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Implementation of handwritten digit recognition system based on CNN network
YANG Zhijie, LIN Xuegang, RUAN lJie

(School of Computer Science and Communication Engineering, Jiangsu University, Zhenjiang Jiangsu 212013, China)

[ Abstract] Handwritten digit recognition is still a hot spot in image recognition and classification, and the deep learning algorithm
based on convolutional neural network has the structural characteristics of local area connection, weight sharing and downsampling,
which makes convolutional neural network perform well in the field of image processing. Aiming at realizing high — precision
handwritten digit recognition, a high — precision handwritten digit recognition system based on convolutional neural network is
designed and implemented. Firstly, use the Pyqt5 platform to build a GUI interface for human—computer interaction; secondly, carry
out the collection and preprocessing of handwritten digital images, which are converted into standardized three—dimensional vectors
and input into the convolution layer of the CNN network, and then start the operation processing of each network layer; finally, the
classification results are output through Sofimax. The simulation results show that the recognition rate in the MNIST dataset
recognition mode is 99.9% , and the recognition rate in the handwriting input recognition mode is 98%. The results show that the
neural network based on CNN has high recognition accuracy, simple implementation technology and high practicability.
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Fig. 1 The flow chart of handwritten digit recognition system
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Fig. 2 Preprocessing process of MNIST dataset
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Fig. 3 Image acquisition process in handwriting mode
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Fig. 4 Preprocessing of handwritten digital images
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Fig. 5 Convolution layer implementation structure
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Fig. 6 Implementation architecture of CNN network model
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Fig. 7 Design interface of handwritten digit recognition system
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Fig. 8 Recognition rate of MNIST random extraction
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Fig. 9 Recognition rate of handwritten input
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