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Non-verbal communication plays a basic role in human interaction. Facial expression recognition provides computers with emotional feedback. Tele-teaching is a good example of how this techniques can help computers to be more friendly and useful. Problem formulation: given a human face image placed in the foreground in front of a camera, classify its gesture as the most likely one among a set of predefined ones.





Key information for face expression analysis can be extracted from the shape and relative position of the eyes, eyebrows and mouth. The proposed model, based only on visual informa-tion, is expressed in terms of these five components.





Most solutions to face detection are based on colour and texture segmentation techniques. Our prototype makes use of a simplified definition of the problem given by the assumption of fixed position of the face.





SEPARATE FACE FROM BACKGRND





Edge points have been used as points of interest. We have chosen Prewitt’s operator instead of Canny’s, since it is simpler to compute and we are interested in detecting regions more than in finding edges (accurate location is not referred to points but to regions).





A mixture of five gaussian has been used to describe facial components. This is equiva-lent to use elliptical shape descriptors. We apply the iterative EM algorithm in order to determine the gaussian parameters starting from a priori known values.





Six features have been empirically defined from the gaussian parameters previously obtained: the mouth width (P4) and opening degree (P3/P4), eyes opening degree (P1+P2), eyes-eyebrows distance (D1+D2), eyes-mouth distance (D3+D4) and eyebrows angle (A1+A2).





For the classifier, a simple solution has been chosen: a Nearest Neighbour method on a space of previously whitened features.





Ongoing research tries to improve this step by applying Support Vector Machines classification.





Six facial expressions have been defined for the experiments. From each class, we have recorded 5 training examples, 5 test examples under the same lighting conditions (left side of the cells) and other 5 in a different moment and conditions (right). Overall success rate is over 76%. Image resolution: 160x120 pixels in 256 grey levels.
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Removing non-interesting pixels can be accomplished effortlessly applying a mask to the input image. This mask corresponds to the stripped areas of the model and must be properly translated, scaled and rotated to fit the detected face. Alternatively, we could normalize the input images and use a fixed mask.
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