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Abstract: To solve the problem that most existing image recognition systems are implemented in software
which can not utilize the parallel computing power of neural networks, this paper proposes a FPGA image
recognition system based on improved RBF neural network hardware. The multiplication operation in the
neural networks is complex and inconvenient for hardware implementation. Furthermore, a sort circuit based
on bit comparison is designed to solve the problem of fast sorting of a large number of data. Then, a multi-
target image recognition application system is developed. The feature extraction part in the developed system is
implemented by FPGA, and the image recognition part is implemented by ASIC circuit. The experimental
results show that the average recognition time of the improved RBF neural network algorithm proposed is 50%
shorter than that of LeNet-5, AlexNet and VGG16, and the time for the developed hardware system to
recognize 10000 sample pictures is 165ps, which is reduced by about 60% compared with 426.6ps required by a
DSP chip system.
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