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Source: Krause et al., Auswirkungen des teil- und 

hochautomatisierten Fahrens auf 

die Kapazität der Fernstraßeninfrastruktur, 2017

Automated driving - many questions require multiple tools

How do automated vehicles

influence road capacity?

ĔMicroscopic traffic flow simulation, 

e.g. SUMO

What sensor set is necessary for the

driving function to work safely?

ĔVehicle and environment simulation, e.g. 

DYNA4

How does traffic influence the efficiency

of assisted and automated driving?

ĔDYNA4 + SUMO
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virtual vehicle

DYNA4

virtual traffic

SUMO

Vehicle Simulation vs. Microscopic Traffic Flow Simulation

virtual vehicle with high fidelity

driving dynamics, MBS axles, 

drivetrain and sensor models

Ą yaw rate, wheel rotationé

hundreds of vehicles with human-

like car following and lane changing

behavior

Ą number of stops, travel times, é

integration of vehicular control

systems from MiL to HiL for ECU 

tests

SiL integration of traffic signal

controllers

testing in deterministic scenarios

for accurate reproducibility

stochastic traffic scenarios to account for 

variation in real world

included conversion from OpenDRIVE

format
direct support of OpenDRIVE road 

format

the virtual vehicle the virtual trafficin
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Key Components for Virtual Testing of ADAS and Automated Driving

Traffic

Â Vehicles, bicycles, 

pedestrians, animals

Â Deterministic tasks or

stochastic traffic

Â Interaction with other road

users and reaction on events

Environment Sensors

Â Camera, radar, lidar, ultrasonic

Â Vehicle dynamics, which are

impacting sensor movement

Vehicle under Test (VuT)

Â Realistic vehicle dynamics

Â Actuation of brakes, steering, etc. 

Â Vehicle states sensors

Â Driving tasks for driver

DYNA4®

ADAS/AD functions under test

Â Control algorithms for

MiL/SiL testing

Â Hardware controller for

HiL testing

Customer

Road & Environment

Â Road, lane markings

Â Traffic signs, traffic signals

Â Terrain, buildings, vegetation

Â Lighting, fog, precipitation
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Â Assign paths or routes to 

traffic participants

Â Use deterministic events to 

trigger longitudinal or lateral 

driving tasks such as 

lane changes

Â Control lighting and weather of the 

scene in simulation scenarios

Deterministic Traffic Scenarios in DYNA4


