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• Virtual testing of ADS/ADAS

• Requirements:

• Complex and realistic vehicle models

• Implementation and adaptaion of suitable algorithms

• Vehicle dynamics

• Assistant systems

• Sensors

• Realistic vehicle environment and visualisation

• Realistic and stochastic traffic
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Motivation: Requirements for the virtual test environment



Co-Simulationsframework: Concept
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Co-Simulationsframework: MATLAB Application



6

4. Application
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Co-Simulationsframework: Cluster Mode

Traffic data from the ALP.Lab test road

 21 Counter points

 Measurement time 01.10.2017 – 31.03.2018

 Vehicle inputs, vehicle compositions,

driver models and speed distributions

are calibrated and modelled
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Safety relevant scenarios are rarely ocure in the IPG-Vissim Co-Simulation

Solution: 

 Manipulation of traffic participants

 External Driver Model DLL Interface

 Framework is based on the Vissim interface provided in C++

 Manipulation

 ADS functionalities

 Test cases for different applications (Platooning, Collon stability etc.)

DLL Framework: Motivation und Concept
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8 DLL Framework: Concept



• Accident database of Statistic Austria

• 9 Accident types

• Each accident type has subtypes

• For the DSTM 2 accident types:

• Longitudinal scenarios

• Stationary vehicle

• Moving vehicle with speed

reduction

• Lateral scenarios

• Lane change
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9 Deterministic Stress Testing Method

Number of Accidents



• Three columns

• 𝑇𝑉𝐶1, 𝑇𝑉𝐶2, 𝑇𝑉𝐶3
• Distances to the target vehicles

• 𝑑i,j with index i for the current lane

and index j- for the column

• Calculation of the event matrix
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10 Stress Testing Method: Longitudinal scenarios
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11 Stress Testing Method: Longitudinal scenarios



• Definition of relevant combinations
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12 Stress Testing Method: Longitudinal scenarios
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13 Stress Testing Method: Longitudinal scenarios – Vissim implementation
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14 Stress Testing Method: Longitudinal scenarios – With collision
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15 Stress Testing Method: Longitudinal scenarios– Speed reduction



• Lane change to left and right
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16 Stress Testing Method: Vertical scenarios
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17 Stress Testing Method: Vertical scenarios - Video



• Simulation with 1000 test kilometers with and without DSTM

• Evaluation

• Collision

• Cut-In‘s

• Near-Collisions (Distance and TTC)
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18 Stress Testing Method: Results

Without DSTM With DSTM

Collisions None 47

Near Collisions 68 289

Cut-In‘s 167 723



• With DSTM, the number of detected scenarios can and has been increased.

• With additional metrics, there is the possibility of generating and detecting 
further scenarios

• Provocation of critical maneuvers / scenarios

• Expanded the testing process

• Possibilities for various other applications for testing ADAS / ADS
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