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Vision-based tracing, recognition and positioning strategy for bolt
tightening live working robot on power transmission line

Fan Shaosheng' Yang Di' Zou Dehua® Yan Yu’

(1. School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha 410114, China;
2. Live Working Center of State Grid Hunan Electric Power Company, Changsha 410100, China)

Abstract ; Autonomous bolt tightening is a challenging task for maintenance robot on power transmission lines, because bolts could hardly
be traced and recognized without manual command. In this paper, a structure of bolt tightening robot and its bolt tracing, recognition and
positioning strategy utilizing vision detection are proposed. The bolt tightening robot is equipped with a camera-installed bolt tightening
unit which is connected by an arm with three joints, the proposed bolt detecting strategy consists of two steps. First is bolt tracing in
which the drainage wire is used as a reference, through the visual detection of the location and direction of the drainage wire, the bolt
tracing task can be carried out by tracing along the wire, thus the tracing process is simplified and the difficulty of vision recognition in
complicated environment is reduced. The second step is bolt recognizing step in which an improved Hough transform is proposed and the
center of the circle shape edge is utilized to verifying the recognizing result. To make the bolt detecting more reliable, an initial
classification algorithm utilizing HOG and SVM techniques is applied at the very beginning. The experimental results show that the
proposed strategy can detect the bolt efficiently and pave the way for robot-based automatic bolt tightening live work on lines.

Keywords : power transmission lines; bolt tracing and recognition; live working; visual detection
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Fig. 1 Structure of bolt tightening robot on power

transmission line
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Fig.2 Details of the bolt tightening unit
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Fig.3 Flow chart of bolt detecting strategy in this paper
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Fig.5 Schematic diagram of point sampling process
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Fig. 6 Schematic diagram of the drainage wire inclination
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Fig.7 Schematic diagram of the mini-trim process
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Fig.9 Flow chart of bolt recognition algorithm
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image center and bolt center during the centering in process
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