
On the way to a new driving simulator -
Preparing the simulation environment
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Motivation
Research Project TU Dresden – „Highly immersive driving simulator“

Source: AMST-Systemtechnik GmbH

Motion platform
(3 FHG*)

* Active controlled

ሷ𝑥; ሷ𝑦 ( Τm s2) / ሷ𝜓 ( Τ° s2) 9; 9 / 206

ሶ𝑥; ሶ𝑦 ( Τm s) / ሶ𝜓 ( Τ° s) 14; 14 / 320

𝑥; 𝑦 (m) / 𝜓 (°) inf; inf / inf

Yaw bearing (1 DOF) ሷ𝜓 ( Τ° s2) 180

ሶ𝜓 ( Τ° s) 220

𝜓 (°) inf

Hexapod (6 DOF) ሷ𝑥; ሷ𝑦; ሷ𝑧 ( Τm s2) / ሷ𝜙; ሷ𝜃; ሷ𝜓 ( Τ° s2) 6; 6; 9 / 300; 300; 500

ሶ𝑥; ሶ𝑦; ሶ𝑧 ( Τm s) / ሶ𝜙; ሶ𝜃; ሶ𝜓 ( Τ° 𝑠) 0,45; 0,45; 0,42 / 50; 50; 45

𝑥; 𝑦; 𝑧 (m) / 𝜙; 𝜃;𝜓(°) 0,15; 0,15; 0,13 / 17; 17; 15

Seat Shaker ሷ𝑧 ( Τm s2) 10

Dimensions (m x m x m) 4,4 x 4,4 x 4,6

Mass (kg) ~ 4700

Visualization system 3 projectors
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Source: AMST-Systemtechnik GmbH

Hexapod (6 DOF)

Yaw bearing (1 DOF)

Motion platform (3 DOF) with 
control system and accumulatorPropulsion system

Suspension

Visualization dome with mockup
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Symbioses of static & dynamic driving simulator
Frontloading, process optimization

Highly immersive driving simulator

Static driving simulator

2019 2023
Implementation tests, Validation Research projects, Industry proejcts

Frontloading

(Static Sim ≜ Development tool)

Process optimization

(Static Sim ≜ Preparation tool)

Source: AMST-Systemtechnik GmbH
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Simulation environment
Evaluation process

Software modules to be evaluated

Vehicle dynamics VisualizationTraffic and environment Acoustics Haptics

Evaluation process

Offline-Evaluation

Scope: objective software performance
Criteria: 

• Economic aspects: Development trend, costs, 
market position

• Technical aspects: Interfaces, functional scope, 
modifiability, modularity

Online-Evaluation

Scope: subjective perception in test person studies
Criteria:

• Key performance indicators of driver behaviour 
validity (distance/speed/acceleration perception, 
steering/gaze behaviour, secondary tasks, …)

• Ressources for study preparation/conduction

Analysis & Interpretation

Comparison of different concepts 
with weighted criteria
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Simulation environment
Software architecture

Concurrent RT
(Linux RedHawk)

RT-Backbone
(Concurrent

SIMulation Workbench)

Framework
(VI-DriveSim +
VI-Controller)

Sim PC
(High CPU/GPU)

Acoustics
(SimSound)

Mockup I/O
(FFB-Steering, FFB-

Pedals, Shaker, 
Eyetracking, …)

4x IG PCs
(High GPU)

Image 
Generator

(VI-WorldSim)

Warping & 
Blending

(domeprojection)

Motion Filter

Data PC
(High CPU)

Traffic & 
Environment
(VI-WorldSim Master)

Vehicle Solver
(VI-CarRealTime)

Data Sync
(Blickshift)

Eye Tracking
(Smart Eye)

4.1
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Potential use-cases
Simulation software perspective

…
Spring / 

damper

Elastomeri

c bearings
Brakes

Real driving testTiresInertia and CoGWheel position
Suspension Motion 

Simulator (dK&C)

Axle test rig

Parameter identification („Parameterization pipeline of TU Dresden“)

Powertrain

Source: AMFD Auto Mobil Forschung Dresden GmbH

Source: VI-grade
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Potential use-cases
Simulation software perspective

3 free programmable displays

SmartEye Eye-tracking system

10 free programmable buttons

360° Lightbar & Hands-on detection

Source: VI-grade

Source: SmartEye
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Potential use-cases
Simulation software perspective

Source: VI-grade
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