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Research on intelligent cutting control system for roadway

forming of boom-type tunneling robot

YANG Wenjuan'?, ZHANG Xuhui"?, ZHANG Chao'?,
ZHAOQO Jianxun'?, MA Hongwei'*
(1.College of Mechanical Engineering, Xian University of Science and Technology, Xian 710054, China;

2.Shaanxi Key Laboratory of Mine Electromechanical Equipment Intelligent Monitoring,
Xian 710054, China)

Abstract: In view of problems such as low automation degree, low tunneling efficiency and poor
roadway forming quality in the tunneling process of underground coal mining, an intelligent cutting control
system for roadway forming of boom-type tunneling robot was proposed. According to the size of roadway
and the cutting process requirement, based on the joint space trajectory planning method of boom-type
tunneling robot based on cubic polynomial smooth function, the system determines the smooth function
parameters of trajectory planning by establishing the boom-type tunneling robot coordinate system and
solving forward and inverse kinematics problems of boom-type tunneling robot. After planning cutting
trajectory, taking the pose data of cutting head of boom-type tunneling robot obtained by visual positioning
method as feedback quantity, the cutting trajectory control quantity was calculated in real time by cutting
trajectory control algorithm based on feedback linearized integral sliding mode controller. A feedback
control system based on the planning track points and visual measurement position point was built to

realize dynamic control of cutting process of roadway forming of boom-type tunneling robot. The
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experimental results show that the system can realize intelligent control of cutting process of roadway

forming of boom-type tunneling robot, and has high positioning accuracy and good stability, and trajectory

tracking error is less than 25.61 mm, can meet the demand of roadway forming quality.

Key words: boom-type tunneling robot; roadway forming; cutting trajectory planning; inverse

kinematics; visual positioning; sliding mode controller
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Fig. 1 Overall scheme of intelligent cutting control system

for roadway forming of boom-type tunneling robot
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Fig. 2 The coordinate system of boom-type tunneling robot
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Table 1 D-H parameters of boom-type tunneling robot
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Fig. 4 The pose estimation of boom-type tunneling robot
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Fig. 5 Experimental platform of intelligent cutting control
system for roadway forming of boom-type tunneling robot
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