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Research progress of coal mine rescue robot based on binocular vision technology
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Abstract : In view of the environmental detection and emergency rescue missions after coal mine accident, the development and use of coal
mine rescue robots is a key way to improve rescue efficiency and reduce rescue hazard coefficients, and the binocular vision technology is
the premise for the coal mine rescue robot to obtain the accident site information and achieve the autonomous obstacle avoidance and route
planning. Firstly, based on the realization process of binocular vision technology, the mathematical principle of visual distance measure-
ment was introduced. The representative methods in the field of camera calibration were summarized, including traditional calibration
methods, active vision calibration methods and self—calibration methods. The latest research results of global matching algorithm, local

matching algorithm and sub-global matching algorithm in stereo vision matching were described, and the advantages and disadvantages of

Y FE B HA:2020-04-25 ; RAE AR X Fi

ESWB . 1R B R FEABIINY 55 9% 4 159 4 % BT H (2020YJSID06 ) 5 [ 5 5 sk AfF & 115 % BY 35 H (2017YFC0804307 ) 5 [ 5 9 K 2 A A il
YRR GBI H (201911413045 ;05T i3 2448 7K AA 38 UEE 3% BT R Haalk 331 (B0 28 ) B B3 H (2019110750146 ) ; 48
A 7 AL 3 5 R g o o S S0 = (VAR B ) FRIBOHE 42 B BB H ( MJUKF-IPIC201905)

EE® N R B (1973—) , B ONNSERISA ,BIZUE 1T, E-mail.zgd@ cumtb.edu.cn

206



www.chinacaj.net

A EARSE TR LSS AR BB R L8 A 9T i 2020 455 7 H

three kinds of matching algorithms were compared. Then, based on the analysis of recent research literature on coal mine rescue robots,
the application and development of binocular vision technology in coal mine rescue robots were studied.It was pointed out that the research
scope of binocular vision technology in the field of coal mine rescue robots mainly covers stereo vision matching algorithm, pattern classifi-
cation and recognition, visual measurement and 3D reconstruction, combined measurement and positioning, visual servo control and visual
algorithm simulation based on virtual reality. Finally, based on the characteristics of high dynamic and strong disturbance in the unstruc-
tured environment of coal mines, It was pointed out that the key technology of coal mine rescue robot binocular vision field application is to
solve the problems of motion blur and lens pollution, large nonlinear distortion of ultra—wide—angle lens, and weak/zero illumination con-
ditions. According to the requirements of binocular vision of coal mine rescue robot, such as large field of view, high—precision and adap-
tive perception, the suggestions for future development, including multi —degree — of — freedom measurement, multi —sensor information
fusion and adaptive perception based on active vision, were proposed.

Key words : coal mine rescue robot; binocular vision; camera calibration; stereo vision maiching; emergency rescue; information fusion;
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Table 3 Performance comparison data of SIFT algorithm
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