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This pap er prop oses a frature extraction metho d for facial expression based on Global
Facial Mo del and using co e�cien t of curv ed surface. We look on a gra y lev el's surface of
facial image as curv ed surface, and express complexities of curv ed surface using co e�cien t
of hausdro� dimen tion. By co e�cien t of computed hausdro� dimen tions, conduct the
region segmen tation consist of split and marge. The result of segmen tation, regions of
facial parts and other regions suc h as hair and wear are left on the image. At this time,
region estimation for facial parts can do by using the prop osed metho d, whic h based on
Global Facial Mo del.

People get information from the other peoples via �ve senses(sigh t, hearing, smell,
touc h and taste) on comm unication. Those informations can be classi�ed into verbal in-
formation and non-v erbal information. Facial expression, one of non-v erbal information
is imp ortan t on a human comm unication:Mehrabian(1968, ph yc hologist) rep orted that
people get facial expressons as parts of message on emotion55[%]. And more, facial ex-
pression has the other function. For example, whic h transmit conditon of the other people
and transmit the information for sp ecify who the people is. And the other charactaris-
tic poin t, people can get information from partners without an y action by them. It is
di�eren t poin t to voice.

If comm unication tools can handle these informations on the tele-comm unication, hu-
man comm unicatin can become more e�cien t and the tools can become more functional.
For this purp ose, it it necessary to dev elop thc hnics of facial analysis.
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To extract facial expressions from facial image, i t needs to �nd how people get facial

expression and where the information of facial expressions are app ear. And then, we can

dev elop techniques for facial analysis.

The purp ose in this researc h is to obtain the technique to extract facial expression,

whic h app ears as physical factor on facial image. We take �v e steps to do as fol lows:

【１】Measuremen t tendency of recognition for facial expression

First, we �nd regions that have rich information of facial expression. General ly , people

konw that we atten tion eye and mouth to recognize facial expression. Some researc h

reports human tendency of recognition on a situation people has l imitation to view facial

image. We measure tendency of facial expression recognition more natural si tuation.

To do this, we use eye-mark recorder that points viewp oint of poeple. The result of

measuremen t, people tend to atten tion eye and mouth on facial expression recognition.

【２】Region segmen tation from image pattern complexities

From the result of measuremen t, we construct metho ds to extract facial expression from

partial image(ey e and mouth). We use region segmen tation metho d to get partial im-

age. The metho d uses image pattern complexities as hausdro� dimen tion. Hausdro�

dimen tion have distinctive characteristics the dimen tion don't have much e�ect of l in-

ear transform(suc h as rotation, di latation and dimin ution). So, we can wel l done region

segmen tation without normal ization for imput image.

For region segmen tation metho d, we con�rm such characteristics by analyzing mo del

image.

【３】Position estimation of facial parts using Global Facial Mo del

Result of region segmen tation using hausdro� dimen tion, there are regions of facial parts

and the other regions. So, we need to choise regions of facial parts from their regions.

To choice them, we prop ose the metho d based on Global Facial Mo del . Global Facial

Mo del is a mo del that constructed with size of regions and position information. On this

researc h, we measured size of eye and mouth and its positon on 25 facial images. Then,

we design Global Facial Mo del and try to estimate regions of facial parts from regions

whic h separeted by region segmen tation metho d.

【４】Extraction information of facial expression as outl ine image of facial parts

To extract information of facial expression, i t needs to analyze images of facial parts. In

this pap er, we extract information by outl ine images of facial parts. Pro cessing using

�lters mak es outl ine images. This metho d do esn't need any mo dels of facial parts, and

then it do esn't need normal ization for imput image.

【５】Appl ication whic h classi fy facial expressions
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We try to classify facial expressions with outl ine image of facial parts. In this pap er, i t

takes up 4 categories suc h as "absence of expression", "laugh", "anger", "yawn". The

result of classi�caton, it is possible this system can classi fy facial expressions into eac h

category .

Final ly, as the next step of this researc h, we must conduct to design Global Facial

Model with consideration of structure of face, and to pro cess outl ine image more exactly .
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