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Driving simulator advantages

How does it work?

» Different purposes
» Required fidelity
* Motion system

« Use of vehicle dynamics driving simulators during vehicle
development

 (Conclusions
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Introduction to Moog

Leading designer, manufacturer,
and integrator of precision control
components and systems

e Revenue FY11
$2.33 Billion

 Employees worldwide:
>10,320

« Simulation and Test within
Industrial group

« Largest motion system supplier
for simulators in the world with
over 500 systems installed
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Wouldn’t you like....

“Thanks to the driving simulator we are
able to reduce the number of prototype
tires to 2-3” (Tire manufacturer)

“The adjustments done in the driving simulator
allow us to drive the first training laps with
optimal settings” (Racecar manufacturer)

“In the driving simulator, we are able to optimize
specific driving experience (sportive, classic,..)
much quicker than on the test track™  (Car manufacturer)
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How does a driving simulator work?

Image and Audio
Generator

A

Host computer with
vehicle model

Realtime Controller
with motion cueing
and kinematics

Driver input through gear shift,
steering wheel and pedals

Gear shifts,
steering wheel
p—)  and pedals s—)
position and

force

—) setpoints

Hexapod

Hexapod control loop

Moog proprietary and/or confidential data



Driving simulator evolution

Due to:

» CAE tools/vehicle models
« Computer performance

* Image generation,

driving simulators have evolved from training to development tool

Moog proprietary and/or confidential data
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Driving Simulator fidelity factors
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Motion cueing

Motion cueing software uses several techniques to
improve the performance for low frequent inputs:

* Filtering
» G-tilting
« Wash-outs
LowPass(Ax) = g Sin(theta)
* Pre-positioning
» Scaling CRP
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/ motion system N
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Different purposes with increasing fidelity & performance
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Use of Vehicle Dynamics Driving Simulator

In the development process

Vehicle:
safe testing
less proto’ s

Target setting:
benchmarking &
optimise models

System design:
short iterations

Components
Design: SIL

Components: HIL

Development

1"
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Vehicle prototype ~--------—---—-

Design confidence & development time
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Comp./Sub-System prototype ="
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Hardware and Software in the loop

Road Model

.

T3

Vehicle Model

Software Model

S
T

ESP
ABS
ACC

Hardware Model

<
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Chassis

Steering

Tire

Test Results

NMOOG

Maneuver
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Decrease development time

Computer model Subjective driver Prototype testing
ready & tested In the loop testing

SinI\uIator Prototype
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Driving Simulators

Driving simulators are used for over 30 years in the automotive industry
Until recently mainly for training and Human factors investigation

Improvement in computer performance and simulation software have improved
the simulation fidelity and accuracy

Driving simulators help to evaluate new designs early in the design phase and
even Hardware in the loop tests

This leads to less prototype-vehicles and costly testing whilst offering quicker
and better development programs

Recent driving simulators are a viable tool for designers to reduce
development time and costs while improving the design
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Thank you for your attention

For more information: Moog booth 1624
-~

Courtesy of Daimler AG
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