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Classification Method of Bearing Caps Contour Based on Machine Vision

WANG Xiao-chu, QIU Jie-hao, OUYANG Xiang-bo, JIAN Chuan-xia, FAN Bin-xiang
(Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The work aims to realize automatic sorting of crankshaft bearing caps packaging production line, improve
production efficiency and reduce production cost of enterprises. A classification method of crankshaft bearing caps con-
tour based on machine vision was proposed. Firstly, the rows and columns of pre-processed crankshaft bearing cap image
were extracted at equal intervals, and the number of target pixels in each row and column was calculated. Then, the num-
ber of target pixels in two columns with symmetrical image center was summed. The above extracted features were se-
quentially composed into feature vectors that were invariant to the positive and negative placement of bearing caps. Then
the normalized feature vectors were reduced by principal component analysis. Finally, the support vector machine was
used to classify the feature vectors. The experimental results showed that the classification accuracy of contour of parts
can reach 99.8% by extracting the first five principal components from the feature vector of the sample set. The method
described in this paper can realize the accurate classification of bearing cap parts.
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Fig.1 Image acquisition and preprocessing of bearing caps
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Tab.1 Image features of bearing caps contour

F 0 1 2 3 4
Vv, 443(0.77) 448(0.78) 245(0.33) 546(1.00) 98(0.00)
vV, 437(0.63) 440(0.64) 391(0.47) 540(1.00) 260(0.00)
Vs 435(0.33) 441(0.37) 382(0.00) 542(1.00) 507(0.78)
V, 437(0.35) 439(0.36) 381(0.00) 543(1.00) 495(0.70)
Vs 436(0.34) 441(0.37) 381(0.00) 543(1.00) 494(0.70)
\2 439(0.43) 445(0.48) 380(0.00) 516(1.00) 499(0.87)
\z 461(0.65) 425(0.36) 380(0.00) 441(0.49) 504(1.00)
Vs 415(0.58) 377(0.19) 358(0.00) 413(0.56) 456(0.58)
Vo 385(0.77) 362(0.54) 309(0.00) 388(0.80) 407(1.00)
Vio 389(1.00) 365(0.75) 292(0.00) 381(0.92) 381(0.92)
Vi 360(0.81) 345(0.63) 289(0.00) 377(1.00) 366(0.87)
Vi, 341(0.64) 326(0.45) 291(0.00) 369(1.00) 354(0.80)
Vi 334(0.60) 322(0.46) 282(0.00) 368(1.00) 343(0.71)
Vi4 344(0.80) 330(0.62) 281(0.00) 360(1.00) 346(0.82)
Vis 359(0.94) 342(0.74) 279(0.00) 364(1.00) 339(0.70)
Ho 260(0.83) 243(0.52) 269(1.00) 214(0.00) 261(0.85)
H, 367(1.00) 248(0.19) 279(0.40) 220(0.00) 268(0.32)
H, 275(1.00) 258(0.63) 256(0.58) 230(0.02) 229(0.00)
H; 297(1.00) 275(0.56) 274(0.54) 259(0.24) 247(0.00)
H, 343(1.00) 313(0.63) 304(0.52) 287(0.31) 261(0.00)
Hs 415(1.00) 365(0.58) 347(0.43) 331(0.30) 294(0.00)
He 493(0.97) 496(1.00) 453(0.60) 419(0.30) 386(0.00)
H, 493(0.85) 494(0.86) 455(0.37) 505(1.00) 425(0.00)
Hg 494(0.85) 494(0.85) 455(0.37) 506(1.00) 424(0.00)
Ho 495(0.83) 500(0.90) 456(0.35) 508(1.00) 428(0.00)
Hio 493(0.82) 496(0.86) 455(0.35) 507(1.00) 426(0.00)
Hi 428(0.04) 424(0.00) 452(0.33) 508 (1.00) 426(0.02)
Hi, 252(0.01) 250(0.00) 453(0.78) 507(1.00) 425(0.68)
His 213(0.00) 216(0.01) 230(0.07) 271(0.26) 430(1.00)
Hyy 56(0.00) 60()0.02 165(0.55) 209(0.78) 252(1.00)
His 41(0.00) 52(0.10) 119(0.76) 126(0.83) 143(1.00)
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Fig.2 Result of principal component analysis
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Tab.2 Experimental result

PR EE 32 o B P EH T/ % VIESSEIS W38 4 43 2 B5f (8] /ms AR 43 2 UET R/ %
1 40.8 2.05 24.3 71.6
2 72.8 2.10 24.5 94.5
3 87.0 2.20 24.8 97.6
4 90.2 2.70 25.0 99.0
5 92.0 2.80 25.2 99.8
6 93.5 2.85 25.5 99.8
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*F3 BMISAHERDER (P—Ps)
Tab.3 Results of the first five principal components (P,—Ps)

i) P, P, Ps Py Ps
0 1.055 0.901 —-0.954 0.372 —-0.01
1 0.886 0.653 -0.138 —0.571 0.001
2 1.253 —1.604 0.860 0.133 0.002
3 —1.47 1.307 0.970 0.103 —0.004
4 -1.85 —-1.301 —-0.781 —-0.071 0.002

log,C

K3 BETHT 5 A 0o i A% 18 220 7
Fig.3 Process of grid search method based on the first
five principal components
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Tab.4 Comparison of classification methods

Jrik OIEUER R/ %
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