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Chimney Demolition Robot Drilling Position Detection Model
Based on YOLOVS

YANG Chen', WU Liang', LIU Chan', AN Feiqin', LI Anguo', SHI Shibo®,
ZHAO Junsheng”, WANG Lin’
(1. Shanxi Construction Investment Group Co. , L.td. , Taiyuan 030032, China;
2. School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

Abstract: The utilization of reserved holes on the chimney wall for the lifting and locking of the chimney
demolition robot can significantly enhance the working efficiency of the robot. A method is proposed for
identifying and locating reserved holes on the chimney wall based on deep learning object detection technol-
ogy. Firstly, the YOLOvVS deep learning network model is used to detect the approximate area of the
reserved holes in the image, obtaining the coarse positioning information of the reserved holes. Then, the

Gaussian filtering method is applied to remove isolated points and noise in this area. Subsequently, based
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on the coarse positioning information of the reserved holes, the Canny operator is used to extract the edge

information of the reserved holes. Finally, the least squares-based elliptical fitting method is employed to

obtain the center coordinates of the reserved holes, achieving precise positioning of the reserved holes and

effectively reducing the impact of factors such as blurred target edges, similar object interference, and cir-

cular distortion on the positioning accuracy of the reserved holes. The research results show that the
mAP@0.5% of the YOLOv5s model reaches 99.5%, with a detection speed of 6.5 ms. In the simula-

tion environment, the center positioning error is less than 0.8 pixels, which can effectively improve the

reliability and efficiency of the lifting operation of the chimney demolition robot.

Key words: object detection; YOLOVS algorithm; center alignment; circular hole recognition; machine vision
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Fig. 1 Overall structure diagram of chimney demolition robot
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