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Quantitative analysis method of conveyor belt surface

damage based on binocular vision
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Abstract: In order to quantitatively analyze the surface damage of conveyor belt and effectively judge its damage degree,

maintenance methods and time are selected according to the damage degree to provide basis for staff maintenance .

A quantitative analysis method of conveyor belt surface damage based on binocular stereo vision was proposed. In

this method, the binocular camera was calibrated first, the conveyor belt surface damage image was processed

and corrected, and the three—dimensional matching was carried out. The three—dimensional spatial information of

the target point was obtained based on the parallax principle and the triangulation principle, and the damage

degree was quantitatively analyzed through the mathematical calculation model. A stereo matching algorithm

based on improved Census transform and SGM (semi—global matching) is proposed. The results show that the

matching effect of the proposed algorithm is improved. Compared with Census transform algorithm and gradient

algorithm, the mismatching rate is reduced by 5.26 percentage points and 3.92 percentage points, respectively,

and the parallax map accuracy is the highest. The proposed method is used to quantitatively analyze the surface

damage of the conveyor belt. Among the errors of the length, width and depth of the conveyor belt damage, the

maximum error of the damage depth is 8.5%), which is still within the acceptable range.

Key words: conveyor belt surface damage; quantitative analysis; binocular stereo vision; Census transformation; SGM algo-

rithms; stereo matching; principle of triangulation
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Fig.1 Binocular stereo vision model
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Fig.2 Census transformation coding process
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Fig.3 Improved coding process
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Fig.4 Disparity map of images
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Tab.1 Mismatching rates of different algorithms %
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Fig.5 Running times of different algorithms
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Fig.6 Principle of triangulation
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Fig.8 Binocular vision measurement process
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Fig.9 Image example and disparity map of binocular camera

detecting conveyor belt damage

T AT A SCRL AR B 0 0 A B RE R B K R L B
BE ORBE 5 S BRAn RO 8 25 S AR X B, 0 A
mm, D .2 Q) @R B 05 8 B TR
MR MNIE 2—RK 4 in, R 2—K 48
o] IE Q45405 e ™ 8, W B S O TE B I AR
5 OU , A B3 R B Ak S 15 IR, AT AR BUASA  HE
HEAN; 1 Q) @A L T ORI 3 5%, 1%
AR B S A3 e A B A A I I TR A T A

F2 BRGKENEENT

Tab.2 Quantitative analysis of damage length

Wk BGRKE/mm SRR E/mm R2E%  TIIREY%
@ 172.83 178.0 2.9
@ 45.92 432 6.3 s
® 43.48 46.5 6.5
@ 87.08 83.1 4.8

R3 ROGEENEESNT

Tab.3 Quantitative analysis value of damage width
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