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Driver’s visual transition characteristics based on the Markov chain

YUAN Wei, FU Rui, GUO Ying-shi, XUE Chuan-liang, MA Yong

(Key Laboratory of Automotive Transportation Safety Technology of the

Ministry of Transport, Chang”an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to maintain continuity of visual transfer process, the dynamic cluster method
was used to process the analytic coordinates of driver’s fixation points in visual fields, and the
driver’s fixation areas were distinguished. Taking the relevance of fixation behaviors along time
scales into consideration, the homogeneity of driver’s visual transition pattern among different
fixation areas was analyzed. The solutions of visual transition probabilities were exploited with
the Markov chain theory, and the one-step transition probability matrix and the stationary distri-
bution of five drivers with different driving experiences were evaluated from the eye movement
data. The results indicate that many repeated fixations are necessary for driver to get sufficient
information and the most fixation points are grouped in the far side of front lane, the near side of
front lane, the right lane and the left lane. 2 tabs, 5 figs,11 refs.
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Fig. 2 Division of fixation areas with

record analysis method
L2 BRANFAREBISOHERER

N T v R A% S8 AN X IR o T i R B L R R
SR FH R 28 J5 12 0k T M st A6 AL B - 157 8 1 e A A
PREEAT IS X2 B AT A o A v A 3 A X AT
TRy 5 B R o B T AR B
DX K 4345 SR L Bl e s B A X R 5
J6.TH 8L L0 KILBINIEEN
6~8AH LA B IE - B 3 525 Bk v A B R
H 8 HILE R

480
]
400 s %
H% 888
£8 68 8698 o
& HH 141888888B86888E8 D 00 0O
HHHHH HHHGGOGGBEBEEE88 DOD0D
>~ 320 "l itent [thonoao000m0co00000 00 b
gm H H HHHHHHHHGG00000000GGG000000 D0 DD
e 000 0
A= HHHGGOGO0O000066000 00 D
e g "t SRR PuEWC O
F 240 £ W e
=G 0 DA
R € EEE_EE E
$mi % % o ox
160 € [
= ccc
gece
FEF
80 [ "
1 1 1 1 1 1 1 J

(=}

1
80 160 240 320 400 480 560 640 720
LS LR OALVEES

B3 BB A TE RO 8 R ARER

Fig. 3 Eight clusters of driver’s fixation positions
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