54 W4l @ig)ﬁ\ Vol.54 No.4
2024 424 H Electric Welding Machine Apr. 2024

DOI: 10.7512/j.issn.1001-2303.2024.04.05

JET 3D BLE S5 TR 2 S S N i
5 [ RSsIAR VI 22 e v 1

w oA W, EE, K %, R

FP B LR Bt S A /R AR AT T A R A W], IRV WAZKIEE 150023
HWOE: AT B AR R R A IRAR B L R AL AR R IR e IR3EE M R R, R T — AP AT
SDME R RAREF T W) Z L B A B =R EAL T k., A, AR 3D AL R AR KB E 5k 3R 60 s E K
B BE S AT ERBRAA S S R S PO BRE PR SRR R AR A
KRG IREF T P BARSN 7 =T B PRERI SRR EBEA LR RGN E#RNE
FUMIRARAE = L AR T 69 5L 542 B P S AZ B 2 RIS Z 5 =, TR 3530 5 A IRAR I B S 0g = 1] E AL,
B3R, T 896 /TR B 69 4R 58 SR A A 71 A IRAR B F 0B (AR A ) Ao 104 AR A A SIS IR (AR ), %t
MR LE R EAE R 58 A T M IRAR 5 4530 Y 5 A5 o A F 3K B 99.56% iR AR F 4 0.15%, AR A R 4 0.29%, 12 A
AR Tr i MK, 294 KARE 5% AR SRR B 5w AL E Gt MRS R S SRS S AR £, 4 R A2 mm
VAR, AR 330 5 | HEIRAR I 3] B = 8 R AL T3 4EnT A 5.8 s, MR R AW, EF TR KRk LR A,
KGR FIMAIAML; BEARE; B REFET; L
RES %S : TG409 SCHRARIRED: A XEHS: 1001-2303(2024)04-0036-07

Spatial Positioning Method for Cutting Points of Tab Plate at the End of
Welded Steel Pipes based on 3D Vision and Deep Learning

SHI Wei, ZHOU Kun, LIU Fuhai, ZHANG Yan, YANG Zhanli

Harbin Welding Institute Limited Company, CAM, Harbin 150023, China

Abstract: A new cutting point spatial positioning method is proposed to address the current issues of low accuracy, slow
speed, and poor environmental adaptability of the cutting point space positioning of the end quenching arc plate of welded
steel pipes. This method first extracts effective point clouds and filters outliers from point clouds using a three-dimensional
point cloud processing method, and projects them into a two-dimensional image using a two-dimensional image processing
method; Then, the object detection method in deep learning is used to determine the edge area of the connection between the
end of the steel pipe and the arc extinguishing plate in the two-dimensional image; Finally, calculate and analyze the intersec-
tion information of the steel pipe end and the run on/off tab in the two-dimensional image and map the intersection Informa-
tion mapping to the original three-dimensional point cloud to complete the spatial positioning of the cut point of the run on/
off tab at the steel pipe end. Experimental tests were conducted on 896 different steel pipe ends with point cloud data (posi-
tive samples) and 104 data without arcing plates (negative samples). The statistical test results showed that the accuracy of
edge positioning between the positive sample tube end and the arcing plate connection reached 99.7%, the false detection
rate was 0.0%, and the negative sample detection rate was 0.96%. The method used in this article was used to test the spatial
position of the cutting point of the steel pipe end quenching arc plate 294 times. The comprehensive error between the test re-
sults and the actual cutting point position was statistically analyzed, and the results were all within £2 mm. The average time

for spatial positioning of the cutting point of the steel pipe end quenching arc plate was 5.8 seconds. The test results indicate
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that this method can effectively solve the above problems.
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Fig. 1 Modified network structure
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Fig.2 Data extraction and coordinate system transformation
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