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Motivation for Validation #7
DLR

» Reliability — Transfer of simulator study results to real world applications

= Containment — Knowing the limits of the simulator environment
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Training Scenarios
Overview DLR
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2 ~ No.  Task description:
1 Starting point with instructions to read
2 Solve a riddle to choose between two directions
3 Keep environment clean. Dispose some single use
coffee cups

4 Cross less traveled street by interacting with a call-
by-demand pedestrian traffic light

5 Take a short rest and drink a cola can

6 Scare some crows and make them fly out of the way

7 Climb a longer staircase up

Poor

Story: Tutorial

Duration
0 5 10 15 20 (min)




Cyclist Training Scenarios

DLR

T1) Cyclist should become familiar with T2) Cyclist should become familiar with
« the dynamics of the bicycle when going straight, * moving around in VR

stopping, braking, accelerating and turning
» the sensitivity of the handlebars, the brake and

motion platform
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How good (depending on distance & size) are traffic signs readable?
= Two different variants of display type analysed:

HTC Vive Pro Eye Triple Display set-up Real world

= Task 1: Moving forward. Press button when traffic sign is readable

» Task 2: Static. Scale size of traffic sign (at a fixed distance) until
it is just readable <$>




VALHaLa Pre-Study on display effects #
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Distance to traffic sign (m) ‘N

Real world measurements
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BIKESIM EVALUATION & VALIDATION



Bike Simulator Evaluation

BikeSim V1.1 BikeSim V1.1
Profile B Profile A

DLR

Feature c BikeSim V1.1 BikeSim V2.0
c Profile A Adapted lateral and longitudinal
dynamics (force feedback & haptics)

@ Steer Steering force feedback based on  Steering force feedback based on
look-up table with adapted vehicle bike physics model
dynamics steering forces

@ Lean Force control Position control
(model based approach)

@ Accelerate Force trainer Speed sensor
rotary controller — high resolution,
low latency

@ Brake Disc brake at the flywheel + Force Disc brake at the flywheel +

trainer information Speed sensor information
@ Headwind Static headwind Dynamic headwind control based on

driving speed

Martinez Garcia, D., Grone, K., Quante, L., Fischer, M., Thal, S. and Henze, R., 2022. Parameter tuning of a bicycle simulator for a realistic riding behaviour and motion
perception, Proceedings of the Driving Simulation Conference 2022 Europe, Driving Simulation Association, Strasbourg, France
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A — Stop at traffic light + drive around B — Slalom C —90° turns at intersection
construction site ‘ '
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8 Results — Overall subjective feedback

» Overall feedback (at the end) more depending on order
» 2nd was rated better

V1.1-A No

better difference
1 2 3 4
OveraW V1.1-A first 4,125
driving V2.0 first VLI-A Le18
feewng Total 3,185

= Conclusion
» Next study with ,inbetween” instead of ,within® study design
—> each person drives only one set-up

V2.0
better

V2.0

i DLR



Results — longitudinal dynamics #
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= Overall improvement of longitudinal dynamics was successful

Not Very
realistic realistic

1 2 3 4 5 6 7

Acceleration — p=0.147
V2.0 5,519
Braking e p =0.027

V2.0 5,370

1 2 3 4 5 6 7
Headwind 3,889
V2.0

p = 0.0002

5,000
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Density

1

| mean=-0.49
1

| 8D=717
1

i 25D = 14.33

I
| 3sD=2150

!
| mean=-0.23
1

SD=6.52
i 25D = 13.03

I
| 38D=1955

1
imean=-271
1

| SD=7.90
1
i 25D =15.79

I
| 38D =23.69
I

| mean=-2.29
SD=673

1

i 25D = 13.46

I
| 3sD=2020

T T T
30 40

Steer Angle (deg)

Steer Angle (deg)

DLR

wole|s- g

 Buiuiny - 9



DLR

uonadelisliul - g




DLR

L=} [=
o 1 1 @« !
| mean=-0.29 | mean =023
[ | =1
w o
1 ]
! —
g = E".:D =257 o | 8D=202 e
L ]
0 o i o i !
c @ 23D =513 = ! 25D =404 § U0
1 ! m
(=] = % —
= 1 =1 | o
33D=770 | 33D =606 3
= 1 o 1
L=} o
T
2 i 2 .
mean =-0.30 | mean=-0.56
[=] I o
o w
: : m
=] :SD =235 = : SD=1.99 |
(@]
g o i = i =
(7] = RSD =470 = | 28D=3.97 o
[~ i 1 e
a i 2 i >
(o]
8 B850 =7.05 i 3SD=506 ey
o : =1 ! S
2 «©«
o

Lean Angle (deg) Lean Angle (deg)




DLR

lean angle (deg)
wdmw-a

'y

wores - g

VA VAVAWAVASE

lean angle (deg)

time (sec) time (sec)




V1.1-A

=5 ;
: y
o /o
h.
sy |/
AR
A
& .
F;

m
-
o
<
D
| =
S —~+
QD
2
]
«Q

T Buiuresy

Monitor




SVR"N N

&l -

|

X
@,
O
.
_I
1)
O




= Validation

= Real world bicycle driving
at the AIM research
Intersection with the
BoReal Bike ,BoBBI*

= Similar scenarios

= Comparison of BikeEval 2
data to real world data

= Lean angles

= Steering angles
= Velocities

= Accelerations

* Further Improvement of lateral dynamics




SPoRe — Speed Perception of Road Users #
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» Goal: Evaluate perceived vs. real speed

Separation
line massive barrier grass strip
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b~ Study ,,VALHalLa“ ongoing %
: DLR

Goals
» |[nvestigation of influence of the display form (monitor vs VR glasses) used

on driving behavior in the simulator
* |n particular, the influence on simulator sickness, presence and objective

driving data shall be analysed

Triple Display set-up

HTC Vive Pro Eye XTAL 8K



,VALHalLa"

Sie haben Ihr Ziel
erreicht

Forest Road

DLR




Study ,,Coala“ (planned for 2023) #
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