine with dwell. 
The simulation environment was validated by a comprehensive test of a reference vehicle. 
The vehicle model was validated by model checking, sensitivity analysis and iterative valida-
tion. Preliminary results show that simulated results of sine-with-dwell maneuver correspond 
very closely to the real measured values, and that quality of simulation will allow the homolo-
gation of ESC systems. 

        

Results are very promising (sine with dwell simulation is very close to real measurements) 
and obviously allow homologation based on simulation to a large extent. The approach would 
allow OEMs to significantly reduce the number of real tests during the ESC certification proc-
ess. 
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3.2.4 Project case 2: criteria for vehicle model va lidation  

Mr Guido Tosolin, from IDIADA, presented IDIADA’s proposals regarding “Model validation 
criteria for ESC homologation” [IDI-TO-2012]. 

Model validation was used to make sure improvements in simulation will be confirmed in re-
ality, or to ensure that homologation results through simulation are equivalent. There are four 
basic questions for validation for ESC homologation: 

- Which systems need to be represented in the vehicle? 
Proposal: mainly the passive vehicles subsystens, the brakes and the ESC control 
unit 

- Which driving conditions/maneuvers should be considered? 
 Proposal: steady-state cornering, frequency response, sine-with-dwell,  

- What physical quantities need to be recorded? 
Proposal: lateral acceleration, yaw rate, roll angle, steering wheel  angle 

- What is the maximum deviation from real data? 
Proposal: band criteria for min and max deviation, fit criteria measuring deviation, pa-
rameter criteria 
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3.2.5 Supplier support for simulation-based homolog ations  

Mr Albert Lutz, from BOSCH, presented ‘Supplier support and simulation procedures’ [BOS-
LU-2012], with two objectives: 

- show which is the process to support product development and validation via simula-
tion 

- describe possibilities for supporting end-users of the components of the supplier 
when the simulation process is done externally 

Mr Lutz commented that Vehicle dynamics simulation is becoming more and more important 
due to an increased number of vehicle variants in a short time frame. The workflow of the 
modeling and validation process ties together the models of the different subsystems of the 
car. Simulation can be made of the complete system using SIMULink. The automated virtual 
Test Drive can be made with different loads, tires etc. 

Robustness and Performance monitoring means maneuvers with unambiguous description, 
objective criteria for the evaluation and an automated set-up of pre-defined maneuvers. The 
simulation should be made in an automated way.  A physical test is made with one variant of 
the car “the master car”. This performance of this “master car” is also simulated. Some of the 
other variants of the car are then simulated without running physical tests. 

Virtual test cases with objective criteria allow automatic check of mechatronic systems with 
respect to performance and robustness using validated, project specific models. The virtual 
tests are based on results from testing of a real car (the “master car”). 

  

 

3.2.6 Tools for SIL/HIL Simulation  

Mr Charles Miguet and Mr Bernhard Schick, from IPG, presented ‘Integrated Tools Chain for 
SIL/HIL Simulation based on virtual road test’, with the objective of showing the audience 
which simulation suites are available in the market for implementing the homologation by 
simulation process [IPG2012]. 
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Examples of virtual test driving were given; Vehicle dynamics, control systems, advanced 
driver assistance systems and fuel consumption. The three different products CarMaker, Mo-
torcycleMaker and TruckMaker were explained. An example of a HIL rig was given. It was 
indicated that both open loop and closed loop can be used for simulation. The sine-with-dwell 
test was shown on the CarMaker software.  

  

 

3.2.7 Future trends in Active Safety  

To conclude the workshop, Mr Jochen Schäfer, Robert Bosch GmbH, gave a presentation 
about ‘Future trends in Active Safety’ [BOS-SC-2012]. A wide number of examples was 
given, from the first ABS system, started to be produced in 1978, to very new concepts, such 
as the Surround Sensing Support with combinations of different sensors to monitor the traffic 
situation.  

  

 

The Vienna convention was also discussed. It requires the driver to be in control. There is a 
proposed amendment to the Vienna convention to support driving assistance systems. 

Finally, it was envisaged that driver Assistance may develop to injury free driving and later to 
accident free driving. Once achieved, autonomous driving may then follow. 
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3.2.8 Round table discussions  

All the speakers of this second session joined the round table, with the aim of discussing 
previous presentations and answering the questions from the audience. 

