Modeling and Simulation E#51jH, 2023, 12(5), 4379-4392 Hans X
Published Online September 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2023.125399

ET-WE M AR 5 Y B ERA R HE 4R
=HEEMR

A, AP, EAE”

VT TN DA, WL AN
TR BB RERICE PR A F, WL 4H

Weks . 202347120 FHBER: 20234F8H30H: &AAHM: 20234F9H6H

wm B

XA RS E T N XX REBRN P TR, RUETNESLEEEARBATHARARE LA
FERBBRE=AERE. BARESTITANG T TN EANEREER, 27 BA ERLHNNE L
AW, FIEEEREE. RENTHITETSGBMM =45z, FARRIMEETRSEMERER
WEH, #IAREERE ALK E R, EHRGTRATNESLY, SFRRN: ZHELT
X EA B A RAIRGRZE L mm AR =R ER . X0 TEREFIRIHRERENEFEER XL,
] CAFS B R R B SE LR IO, A T3R8 7™ s R B> A 7 A«

XA
MUH LA, REEHT, SLARILES, =4HER

Research on 3D Reconstruction of
Electrolytic Cathode Copper Plate
Based on Binocular Stereo Vision

Shijie Wang?, Heping Yan?, Yanhong Yuan?*

'School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou Zhejiang
2Zhejiang Yongfeng Intelligent Technology Co., Ltd., Shaoxing Zhejiang

Received: Jul. 12", 2023; accepted: Aug. 30", 2023; published: Sep. 6%, 2023

Abstract

Aiming at the requirement of monitoring the surface quality of cathode copper in the process of
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electrolytic production, a three-dimensional reconstruction method based on binocular stereo vi-
sion technology for defects with depth information on the surface of cathode copper is proposed.
First, by analyzing the parallel binocular detection accuracy model under a large field of view, a
binocular stereo structure with a wide baseline is established to ensure the theoretical accuracy of
positioning. Then, in order to perform 3D reconstruction based on SGBM, sparse feature point
matching is used to narrow the disparity search range and improve the efficiency and accuracy of
wide baseline dense stereo matching. Using the design system to carry out measurement experi-
ments, the results show that: the method realizes the three-dimensional reconstruction of the elec-
trolytic cathode copper plate with defects within 1 mm error. This is of great significance for quality
monitoring in the electrolytic production process, and can help to detect and locate surface defects
in time, thereby improving product quality and reducing production costs.
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Figure 1. Camera pinhole model
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Figure 2. Error space schematic
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Figure 3. Schematic diagram of the system under the limitation
of the field of view width
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Table 1. Industrial camera parameters
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Figure 4. Effect of baseline distance and focal length on depth error
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Figure 5. Stereoscopic diagram of cost
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Figure 7. 3D reconstruction process of cathode copper plate
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Figure 8. Schematic diagram of experimental hardware equipment
8. IRWHREREE

A R SF 4 1000 mm*1000 mm 1540 F, H2(6) /A TAEEE R 48 900 mm. RS HhrEt, f#
F1 9 x 6 S HIRLENRS, BRIA K 40 mm, 7E TA/EFE 2005 ik g, BT ikiEAbreik[12], 18
Matlab X{ H A5 5€ THAFHAT RAM S LhrE, HRERIRAE R xml K. (] OpenCV L5 LB &
SR AT B H AR IE B U H MR IE, bR 45 B IE G ARG BB 2.

7 2 ZHCEE ZREHATRIE, FAMATHR  ORB i S ICEC 5 S an v 9, Bhi y J5 A P R4 40 22
N 0.87, x FHPFRIMZEEN 752.67, F5E-FATRUH SIARM S R GRS, ] LLWHGo 3E4T #0087 .

m

DOI: 10.12677/m0s.2023.125399 4387 e RSE TR


https://doi.org/10.12677/mos.2023.125399

EVEA 4

Table 2. Binocular calibration parameters
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FEAANLSHL FAHLZH
FEIE (1691.74, 1689.39) (1683.16, 1682.54)

BERM (1600.13, 1003.30) (1522.67, 967.17)
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~0.00056, —0.0008) —0.000636, —0.001567)
e [0.9981, 0.0345, —0.0519, —0.0343, 0.9994, 0.0051, 0.0520, —0.0033, 0.9986]
TR HERE [—403.5001, 5.5398, —16.2003]
R IE 5 fE R 1685.967
LGB R (1510.76, 984.01)
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Figure 9. Image ORB sparse matching after correction of cathode copper plate image pair
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(c) MERAERSAS (d) AP &R ZEE

Figure 10. Checkerboard point cloud planar reconstruction results
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Table 3. Root mean square error of plane reconstruction of checkerboard point cloud
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TAEFE 2/mm RMSE/mm
592.5 0.07
889.2 0.27
1925.3 0.55
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Table 4. Depth error of cathode copper plate defect detection
3 4. AR ERPEANIR B IR E

SGBM i ##/mm CREStereo  ##/mm
YR ZE 0.79 3.04
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Figure 11. Cathode copper plate point cloud reconstruction results
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