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Design of Surgical Robot Control System Based on
Convolutional Neural Network

Yan Nan, Wen Aihong, Wang Qiong
(Engineering&.Technical College, Chengdu University of Technology, Leshan 614007, China)

Abstract; Aiming at the problem of low control accuracy of traditional systems, a control system design for surgical robots based
on convolutional neural networks was proposed. According to the control principle of the surgical robot based on convolutional neural
network, the overall structure of the control system is designed. The CAN adapter card is directly inserted into the PCI slot as the
core component of the host computer. The Lib library and DLL library written in C ++ are used to provide suitable driver programs
with card. Through the three nodes of the lower computer, the relevant signals are processed, and the range conversion and limit vio-
lation judgment are performed to ensure that the robot will not lose control. The 80C592 microcontroller is selected to design the joint
drive node structure, and the controller is provided with the ability to send and receive to the bus in a high— speed working mode to a-
void external interference. Design a vision—based lens—holding arm to provide a surgical field of vision for up. down. left and right,
and back and forth movements during the procedure. FN3002 force sensor and MPS— M pull— type displacement sensor were used to
obtain relevant sensing data. Convolutional neural network deep learning method was used to design the lens arm motion control
steps. VC + + 6.0 tool was used to control the software program to avoid jitter or the appearance of mishandling the main hand.
From the experimental results, it can be seen that the convolution— based neural system is basically consistent with the expected plan-
ning value, and the fitting degree is 100 % , while the traditional system is significantly different from the expected planning value, and
the fitting degree is only 20%. The project design system’s mirror arm trajectory planning is consistent with the expected trajectory,
which simplifies the complexity of the control system.
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