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Multi-object tracking based on improved hidden Markov model
with high dimensional SIFT

LIU Yibo, XI Zhenghao, CHEN Jianchao

( College of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the problems of occlusion and object identity exchange in the multi—object tracking, this paper proposes a
multi—object tracking algorithm based on hidden Markov model with Scale—Invariant Feature Transform ( SIFT) features. Firstly,
the SIFT features set of each object in each frame are extracted and constrained. Then the constrained SIFT set is taken as the object
state, and a hidden Markov model is established with the state. The corresponding parameters of the model are obtained according to
the law of the state transmitting in each period. Finally, the hidden state in the next frame is estimated by the observation state and
parameters in the current frame so as to realize the prediction of object location. In addition, in order to improve the reasoning speed
of the model, a high—dimensional observation state model representing all objects is established. Compared with other algorithms on
MOT17 . MOT20 and KITTTI datasets, the experimental results show that this algorithm performs better in tracking accuracy and other
indicators, and has good robustness to occlusion and identity exchange problems.
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Fig. 1 Workflow of the SIFT-HMM tracker
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Fig. 3 Schematic diagram of the improved high—dimensional model
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Tab. 2 Comparison results with other trackers
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