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Abstract : In this paper, a real-time multibody vehicle dynamics and control model has been developed for a virtual
reality intelligent vehicle simulator. The simulator consists of four PCs for a virtual reality visualization system, vehicle
dynamics and control analysis system, a control loading system, and a network monitoring system. Virtual environment
is created by 3D Studio Max graphic tool and OpenGVS real-time rendering library. A real-time vehicle dynamics and
control model consists of a control module based on the sliding mode control for adaptive cruise control and a real-time
multibody vehicle dynamics module based on the subsystem synthesis method. To verify the real-time capability of the
model, cut-in, cut-out simulations have been carried out.
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Time vs. Pitch rate of chassis (Full car)

.
03 oo AnteJark OF
& o2k
[
oo
e b i
& L) Vv
@
f} g1 E
F oz
0.3
a4
4] pasd &0 (=4 €0 100 120
Time (sec)
Fig. 9 Pitch rates of preceding and ACC vehicles in cut-out
situation

52 7|0{=7| AlE2|o|M
7o &7] AEEe]d-& ACC
V2E A& 0 8 35310 S u), I 2Pl e
S22 gE o QY 2HEF Vie] 7]ojEo] 1hA17)
ACC z}gFe] daiz)ago] vl A, AiAe7} &
ALY o ashe Asolth AN A= 2
2 7]o] 7| sk Fig. 10
2 ACCA %9 % £ 55 JJeh) 1 9t 5050
A Aol 27} 7) S uj, 3279 2913 730
olalj A Byo|ar} g3, £EL FOlE AL
& = Aok Fig 112 ACCA} 2} A 8 =}afx}o) 4
A2 E Yeh I Qloh 7lo] E7] 0] ¢JshA 15SmE
TR B ekabete] A7) 502 M emE Fol=
= AS YT Ao, 55 2oz} dRAo) 2
Al AR E 15mE FA A7) A S &4 5 ek o]
7o) E7] Al Bl AdME AW AlEeold
I wkR A R A A A 23S 3
129} Fig. 13-& ACC 2}2e] Zu3F 71& 5ol 3 X
&2 E YeR 3 loh 93 7FE w7 0.2g5

(o] s
A Fe AE L5 Ut

Aere] AR

o] Aol e &
=
T8
!:

o
=
/L
=
os
= A

Time vs. Velocity

-~— Forward
50
—40
g /
£ /
30 /
8
3 y
> 20 s
/
3
10 /
,/
0 4 . .|
o 10 20 30 40 50 80 70 80
Time {sec)
Fig. 10 Velocities of ACC and preceding vehicles in cut-in
situation

Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 4, 2003 177



Time vs. Postion difference

N
-3

18

16
Ee ya
g
S 12
2
£10
£
g8
0

4

2

° . .

o 10 20 30 a0 50 80 70 80
Time (sec)

Fig. 11 Relative distances between preceding and ACC
vehicles in cut-in situation

Time vs. Acceleration

25

2
1.5
)
E 1r
H
£ o5 T
2
3 L
g o -
<)
<
.5
-1
S U S
4 10 20 30 40 50 60 70 80
Time (sec)

Fig. 12 Accelerations of peceding and ACC vehicles in
cut-in situation
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