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Why do we develop vehicle test procedures for the future... ?
The EU Projects PEIT and SPARC

Metamorphosis of the conventional V - Shape Process (VDI 2206)
Ascendancies on the development process of new vehicles and components

VeHiL - Vehicle (Hardware) in the Loop
Configuration of the VeHiL – Function Tester (HGV / passenger cars)

Potentials of the VeHiL within the vehicle development process

Vantages of the VeHiL within the vehicle production (Line Assembly)
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Why do we develop Vehicle Test Procedures for the future ?

BOSCH AG

Environment Sensor Systems                       
Radar, Lidar, Camera, IR, GPS, ...

50% Reduction of Killed & Injured 
caused by Traffic up to 2010

40 %  with warning (Assistant) Systems

60 %  with active Control Systems
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Why do we develop Vehicle Test Procedures for the future ?

More and more Systems more an more Control Units increasing Cross 
Links exponential increasing Error Rate

Test- & Calibration Procedures for :
more Systems, more Cross Links

shorter Cycle Time (Assembly Line)

Tests of Environment Sensors and the 

appropriate Systems

Lane Departure Warning

Rear View Systems

Reliability of new Systems

Superposition Steering

ESP- Plus, Brake-by-Wire Systems

Attention !!!

Attention !!!

System Overload is imminent !

System Overload is imminent !
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A possible Answer:

„Changing the Vehicle System Infrastructure into  
integrated Components and mainly Software 

based Solutions for the Functionalities“

System Functions like ESP, ACC, LDW will be transmitted to the Power Train 

as pure Software based Algorithms

Why do we develop Vehicle Test Procedures for the future ?

Font: DaimlerChrysler AG

Integrated Power TrainIntegrated Power Train
Motion Vector

P E I T
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Why do we develop Vehicle Test Procedures for the future ?

Possible Build-Up of future 
Vehicles 

integrated Components

integrated Software, capable of

Parameterisation (Functionalities)

intelligent Systems

“universal” Hardware

Use of SCALE-Effects

SPARC
The Tests of Vehicles and their 

The Tests of Vehicles and their 

Components will be changing 

Components will be changing 

significantly !

significantly !
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Metamorphosis of the conventional V - Shape Process (VDI 2206)
Ascendancies on the development process of new vehicles and components

VeHiL - Vehicle (Hardware) in the Loop
Configuration of the VeHiL – Function Tester (HGV / passenger cars)

Potentials of the VeHiL within the vehicle development process

Vantages of the VeHiL within the vehicle production (Line Assembly)
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Metamorphosis of the conventional V-Shape Process
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V - Shape
Prozess

Real Overall System
Test in
Vehicle

Hardware
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Loop Test
(HiL)

Spezifi-
cation 

Software 
design-

tool

Code-
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and
Compiler

MiL,SiL

HiL

Executable 
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Function-
specification

FMEA

Future vehicles may run mainly based on software algorithms !!!

Metamorphosis of the conventional V-Shape Process
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Copyright © Fraunhofer IPA 2004

Example: Cut-Out of the auto generated Test Matrix
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und
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Fault Reactions on 
Software Level

quick and simple 
bug fixing
very low costs
processing most of 
all errors / faults
minimum 
expenditure of time

Metamorphosis of the conventional V-Shape Process
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Spezifi-
cation 
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design-
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Logic sequence of test chain

at the HiL / VeHiL

Metamorphosis of the conventional V-Shape Process
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Spezifi-
cation 

Software 
design-

tool

Code-
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and
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HiL

Test im
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Loop Test
(HiL)

Executable 
Code im 
Steuer-
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Funktion-
specification

FMEA

Logic sequence of test chain

at the HiL / VeHiL

Fault reactions on 
Hardware Level

Fault identification 
based on overall  
Vehicle Build-Up
middle
expenditure
Expenditure of time still 
maintainable
No Re-Engineering

Metamorphosis of the conventional V-Shape Process
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Spezifi-
cation 

Software 
design-
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Logic sequence of test chain

at the HiL / VeHiL

at Prototype / Assembly Line

Assembly Line

Metamorphosis of the conventional V-Shape Process
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Bandende
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Software 
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Test im
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Executable 
Code in 

ECU

Funktion-
specification

FMEA

Fault reactions with 
high influence on the 
real driving aspect

only a few tests left 
to do
minimized 
expenditure
Driving Tests 
verification with Data 
from the pre-tests

Metamorphosis of the conventional V-Shape Process

Logic sequence of test chain

at the HiL / VeHiL

at Prototype / Assembly Line
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CAN-Bus

Vehicle Hardware in the Loop – Function Tester (PEIT)
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Vehicle Hardware in the Loop – Function Tester (PEIT)

Overview:
Device under Test is the 

overall Vehicle

Simulation of the Forces and 
Wheel Speeds for every single 
wheel

Real dynamic Processes 
within the Power Train

Stimulation and Test of the 
DuT with SCHENCK 
Technologies

Bulk of all tests can be done 
here or is already done

Vehicle (DuT) is steerable
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Ideal Requirements to test (Drive-by-Wire-) Functionalities

during the Development Process (before Prototype is released)

Vehicle Hardware in the Loop – Function Tester (PEIT)
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Vehicle Hardware in the Loop – Function Tester (SPARC)

Steady State 
Functions Tester for 

Passenger Cars
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Stress Unit for the steerable Vehicle Axle
Electro Motor Adaptation to Brake DiscCV – Drive 

Shaft

Steerable SupportDisplacement UnitAngular Gear (i=1:2)

Displaceable 
Drive Shaft

MMoI
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Thank you very much
for your attention

J. Schenk