Some of the relevant questions where: 

Q: What are the minimum manoeuvres to validate a model? 
A: Tyre and hydraulic models need to be provided, afterwards some 40-50 validation test 

runs are made, for instance, by Opel. 
A: Good characterisation can be done with less manoeuvres, depending though on the 

level of changes with the new vehicle model (i.e. generation). 
A: One test (e.g. sine with dwell) is not representative enough. 
A: Input errors must be avoided due to their high influence on the outcome. 

Q: Should ESC be implemented first or last in the system? 
A: Opel implements ABS and ESC first and then adds other functions by HiL. 

It was widely agreed that the ISO WG11 should be supported from all OEMs. 

Q: Do ESC development engineers need homologation support or vice-versa? 
A: Cooperation between OEMs and suppliers in terms of simulation approaches needs to 

increase as CAE becomes more and more important. 
A: The suppliers support this and are interested themselves to increase CAE-based de-

velopment. A certain concentration on virtual testing and establishing the required tools 
is needed. 

3.3 Closing of the workshop 

Jan Jacobson rounds up the workshop 2 with announcing workshop 3 about vulnerable road 
users for 25-26 September 2012 in Borås, Sweden. Contributions, presentations and even 
demonstrations are very welcome. 

Presentations of this workshop will be made available on the ActiveTest website shortly, and 
a participants list will be distributed among the attendants by e-mail. 

The workshop was closed at 15.30. 
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4 Conclusions and future workshops 

4.1 Technical conclusions 

- The assessment of handling and stability performance of vehicles from a safety 
point of view is still under discussion 
o On one side, consumers should have information about the performance of 

different vehicles in this field. 
o On the other side, it seems complex to define objective test methods that cor-

rectly discriminate safety performance among vehicles and that do not con-
sider other aspects, more related to driving feeling and quality perception 

o Additionally, industry, represented by OEMs and suppliers, sustain that large 
efforts are given to the integration of chassis control systems in vehicles, in 
order to ensure high levels of performance and reliability in many diverse con-
ditions. 

o But, still, as there is a safety benefit from these systems, consumer testing or-
ganisation are still evaluating the feasibility of including them in the complete 
assessment of the safety of vehicles. 

- The simulation-based homologation of ESC systems is a new possibility in the 
field of homologation which might allow newer approaches: 
o In general, this new possibility was very well accepted and a constructive 

frame was motivated by all the attendants. 
o It is important to correctly understand the point of view of the homologation 

agency, so that the whole process is valid to apply for an homologation of the 
ESC system. 

o There were several examples provided, which demonstrated that the whole 
process is feasible, but it might require the combination of several items and 
steps. 

o It is needed to combine different models and characterise all the components 
affecting handling and stability of the vehicle. 

o It is also needed to correctly understand the accuracy levels required in each 
of the steps of the process and identify the relevant performance indicators. 

o Hardware and software in the loop techniques are complementary and can be 
used in different steps of the process 

o According to the general comments, this process is totally feasible and could 
provide better performance vehicles with a reduced development costs. 

o And, for this, the collaboration among vehicle manufacturers, system suppliers 
and system integrators and validators is needed. They must participate in the 
whole process together.  
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4.2 Indications for future workshops 

- Workshop 1 was oriented to Collision Warning and Autonomous Emergency Brak-
ing systems and was successfully implemented, with an attendance over 60 peo-
ple. 

- Workshop 2 has been oriented to Handling and Stability assessment procedures 
and was also successfully implemented, with an attendance over 60 people. 

- The objective for next workshop will be to repeat a similar format (similar agenda, 
with several sessions and presenters and combining technical sessions with test 
activities), with different topics relevant for active safety. 

- It has been decided to dedicate Workshop 3 to vulnerable road users. The main 
reason for choosing this topic is because industry clearly shows a tendency in the 
incorporation of newer pedestrians (and cyclists) prevention and protection sys-
tems. This workshop will be similar to Workshop 1, as also driving assistance sys-
tems were addressed. The difference is that, in the 1st workshop car-to-car, sce-
narios were the main focus, while in the 3rd workshop, car-to-pedestrian scenarios 
will be the main objective.  

- Of course, contacts, knowledge and experiences gained during the first and sec-
ond workshop will be applied to the third one.  
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Annex 3. Photos from the workshop 
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