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Abstract: Vision chip is an integrated edge computing System on Chip with sensing, storage and
computing, which can overcome the limitation of communication bandwidth and improve the
intelligent level of edge image processing. Since vision chips are designed for edge
computing tasks and have limitations in terms of computing power, storage, and power
consumption. Object tracking systems based on vision chips face algorithm adaptability
challenges. This thesis addresses the above challenges from three aspects: algorithm design,
model compression, and end-side deployment. The main work and contributions of this paper
are as follows.

1. Object tracking network SiamVC is proposed based on the hardware resource
characteristics of short-wave infrared vision chip, which has the technical characteristics of
hardware friendliness, lightweight, and high efficiency.

2. A knowledge distillation algorithm is proposed for the object tracking network with
anchor-free coordinate regression, which improves the tracking accuracy of SiamVC by
introducing the supervision information of the teacher model.

3. A set of neural network algorithm agile deployment tools for short-wave infrared vision
chips is proposed, which can shorten the development cycle of vision chips and improve the
usability of vision chips.

Keywords:Vision chip; Object tracking; Siamese neural network; Knowledge distillation; Quantifization;
Heterogeneous computing;
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SiamVC-T(Ours) 0.570 0.393 84.0 0.294
SiamVC-S(Ours) 0.559 0.487 104.0 0.263
SiamVC-S(Ours-KD) 0.560 0.506 108.0 0.261
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SiamVC-T(Ours) 386.65 14.97 0.863 0.640 0.0022 0.0016
SiamVC-S(Ours) 1.25 0.11 0.795 0.596 0.6360 0.4768
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