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Abstract: A modeling method of lip contours was proposed based on Principle Component Analysis
(PCA). Firstly, the lip contours of 5 000 training samples were labeled, and the Procrustes analysis
was performed on the coordinates gotten by labeling to normalize the data. Then the PCA was used to
identify modes in data and compress the data dimension without losing the lip contour information.
Furthermore, the lip contour model was constructed by using a mean value and eigenvectors gotten by
PCA. Finally, the model constructed by the first 16 modes gotten by PCA was taken to reconstruct
the lip contours of the original 5 000 samples. Experimental results indicate that the first 4 modes re-
spectively describe the rotation, lower lip, scale and corners of the lip,and other modes describe more
detailed lip variation. The mean difference of every feature point between the lip contour gotten by

model reconstruction and the original contour is less than a width of 0. 6 pixels. The model can satisfy
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the precision requirements of the feature location.

Key words: lip contour; feature extraction;Principe Component Analysis(PCA); modelling
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Fig. 1 Diagram of lip modeling process
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Fig.4 Mode 1 of lip contour variation about three

times of the standard deviation(left) and neg-

ative three times of the standard deviation
(right).
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Fig.5 Mode 2 of lip contour variation about three
times of the standard deviation(left) and neg-
ative three times of the standard deviation
(right).

20 10
10 5
2 o ER
a a
-10 -5
20— . -o— .,
—100 0 100 -50 0 50
pixel pixel

Bl 6 1E 3 fEbRiEZE (Zo) M 3 fidmifl 22 CAD B
=T R AR AL AR A A B

Fig. 6 Mode 3 of lip contour variation about three

times of the standard deviation(left) and neg-

ative three times of the standard deviation

(right).
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Fig. 7 Mode 4 of lip contour variation about three

times of the standard deviation(left) and neg-

ative three times of the standard deviation

(right).
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Distribution of mean difference of every fea-

ture point between lip contours gotten by

model reconstruction and original contours.
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