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Abstract 
A real-time lip tracking on very low contrast images acquired under near-infrared 

illumination is presented. We developed a modified particle filter tracker based on fuzzy 
logic that is appropriate for non-linear modeling and robust to the non-Gaussian noise. 
Fuzzy model is used to normalize the particle filter samples weights. Fuzzy membership 
functions are applied to geometric and appearance features. Lip modeling and tracking 
are done by sampling around lip regions using a particle filter and scoring sample 
features are done based on a fuzzy rule. The performance of the tracking algorithm is 
evaluated for different people with various mouth changes, such as smile and speech. 
More than 78% of the lip corners are correctly detected within distances less than 5% of 
the lip length from the ground truth. 
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