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Robust Facial Expression Recognition using PCA Representation
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Abstract  This paper proposes an improved system for recognizing facial expressions in various internal states that is
illumination-invariant and without detectable cue such as a neutral expression. As a preprocessing to extract the facial
expression information, a whitening step was applied. The whitening step indicates that the mean of the images is set to zero
and the variances are equalized as unit variances, which reduces much of the variability due to lightening. After the
whitening step, we used the facial expression information based on principal component analysis(PCA) representation
excluded the first 1 principle component. Therefore, it is possible to extract the features in the facial expression images
without detectable cue of neutral expression. From the experimental results, we can also implement the various and natural
facial expression recognition because we perform the facial expression recognition based on dimension model of internal

states on the images selected randomly in the various facial expression images corresponding to 83 internal emotional states.

Keywords  whitening filter, PCA(Principal Component Analysis) representation, multilayer perceptron, facial expression

recognition
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