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Highlights 

 A patch-based appearance model is proposed according to stable properties. 

 The number of valid patches in particles is automatically adjusted.  

 A spatial-temporal similarity measurement is formulated for tracking and updating. 

 A shadow removal algorithm is introduced to build a robust tracker under abrupt illumination. 

 An extensive comparison with state-of-art methods.  

Abstract 

The existing pedestrian tracking algorithms are still challenging under abrupt illumination, occlusions, out 

of field of view, and cluttered backgrounds. In this paper, we propose a novel tracking framework to handle 

the above tracking failures. The framework consists of two steps: image shadow removal and tracking by 

association. Shadow removal tackles tracking failures under large illumination variation between shaded and 

non-shaded area. Tracking by association is based on particle filter. Inspired by the observation that the 

different parts in one pedestrian target have different stable properties, we represent the target with perceptual 

hashing (PH) and color self-similarity at patch level, and design an adaptive patch-based similarity 

measurement which simultaneously considers the spatial and temporal appearance information of the target. 
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