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Abstract: The use of network validation code has become increasingly widespread as an effective method for network security
protection. Identifying validation codes not only enables the design of more secure and user-friendly authentication codes from
the perspective of anti-certification, but also allows for the detection of security vulnerabilities in authentication codes within a
short period of time, thereby improving server efficiency and user security. In recent years, deep learning technology has been
widely applied in various fields, but research and application of convolutional neural networks, which focus on deep learning,
in the recognition of various types of verification codes are still relatively lacking. This paper focuses on commonly used
verification codes such as digits, letters, and Chinese characters, and utilizes convolutional neural networks for recognition of
validation images.
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