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A Motivation

A Development of driving simulator
A Visualization (3D effect by parallax barrier)
A Sound simulation
A Force feedback simulation (FFB)
A Driver interaction

A Validation study

A Conclusion
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Motivation - age and gender specific differences
In accident causation

Nicht angepasste Geschwindigkeit: Vorfahrt-, Vorrangfehler:
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Motivation T Research Questions

A Are there differences regarding age and gender in driver behaviour
In different driving situations?

A Can comfort and safety be improved by adaptations of advanced
driver assistance systems (ADAS) to the driver behaviour?

Selected ADAS:
A Adaptive Cruise Control (ACC) (Full Range)

A Automated Emergency Braking (AEB) (City, Urban,
Pedestrian)

Method:

A Comparison of natural driving study to simulator pre-study
(validation)

A Main driving simulator study with 100 participants (ongoing)
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Driving simulator features

>\

Full vehicle (Mini Countryman chassis)

>\

Autostereoscopic visualization (Fraunhofer Austria)

>\

Detailed in-vehicle sound simulation (AVL List)

>\

Detailed force feedback (FFB) simulation

A Active steering wheel FFB (for in-vehicle integration),
(SBW Technology)

A Active Brake FFB
A Passive throttle, clutch, gearbox

>\

Integrated eye tracking
Configurable HMI
Prepared for motion platform

> >
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Modular architecture

Visual Simulation

(Fraunhofer Austria GmbH)

- Autostereoscopic 3D view
- Integrated eye tracking
- No 3D shutter glasses

- 3D modelling

- Standard LED monitors

Haptic Simulation
Force Feed Back Simulation
- Steering Wheel (SBW Ltd.)
- Novel FFB device
for vehicle integration
- Active Brake (FTG)
- Brake Feel and ABS
- Throttle, clutch, gearbox

Driving simulation (FTG)
~-Phenom. sensor models
-Radar, V2X, Lidar, ...
- Ego Vehicle Dynamics
AVLVSM
- Target Vehicles
- Interface to volunteer
_ (heart rate, eye gazing, ...

N

Acoustic Simulation
(AVL List GmbH)

. - In-vehicle sound simulation
- (engine, rolling, wind noise)

- Ego and target vehicles
- sound mixer
- bass shaker, HiFi system

Motion Simulation

- (FTG)

in preparation
- combined road and
motion simulation

- integration to drive-train
test bench
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Visualization

A Autostereoscopic visualization without 3D shutter glasses by
parallax barrier

A Optimized monitor configuration for maximum field of view
(180 degrees) and minimum package

A Standard LCD monitors: f our 550 moni t
f our 230 monit

A Integrated eye tracking for head position compensation
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Visualization

Monitor test setup:

Full system:
(2D)
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Separated pixels for left and right eye by parallax barrier
(Pixels are blocked individually for each eye)

Different picture for left and right eye gives the 3D effect
(in optimal configuration)

Integrated eye tracking for head position compensation
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Parallax barrier
A
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Optimized design of each barrier for maximum resolution for each
monitor

Monitors
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Left eye  Right eye

(blue) (red)
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Sound simulation

A Interior sound
A Bass shakers (engine compartment, beneath front seats)
A Vehicle HiFi system

A Sound generation
A Engine noise
A Road noise
A Wind noise
A Multiple vehicles
A Input from vehicle dynamics simulation:
A Vehicle velocity, engine speed, gear information, throttle position
A Relative position of all simulated vehicles
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Patented FFB device (SBW
Technology) with innovative gearbox
and BLDC motor

On-board power supply 12/24V with
energy recuperation

Integrated controller

Steering torque generated by vehicle
dynamics simulation, respecting tire
and steering system dynamics

BLDC motor and earbox,
fully packaged into vehicle
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A Active brake pedal with gear
mechanism from motor to brake pedal

A Electric motor and controller by Infranor
(minimum torque ripple)

A Brake characteristic parametrized
using measurements from real cars

A Passive FFB solutions for throttle,
clutch and gearbox with spring
mechanisms

Simulationsrechner

Kraftsensor

Controller
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Driver interaction

A Configurable HMI

A Measurement of eye:
A Position
A Blinks
A Gaze vector

A Heart rate monitoring
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