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The challenge in current vehicle development

How to thoroughly test all variants of a controlled vehicle with different 
configurations?

� Engine (Diesel, Otto, Hybrid)

� Transmission (Manual, Automatic, CVT)

� Driveline (Front, Rear, Four-Wheel)

� Suspension (Sport, Comfort, steel or air spring)

� Body (Coupé, Sedan, Station Wagon, Convertible)

� Controllers (ABS, ESP, ADS, EDS, ASR/MSR, CDC etc.)

� Up to 100 variations of a single vehicle type!
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Increased requirements for test procedures

� Higher complexity of networking controllers

� Shorter time for development

� Thorough testing with real vehicles only is not feasible

� Advanced simulation-based procedures are necessary to support field 
tests

� Solution : continuous, efficient procedure from vehicle assembly to test 
and assessment report based on vehicle dynamics simulation

� Implementation : Performance Assessment Procedure by Audi and 
TESIS DYNAware
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Performance Assessment Procedure – an overview
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Advantages of vehicle dynamics simulation

� "Vehicle Assembly" takes significantly 
less time 

� Maneuvers and environmental 
conditions are fully reproducible

� Simulations can be automated

� No danger to vehicle or driver

Application:

� SiL-Simulation: software design / 
parameterization / optimization

� HiL-Simulation: testing of real control 
units or vehicle components
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Audi benefits from TESIS DYNAware software and services

� Vehicle dynamics simulation program veDYNA meets requirements 
regarding model accuracy and real-time capability

� Reporting tools in veDYNA support automated report generation

� TESIS DYNAware simulation specialists develop on-site:

� Customized tools for pre- and post-processing

� Customized vehicle component models

� Model parameterization

� Maneuver definitions

� veDYNA is the ideal basis for the Performance Assessment Procedure
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How to assess vehicle performance?

� Real road tests : driver evaluates 
according to subjective criteria ("easy to 
handle", "agile", "comfortable")

� Simulation : no haptic feedback from the 
virtual vehicle, only time-dependent 
vehicle states

� Approach : formulation of objective 
assessment criteria for objective and 
subjective properties (handling qualities 
etc.)
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Test maneuvers for dynamics assessment

� Maneuvers must cover all conceivable 
driving scenarios of potential customers:

� Acceleration on roads with varying 
friction and quality (µ-split, µ-step, etc.)

� Stability-critical driving maneuvers (lane 
change, circular drive, J-Turn, Fish-
Hook, steering wheel step, etc.)

� Braking on varying road friction and 
curvature

� Varying loads and vehicle component 
states (high CoG, hot or cold brakes)
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Objective driving properties

� Definition of target values for vehicle 
states

� Classification of assessment criteria:

� Friction utilization (R)

� Stability (S)

� Braking distance (B)

� Comfort (K)

� Control Performance (RG)

� Application of a rating scale (0-10 
points)

� Weighting of separate ratings to 
obtain a meaningful overall 
assessment
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Graphical results and reporting

� Customized methods for 
visualization of results (several 
levels of detail)

� Consistent reports through 
template-based, automated report 
generation

� Regular and comprehensible 
documentation during the entire 
development process

� Effective feedback for 
development departments
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Application and advantages of the procedure

� Concept optimization for vehicle and controller structure

� Controller parameterization and pre-application

� Optimal preparation of hardware control units for real road tests

� Additional studies and analysis (e.g. statistical confirmation, robustness 
tests)

� Comprehensive documentation during the entire vehicle development 
process

� More reliable vehicles and control units through more extensive and 
cost-effective tests


