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Design of object recognition hardware accelerator
based on hardware description language

ZHANG Jia, JIN Jie

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

[ Abstract] Aiming at the application of deep learning method in the field of target recognition, this paper designs a hardware
accelerator for target recognition based on hardware description language. This paper uses the data flow architecture optimization
method to design the hardware module unit corresponding to the binarized convolutional neural network algorithm, and realizes the
recognition of the input image. The experimental results show that under the input of multi—frame images with a resolution of 224x
224, excellent recognition speed and recognition accuracy are achieved in the hardware platform simulation software, which lays the
foundation for the research of deep learning accelerators based on hardware systems.
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Fig. 1 Dataflow architecture
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Fig. 2 Overall hardware circuit frame diagram
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Fig. 3 Timing diagram of bit width conversion
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Fig. 4 Timing diagram of zero padding
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Fig. 5 Sliding window address generation
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Fig. 6 State transition of control unit
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Fig. 7 Output of object recognition hardware accelerator
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