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ABSTRACT

This paper is proposed to an novel facial behavior recognition system for driver’s fatigue detection. Facial
behavior is shown in various facial feature such as head expression, head pose, gaze, wrinkles. But it is very
difficult to clearly discriminate a certain behavior by the obtained facial feature. Because, the behavior of a
person is complicated and the face representing behavior is vague in providing enough information. The
proposed system for facial behavior recognition first performs detection facial feature such as eye tracking,
facial feature tracking, furrow detection, head orientation estimation, head motion detection and indicates the
obtained feature by AU of FACS. On the basis of the obtained AU, it infers probability each state occur
through Bayesian network.
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Fig. 2. The geometric relations of facial feature points
and furrows

A A A~'lE T3k
7t BAAE Gabor 018 AdE o]83le] 4] (1)
3} zro] EAR|¢]r).

2 KW a*

Pk, ¥)=—5e > (€ -e 2) ey
(22

o714 o 128x128 <dAtA n 2 AAslgich
Gabor 7149] 32 3719} ¥t Fulp(n)2, w4, ©
/8)ek 0° EellA 150°Afe]eflAd 30° ZFA S Z 67)9) HE
goz Ak 2 3kA pixel(x)d] g 18712
B oEH"] Gabor Z“'l""] Zt{:} Q*(XTE Gabor 711:1_/‘
ALZHo2 & 5 ittt

. 9= S5} 214

dubd o 2 ol Z2ke A dF% vl 3
e} AUE R94 EA9] $2]9)& ‘/}E}"ﬂ‘:}. B =
F-ol|4}= FACS(Facial Action Coding System)[5]
whd dF = AU(Action Unit)9} 33ks}e] wjo]x]
o VY= 7ake] AaAel dF F2 mdg Aljt
g},

B E o5 @2 gF FEo] UM dofvtAwt
FACSS] E3iH9] shte] AUV AU Z§e 8 "4}
T 5 Qlvk a8z B Fof A8l 23E UFa
lobd 4] 528 2 )] FReE 3 e 4
gt dlE Bol, ARt AA AHES AAEaA
b Aollld 283 HlE 2F T F
o, «&, e F ¥ FAE ERshdd
th olo)) ule} E 1) ofeidt 2ol FHH AU A
gk mAke} EAubES A3

157



ghHrEAl8H8] =84 *1009 Vol.35 No9

B 1. #2e) fguikl AuY A o 24 why
Table 1. Definitions and measurment method of AUs
related Fatigue

2IFH non-increased an
£ HGF increased
Wrinkle increased in [J/FFJ’
DB < T, and N4 non-increased
T < DB < T
DE > T and I, increased
Pupils lost for a while
0Z turn left
0Z tumn right

Lid tightener

AU9 | Nose wrinkle
AU25 Lips part
AU26 Jaw drop
AU27 | Mouth stretch
AU43 | Eye closure
AUS1 | Head tum left
AUS2 [Head tum right
AUS5 | Head tilt left
AUS6 | Head tilt right
AUS8| Head back
AU61 | Eyes turn left
AU62 | Eyes turn right
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Head moves left-down

Head moves right-down

Head moves back
E and E’ move left
E and E’ move right
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Table 2 itial probabilities

Inattention | 099 | 0.01 | 0.05 | 095 | 0.05 | 0.95
Yawning 0.05 | 095 | 699 | 0,00 | 0.05 | 095
Falling asleep | 0.05 | 095 | 0.05 | 095 | 0.99 | 0.01
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Table 3. Facial behavior classification by observation
evidence.

Observation evidences Classification
No. results
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