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Abstract In this paper, we proposed a local feature extraction method based on a two-dimensional partial least square
(2DPLS) for images, and then applied it in the facial expression recognition. Firstly, this method combines texture
features of all sub windows of an image extracted by local binary pattern( LBP) into a local texture feature matrix. In order
to extract the discrimination information, the traditional PLS method is extended to 2DPLS method since the images have
been transformed to local texture matrices. In the 2DPLS method, the class bership matrix is modified to adapt to the
matrix form of the samples and represents the difference of the importance of the local image information. Meanwhile, the

analytic form of the generalized inverse of class-membership matrix is derived. The experiment results based on JAFFE
database show that the proposed method can effectively extract the local feature from images and achieve good performance
in facial expression recognition.

Keywords partial least square, two-dimensional partial least square (2DPLS), local feature extraction, local binary
pattern( LBP) , facial expression recognition
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Fig.2 Two extended LBP: The circular (8, 1) and (16, 2)
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Fig.3 The preprocessed samples of seven expressions
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Tab.1 Recognition accuracy under the condition
of different size of block

Fir KM 30x30 20x20 15x15 10x10 6x6

HHEFRE(%) 82.85 8571 88.86 86.84 86.43
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Tab.2 Comparisons of different methods for

canonical correlation

facial expression classification

o ¥ RHERE(%)
EXHE(HAMR) 88.86
AXHHE(EAEX) 82.37

Bayes!!"! 7.0
LDA[*®) 64.48
KCCAL'®! 71.05
AdaBoost! "] 92.4
svmin) 91.6
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