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An Examination about evaluation of driver’s condition by analysis of facial expression

Shohei Kitazawa

This paper describes a foundation study on the estimation of driver’s condition using facial

expressions with visual analysis. We conducted some experiments about recording data on 6-

expressions by using many photographs. And we classified them again by a few questionnaires.

As the result, The expression made by oneself was created about some expressions properly, and

some expressions by mistake. And, it had the influence of the amount of segments a little by the

size of the face. We could specify some expressions by the rate of change for the segments on the

face.
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Table 1 Relation between AU and facial muscle

Domain AU Facial muscle
(1)Inner Brow Raiser Frontalis
Upper ; :
(2)Outer Brow Raiser Frontalis
pat (4)Brow Lowerer Corrugator, Procerus
(5)Upper Lid Raiser Levator palpebraw superioris
Certral | o Cheek Raiser Orbicularis oculi (pars orbita)
pat (7)Lid Tightener Orbicularis oculi (pars palpebralis)
(9)Nose Wrikler Levator labii superioris alaque nasi
(10)Upper Lip Raiser Levator labii superioris
(12)Lip Comer Puller Zygomatic major
Lower |(15)Lip Comer Depressor |Depressor anguli oris
part  |(16)Lower Lip Depressor |Depressor labii inferioris
(20)Lip Stretcher Risorius
(23)Lip Tightener Orbicularis oris
(26)Jaw Drop Masseter




Fig.1 Pick up points and index segment

Table 2 Combinations of AU and six facial expression
(The definition by Ekman)

Facial Expression Combinations of AU
(DSurprise 1, 2).(5,26)
@Fear (1. (2),#).(5).(20).(26)
(@ Disgust % .09).(10)
@Anger 4, (5),(7),(10),(23)
®Happiness 6),(12)
(®Sadness ), 4),(15)
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Fig. 2 Properly judgement rate of facial expression of all subjects
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Table 3 Correlation coefficient between expression strength and segment variation ratio

R1 R2 R3 R4 RS R6
Correlation coefficient *%0.210 *-0.182 *%.0.552 *%(0.327 *%0.588 *%(.588
Laugh intentional probability 0.010 0.026 0.000 0.000 0.000 0.000
n 150 150 150 150 150 150
Correlation coefficient *(0.243 -0.204 *%0.321 -0.059 0.096 0.155
Sadness intentional probability 0.037 0.081 0.005 0.620 0.417 0.186
n 74 74 74 74 74 74
Correlation coefficient 0.059 0.011 0.104 -0.141 *x0.414 0.132
Surprise intentional probability 0.616 0.926 0.377 0.227 0.000 0.260
n 75 75 75 75 75 75
Correlation coefficient -0.273 -0.095 -0.488 0.129 -0.033 0.458
Fear intentional probability 0.477 0.807 0.182 0.741 0.932 0.215
n 9 9 9 9 9 9
Correlation coefficient %0.235 0.092 *%-0.387 -0.124 0.016 0.125
Anger intentional probability 0.028 0.394 0.000 0.248 0.882 0.245
n 88 88 88 88 88 88
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Fig.4 Every expression charactoristics represented by ratio of segments
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Fig.5 Continuous change of expression intensity
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