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From the DVE to the SSDrive tool @
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=The theoretical formulation of the Embedded Driver Vehicle Environment
system was reproduced on a numerical simulation called SSDrive (Simple

Simulation of Driver).
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Overview of SSDrive model ééf
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=Driver’s decision making:
sAttain higher speed, change lane, overtake, maintain speed
“Error generation
sPermanent tasks: keep lateral safety margins, keep longitudinal safety margins

sNormative and descriptive driver behaviour.

*Main parameters describing the Driver model:
] :

Experience Parameters Variables

sAttitude

=Task Demand (TD)

Behavi DVE
sSituation Awareness (SA) ehaviour

=Driver State (DS)
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Matlab® Simulink SSDrive model @
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1 The first release of the SSdrive was developed in Simulink,
= Firstly with model of steering based on Control Theory.

= Then by means of an approach based on Proprioceptive and visual
anticipation & Empirical Correlations
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SSDrive model validation:
VTI driving simulator test
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=The test involved 36 persons divided into Novice, Average and Professional
drivers (according to their age and driving experience).

= Drivers were asked to drive in a 60 km dry road maintaining a 90km/h speed

= An on board display simulated the activation of an IVIS (HASTE arrow task)

= Three driving events (e.g. pedestrian crossing) caused the driver to slow
down.
=Data on driver behaviour (steering wheel angle, speed, lateral position, etc.) were
recorded to validate the SSDrive system.

The VTI driving simulator Driving scenario and tasks Collection of data (e.g. steering angle
variation) for SSDrive validation
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Preliminary results: il
VTI data vs SSDrive prediction 1/2
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=Observed measures of driver behaviour on VTI driving simulator vs SSDrive
model prediction

Andamento dello sterzo conducenti umani
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distance (m) distance (m)
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Preliminary results: d
VTI data vs SSDrive prediction 2/2
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=Comparing observed mean values from the SSDRIVE simulation with those
supplied from the experiments in the VTI simulator, small differences are found
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SSDrive final release éél
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=C++ code which relies on Delta3D library

*Input: l/ \|
= Lua script : !
=Qutput: : I
= Log files _ _ _ | :
« VR Simulation SSDrive Main Engine : :
I Delta3D suite 1

| I

I

Pl I I

I I |

I I

I 1

Log files I VR |

ma : simullation :

\ 1

N\ 7/

- s e e - o -

“ .- (", 22010 - Safety www.aide-eu.org




Driver model 3id

TOWARDS FUTURE AUTOMOTIVE HWVI A|DE final workshop and exhibition April 15-16, 2008, Gothenburg

V E
Position Road data
Speed Weather
ADAS, IVIS and Sun position
OBS states Obstacles

Control warning

A

. Steering angle

Decision model Desired Path _ Control model )

| = Proprioceptive and visual Accelerator position
Task selection process Desired Speed anticipation N
DEP and error generation - "| « Empirical Correlations Brake position
i DEP
ADAS, IVIS and
OBS commands
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Environment model
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VR representation

Road model

Road shape,
signs, restrictions
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Traffic model
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SSDrive final release 1/3 I
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=Driver parameters, vehicle configuration and traffic conditions are set with
the STAGE Editor Interface

Property Editor & X |Tup View (XY) |Front View (X2)

— Actar Properties ('Drivenviehicled’ selected)

Property Yalue l;l
- ODE Colision

Property Editar 5 X OB et Igl
A Treq q ' - Base fi
— Actor Properties (MainDriver’ selected R e e—
- GameMesh
Property Yalue I; - Driver
= Actar Information - Phy:'cnsver MainDriver

Mame MainDriver

Ackor Categary CYE Sim Lib, Drivers
Ackar Type AIDE Driver

Ackor Class dvedctors::Driverackor

Drag Coefficient  0.3000000

- Suspensions

Spring Constant  2500.0000000
t. Damp Constant  20000,0000000

- Wheels

[#- Transformable - Wheel Mesh StaticMeshes: ehic...
[+~ ODE Collision [+ Front Wheels ... (%=0.7669130, ¥=...
[ ODE Physics - Rear Wheels O... (%=0.7669130, ¥=...
- Mass 15.0000000 |Perspective ¥Yiew
[+- Base [+ Wheel size (%=0.2050000, ¥=
- arams - Engine
i Mamenk 0.1600000

B H_urnan Factors
i Attitude Prudent
Expetience High

+ TaskDemand

=)+ Transmission
- Transmission M... 0.0050000
Diveshaft Mom... 0,0050000
- Transmission EF...  0,9400000
- - Final Drive: Ratio  4.4000001
- Gears 5
- 1sk Gear Ratio 3.3600001
- 2nd Gear Ratio 1,5900000
- 3rd Gear Ratio 1.1900001
- 4th Gear Ratio 0.8700000
- 5th Gear Ratio 0,7000000
- Bth Gear Ratio 0.0000000
Rev, Gear Ratio  0,1600000
- Front Torgue Tr... 1,0000000
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SSDrive final release 2/3 I

RDS FUTURE AUTOMOTIVE HM

Simulation Time: 11.82 (0%) Simulation Time 1527 (0%)
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5 257653

Offset -1.61206
ii&fg Desired Speed: 120.657(33.5159)
0 Steer: -1.98253
0.278084 Gas 0.337538
5 Brake 0
230.058 Speed Profile Mode:  Automatic
DrivenVehicle0 Model Data Sen‘satmn Seeker DrivenVehicle0 Model Data Speed Profile Val: 262124
66.282(184117) High Speed 68.09(18.0139) Sensation Seeker
1.00102, 0.999436, 1.00303, 0.998! i Spin 0.999295, 0999549, 0.998488, 1.0 i
2916.63 Follow RPM: 299857 Lz
: STABLE Gear: 3 Overtake (lane change)
oL i TORQUE: 987.719 UNSTABLE

]5.||I|||!|||! Model ll!zlol RE S: 257.653
: 3 Offset: -1.61206
Offset: -0.0749478 y
Desired Speed: 36(10) g::;Td Speed: 117255255?3[33.51593
Steer: 1.04123 Overtake. : 5
Gas: 0.997538
Follow Gas: 0 :
Brake: 0
Brake: 0.278084
Speed Profile Mode: S Change Lane Speed Profile Mode:  Automatic
Speed Profile Val: 230.058 Speed Profile Val: 262.124
tritude: Sensation Seeker ttitude: Sensation Seeker
Experience: High Experience: High
ask Demand: Liow ask Dermand: Low
Dirive Mode: Follow Crive Mode: Overtake (lane change)
Stability: STABELE Stability: UMSTABLE
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=Different initial conditions lead to different dynamics
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