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Effects of Motion System of Driving Simulator
on Free Driving Behaviors

TU Huizhao, LI Zhenfei, SUN Lijun
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract: The degree of freedom (DOF) of the motion
system does influence driving behavior. This paper
established two free driving scenarios under clear weather and
foggy weather to investigate the impacts of 8 DOF and fixed-
based driving simulator on the driving behaviors of
acceleration, deceleration and desired speed. The results
show that the DOF of driving simulator has less impacts on the
acceleration behavior and desired speed, yet it has significant
impacts on the deceleration behavior, especially at foggy
weather conditions. The visibility of weather conditions has

significant impacts on the driving behaviors.
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Tab.3 Variables of driving behavior

TR A5 X
‘ B T I e ST B I AR T ©
BHEEE v pypsegnigmE
B amne o S P50 B R SR OB T
THIEE 7 s R R A TR

BRI Fo,
SFEMIIRZS F,

JA Bl AR R IR R
A SR, T A
DA AR o, BB B RR A Bk

BRWESE b Sy
vy WERELET SRR T
BOHE  p WM, B R A
wWEh e Bk
FEAE MR R 5N A AR )
"EH o T

LU RTE B B MR AT SnE .
RATRE A G 3 M TR B BB LL 10
Hz W3R THE R, B 2 4 B BB R4 2

150 : : : 5
o~ o FEAE « N : D &
= 120 Mot MW i°o° 3 <'n
é 90 M‘N’&me“‘“mo R E %ﬁﬁ}ﬁﬁ"] 90% E E E’ooo 1 E
£ get T TR AR . : o =
= @ et | P N T
30 O@M LN TFAA AR Sl T
- & ' * by o =
° L L L HE L H L : .’”‘95 —5
0 10 20 30 1 40 50 tn 60 & 70 75
W E] /s
1.0 100
< 08 o IR ¢« MEWRZH 80 =
[a ~
S 0. 60 R
R : : sees
B 0.4 e L e 40 Eé
E 02 AR HE 20 &
()] ’ : 0000000000A0000000 0
—0.1 1 1 1 1 1 1 1 ~10
0 10 20 30 40 50 L 60 4 70 75
EVES
2 BEHENZSSTEHFEBENTL

Fig.2 Variables in free driving scenarios
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Tab.4 Relative differences of variable values caused by driving simulator fidelities and visibility
FCD—FCS FHD—FHS FCD—FHD FCS—FHS
¥ ( FCD )/% ( FHD )/% ( FCD )/% ( FCS )/%
¥I{E Frifi2s ¥IE brifE ¥ifH brifE2 ¥ifH bR
Qmax 4 12 —5 10 20 6 11 4
a 13 20 —2 11 22 —4 8 —16
Fo .. 3 0 4 35 32 —21 31 18
F, 7 17 0 10 36 14 33 15
Brmax —12 —32 —3 —56 17 45 20 37
> —7 —95 —22 —23 24 2 13 38
F, —36 —24 —20 —86 22 47 25 25
F, —23 —56 —32 —26 25 6 19 24
2 5 —14 11 0 35 9 40 14
R5 EPRGMELENERTAHATEXNEZHST(MIER { £I8(a=10%))
Tab.5 Significance test for behavioral variables (Independent sample ¢ test (¢ =10%))
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B 3% (sig=0. 09D % (sig=0. 070) B¥ (sig=0.019) BE (sig=0. 009
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w AP (sig=0.134) A (sig=0.138) B (sig=0) B3 (sig=0)
B BEEVESMATLE L. IS 5 7T LU i . 740 I Bl . B T b
T 25 8 01 5835 0 28 5 0o AT Ay 7 4 A T4
MWIZ WA E. £ 4l
Lz R4 H HEMHRR, BERT duxarFo_ < af
_ . . E 5
FIE, 0735 40 %4 v 35 K 4+ 8175 20%. 22%, <7
32900 36% (8 M B2 WAL A A1 11%, 8%, 0 -
_ FCD
31950 33% CEISE R PEES BRERL B 5 T amn FIF, 1) FCs S FCs S
. o o YR ARg
FRUEZ 43518 620 F0 14% (8 H M EZ I AHIZS) o
E5 BEHENZS THRXEEEMEHREE

142070 1506 (A€ JRIEZS RS .ol F, by
ZorAME 40070 216(8 B i EEB SBEIES) . LA
A ¢ 455 (L3R 5) B, BAH 8 B dE B 34

B, RE WL BERT s> s Fo, FIF, ¥ RBEH W, 11724
P I 5 TP AR 725 B A 4D 8 I, BB DL BE AL e 1
F, AREZW. WENLRWIZS RS H hHEXN
ERRE LS BN A T o R R D
3.2 BEITAZE

K5 25 T 4 PhSCB T £ ORI 8 F 3
VR E IR - B R Ar 2. B 6 2R T 4 FhEEedy;
TR EAMRZ N AFIM R 18 (E K
PR, 3 4 MILEL T AL 5% T 4 8 347>
AR AR 22 5.

ME 5. 6 Fisk 4 BT LUS I, B K, (8 2 Ji e
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