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Design and Implementation of Handwritten Digit Recognition
System on Mobile Terminal Based on PYNQ

GU Wen-cheng, GAO Gu-jiu—xiang, LING Zhuo-yi, XIAO Jian
(School of Electronic and Optical Engineering, Nanjing University of Posts and

Telecommunications , Nanjing 210023 , China)

Abstract : As an important branch in the field of image recognition, the recognition of handwritten digits is widely used in large—scale data
statistics fields such as bank remittance number, census, and financial statements. However, traditional handwritten digit recognition
systems are generally based on CPU or GPU platforms, which have disadvantages such as high power consumption and cost,and difficulty
in deploying on mobile terminals. In response to these problems,we design a PYNQ-based handwritten digit recognition system based on
convolutional neural networks. Through the idea of software and hardware co - design, tasks are divided reasonably. Firstly, the
convolutional neural network model is built on the PC side. Through training and verification , the technical parameters such as weight and
bias are obtained and converted into the corresponding binary format file. Afterwards,the IP core modules of the convolutional layer and
the maximum pooling layer were designed in the VIVADO HLS tool,as well as the connection of the system. Finally,the corresponding
host computer program is designed and implemented for regulation. Under the test of the MNIST data set, the recognition accuracy of the
system reached 99.07% ,and the power consumption was only 1.54 W which has obvious advantages compared to other similar tasks.
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