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A b s trac t : In  th is  p a p e r ,  th e  V R (V ir tu a l  R e a l i ty )  s im u la tio n  sy s te m  is  d e v e lo p e d  to  a n a ly z e  d r iv e r 's  p e rc e p tiv e  
re s p o n se  o n  th e  A S V (A d v a n c e d  S a fe ty  V e h ic le ) .  T h e  A S V  is  th e  v e h ic le  o f  n e x t g e n e ra t io n  e q u ip p e d  w ith  v a r io u s  
w a rn in g  sy s te m s . F o r  th e  p u rp o se ,  th e  V R  s im u la tio n  sy s te m  c o n s is ts  o f  V R  d a ta b a se ,  v e h ic le  d y n a m ic  m o d e l ,  
g ra p h ic /so u n d  sy s te m , a n d  d r iv in g  s y s te m . T h e  V R  d a ta b a s e  w h ic h  g e n e ra te s  3 D  g ra p h ic  a n d  so u n d  in fo rm a tio n  is  
o rg a n iz e d  fo r  th e  d r iv in g  re a li ty .  M a th e m a tic a l  m o d e ls  o f  v e h ic le  d y n a m ic  a n a ly s is  a re  c o n s tru c te d  to  re p re se n t th e  
d y n a m ic  b e h a v io r  o f  a  v e h ic le . T h e  d r iv in g  s y s te m  a n d  th e  g ra p h ic /so u n d  s y s te m  p ro v id e  a  d r iv e r  w ith  th e  o p e ra tio n  o f  
a  v e h ic le  a n d  th e  fe e d b a c k  o f  a  d r iv in g  s i tu a tio n . A lso , th e  re a l- t im e  s im u la tio n  a lg o r ith m  sy n c h ro n iz e s  th e  v e h ic le  
d y n a m ic  m o d e l  w ith  th e  V R  d a ta b a se . T o  c h e c k  th e  v a l id ity  o f  th e  d e v e lo p e d  sy s te m , a  s im p le  s c e n a r io  is  a p p lie d  to  
in v e s tig a te  d r iv e r 's  p e rc e p tiv e  re s p o n se  t im e  a n d  v e h ic le  a c c e le ra t io n  o n  a n  e m e rg e n c y  s i tu a tio n . I t  i s  c o n f irm e d  th a t  th e  
p ro p o se d  s y s te m  is  u se fu l  a n d  h e lp fu l  to  d e s ig n  th e  F V C W S (F o rw a rd  V e h ic le  C o ll is io n  W a rn in g  S y s te m ) .

K e y  w o rd s : In te ll ig e n t tra n sp o r ta t io n  sy s te m ( ) ,  A d v a n c e d  s a fe ty  v e h ic le ( ) ,  
F o rw a rd  v e h ic le  c o l l is io n  w a rn in g  sy s te m ( ) , V ir tu a l  re a l i ty ( ) ,  S im u la tio n (

) ,  D r iv e r 's  p e rc e p tiv e  re sp o n s e ( )
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Fig. 1 Overview of the FVCWS
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Fig. 2 Hardware configuration of the VR simulation system

Fig. 3 3 channel projection system

Fig. 4 Software configuration of the VR simulation system
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(a) Coast-down test

(b) Accelerating test

(c) Braking test

Fig. 5 Verification of the vehicle dynamic model
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(a) Rendered image I

(b) Rendered image II
Fig. 6 Rendered images of the 3D model
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Fig. 7 Operating room

 

 

Fig. 8 Test of driver's perceptive response
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Table 1 Test result of unalerted situation

C las s i f i c a tio n
P e rc e p tiv e  re s p o n s e  

tim e  ( s e c )
A c c e le ra tio n

( m /s 2 )

 m e n 0 .8 0 3 - 6 .5 7

w o m e n 0 .8 2 8 - 6 .5 9

a v e ra g e 0 .8 1 1 - 6 .5 8

Table 2 Test result of alerted situation

C las s i f i c a tio n
P e rc e p tiv e  re s p o n s e  

tim e  ( s e c )
A c c e le ra tio n

( m /s 2 )

 m e n 0 .7 0 8 - 6 .6 9

w o m e n 0 .6 6 2 - 6 .6 4

a v e ra g e 0 .6 9 6 - 6 .6 7
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Fig. 9 Distribution of perceptive response time and  vehicle 
deceleration
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