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Abstract

In this paper, an interference analysis and adjustment algorithm of support based on point cloud
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data is studied to solve the problem that support and bar interference affect automatic assembly
during the installation of instrument support in cabin. The interference phenomenon is deter-
mined by analyzing the position relationship between the corner point and the bar, and the posi-
tion of the interference bracket is adjusted and compensated according to the analysis result,
which guides the subsequent automatic assembly. Taking the assembly of a cabin support as an
example, the algorithm is used to realize the automatic assembly of the model. Experimental as-
sembly results show that the algorithm is effective and reliable, and provides an important means
for automatic assembly of cabin products.
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Figure 1. Interference analysis and adjustment
method of support based on point cloud
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Table 1. Theoretical position information of the instrument support of the test piece
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Figure 2. Physical measurement and assembly systems
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Figure 3. Preset cabin information before point cloud data processing
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Figure 4. Scanning point cloud model after processing
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Figure 5. Comparison between theoretical models of
typical scaffolds and scanning point cloud processing
models
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ZRA . =L N A2 DR BRI E . SO RN B S AR AT, AR B SRS IR P,
ORI i ACES SOOI T Ry B BhdE AT B AME

;:RackNo0:27-001-1
-2.552917 0.094540 0.000000 0.000000 -0.000000 0.000000 -1.453378
;RackNo:27-001-2
-2.507568 0.093353 -0.000000 -0.000000 0.000000 -0.00000 -1.319215
;RackNo0:27-001-3
-1.345764 1.254944 0.000000 0.000000 -0.000000 0.000000 2.912180
;RackNo:27-001-4
-1.821045 1.821045 0.000000 -0.000000 0.000000 -0.000000 1.050000
;RackNo0:27-001-5
0.353973 0.850525 0.000000 0.000000 -0.000000 0.000000 2.414498
;RackNo:27-002-1
-2.507568 0.093353 -0.000000 -0.000000 0.000000 -0.00000 -1.319215
;RackNo:27-002-2
-1.345764 1.254944 0.000000 0.000000 -0.000000 0.000000 2.912180
;RackNo0:27-002-3
-1.821045 1.821045 0.000000 -0.000000 0.000000 -0.000000 1.050000
;RackNo0:27-002-4
0.353973 0.850525 0.000000 0.000000 -0.000000 0.000000 2.414498
;RackNo0:27-002-5
-2.552917 0.094540 0.000000 0.000000 -0.000000 0.000000 -1.453378

Figure 6. Typical bracket compensates output files
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Table 2. Comparison between the theoretical position and actual assembly position of the test piece instrument bracket

2. WIS I RIS L B MR R AL BRI

AER A AR SR A ()57 L (mm)

e Ee 1# 24 3# a4 5

AM YR AR Y A 1] Y 14 A1 Y AR Y
1 Hig 25 32 3.7° 97 5.75° 162 9.25° 227 12° 292
2z 5 szl 248 3169 367 9687 574 16154 927 22673 12.01 291.74
3 fw#% -0.02 -031 -003 -013 -001 -046 002 -027 001 -0.26
4 Hi 25 97 3.7° 162 5.75° 227 9.25° 292 12° 32
5 ZJ2 5 szl 245 975 369 162.06 573 22739 923 29207 11.98 32.03
6 f®#% -005 05 -001 006 -002 039 -002 007 -002 0.03
7 i 25 162 3.7° 227 5.75° 292 9.25° 32 12° 97
8 zJ3 5 Sl 249 161.66 3.68 22659 574  291.95 923 3199 12.02 96.61
9 k% -0.01 -034 -002 -041 -001 -005 -002 -001 002 -0.39
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Figure 7. Comparative analysis of theoretical and practical positions

7. BRI NP E XL 54T

BT 7 T RAE B, WREAREC R, 4 B 20 PSR SO N ke Ay B AR ZEAE 0.01~1 mm 2 (8], i 2
BEORBCARMEZIR,; o, 204 SRR ZBOR, TR LA NABUE AL A7 78w 22 - 383 636 T LR
KRBT ) B A 70T DU T30 0 B sl E A AME R, IEMI BRI IERG . e, fEMR BUAS
SCORE BN AR RE R BAT AT HE)

4, 4Eig

ASCER NG B A SR RE St RE rh, A AR STAS 9 2 T R MR ke e R R R R )
BT Hafdlh, W7 RSB SR AL REOE R S SR, T SR S ok
(i B G & LAl E T B R RILT 2s BETh— Rk T30 2000 i SR BUR T R o LB R R T 0 i 5
2 IR AT 45 R T SORA AT, 18RS A ARIC. fa, DU BOCAURRC N B
LRI, M AEESCIUEAL ) E S . BRI IRZEAE 1 mm 2 (8], B2t BORRCEOR, 5
E VZ SRR AT YA Rk, FF R BO™ a0 A SRR T BB

S5k

[1] Xie, Q., Lu, D.N,, Du, K.P., et al. (2020) Aircraft Skin Rivet Detection Based on 3D Point Cloud via Multiple Struc-
tures Fitting. Computer-Aided Design, 120, Article 1D: 102805. https://doi.org/10.1016/j.cad.2019.102805

[2] Wang, Y., Zhao, H., Li, X., et al. (2020) High-Accuracy 3-D Sensor for Rivet Inspection Using Fringe Projection Pro-
filometry with Texture Constraint. Sensors, 20, 7270. https://doi.org/10.3390/s20247270

[31 Fihe, BRBEE, R 5T =4 0 s K8 LT B R U L& 75k 0], ML TR EOR, 2022, 51(11):
43-46+145.

[4] ZEsRte, R, 2. S04 PointNetLK F) =8 REELHE S5 0 R AL T k0], T 244), 2022, 43(11): 1557-1565.

DOI: 10.12677/met.2024.132014

120 U TR S HoR


https://doi.org/10.12677/met.2024.132014
https://doi.org/10.1016/j.cad.2019.102805
https://doi.org/10.3390/s20247270

	基于点云数据的干涉分析在仪器支架自动化装配中的应用
	摘  要
	关键词
	Application of Interference Analysis Based on Point Cloud Data in Automated Assembly of Instrument Supports
	Abstract
	Keywords
	1. 引言
	2. 基于点云数据的支架干涉分析与调整算法
	3. 案例分析
	3.1. 试验件的制备
	3.2. 试验装置及原理
	3.3. 试验过程
	3.4. 结果对比与分析

	4. 结论
	参考文献

