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Abstract In this paper, we have studied tracking as a training stage of considering the position and the scale
of a person given its previous position, scale, as well as next and forward image fraction. Unlike other
learning methods, CNN is thereby learning combines both time and spatial features from the image for the two
consecutive frames. We introduce multiple path ways in CNN to better fuse local and global information. A
creative shift-variant CNN architecture is designed so as to alleviate the drift problem when the distracting
objects are similar to the target in cluttered environment. Furthermore, we employ CNNs to estimate the scale
through the accurate localization of some key points. These techniques are object-independent so that the
proposed method can be applied to track other types of object. The capability of the tracker of handling
complex situations is demonstrated in many testing sequences. The accuracy of the SVM classifier using the
features learnt by the CNN is equivalent to the accuracy of the CNN. This fact confirms the importance of
automatically optimized features. However, the computation time for the classification of a person using the
convolutional neural network classifier is less than approximately 1/40 of the SVM computation time, regardless

of the type of the used features.
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