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Size Measurement and Error Analysis of Machine Vision Based on Structured
Light

ZHONG Feiy, WU Xue-ru

(Hubei University of Technology, Wuhan 430068, China)

Abstract: A project of using machine vision to detect the quality of coil winding was introduced based on current
application of machine vision in size measurement to solve the difficulty of measuring product size on production
line. A simplified pinhole model was applied to calibrate camera. Improvement method to correct measurement
error was put forward to solve the nonuniformity problem of CCD imaging unit. The feasibility of the method
was verified. The purpose was to provide reference for size measurement by machine vision.
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Fig. 1 Pin-hole model of CCD camera
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Fig. 2 Measuring system based on CCD camera
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Fig. 3 Calibration sample
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Tab.1 Measurements of pixel value of different size under different object distance
e P /mm i
70~175 70~80 70~85 70~90 70~95 70~100 70~105 70~110
390 148.132 295. 046 443,151 591. 594 740.01 888.217 1 036. 308 1 184. 307
392 147,477 294.068 441, 484 589.191 737.016 884. 554 1 031. 887 1179.094
394 146. 607 292.851 439. 392 586. 564 733. 389 880. 585 1 027,157 1173.938
396 146.132 291. 548 437.721 583. 952 730. 224 876.557 1022.71 1 168,778
398 145.536 290.173 435.629 581. 217 726. 847 872.523 1 018. 249 1163.679
400 145.116 288.739 433. 627 578. 557 723.532 868. 649 1013. 869 1 158.196
402 144,192 287.725 431, 888 576. 363 721.08 865. 257 1 009. 49 1 153.507
404 143.723 286. 285 430. 02 573. 805 717. 655 861.45 1 004. 803 1 148. 36
406 143. 146 284.982 428.296 571.144 714,427 857.616 1 000. 541 1 143.651
408 142. 594 283.923 426. 49 568. 888 711. 312 853. 841 996. 435 1 138.719
410 141.716 283.007 425.072 566. 466 708. 464 850. 354 992.023 1133.714
x2 BENELRNEKIRZE (mm)
Tab.2 Residual error of measurement results
7] Lk i
70~175 70~80 70~85 70~90 70~95 70~100 70~105 70~110

390 —0.001 76 —0.012 01 —0.014 88 —0.007 9 —0.005 82 —0.009 03 —0.010 57 —0.010 85
392 —0.000 99 0.000 614 —0.002 65 0.002 392 0.007 454 0.004 552 0.000 262 —0.003 92
394 —0.007 63 0.005 058 —0.005 02 0.004 857 —0.001 1 0.007 397 0.000 17 0.004 469
396 —0.002 49 0.003 166 0.001 878 0.000 993 —0.002 48 —0.002 06 —0.002 24 —0.000 95
398 —0.000 31 0.001 119 —0.002 15 —0.002 45 —0.005 3 —0.004 77 0.003 053 0. 005 076
400 0.006 454 —0.006 03 —0.007 66 —0.009 43 —0.013 63 —0.011 12 0.000 523 —0.014 33
402 —0.002 53 0.004 753 0.001 02 0.006 542 0.016 485 0.009 452 0. 009 946 0.007 324
404 0.003 315 —0.001 19 0.002 345 0.006 038 0.008 01 0.009 853 0.001 848 0.005 354
406 0.003 452 —0.006 3 0.002 837 —0.00594 —0.003 46 —0.002 49 —0.005 19 0.002 986
408 0.005 705 —0.000 41 0.004 145 0.001 166 —0.004 89 —0.005 46 0.001 844 0.002 622
410 —0.003 23 0.011 226 0.020 136 0.003 741 0.004 708 0.003 646 0. 000 353 0.002 227
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Tab.3 Final measurements
] 5 £ FLH HlE=s =k e RGR%E T 14 At 22 % B i 22
70~75 4.997 5 5.013 054 324 0.015 55 0.001 288 0.003 863
70~80 9.99 5 9.993 404 614 —0.001 595 0.001 925 0.005 776
70~85 15.000 5 15. 006 66 0.006 16 0.002 625 0.007 875
70~90 20.00 6 20.021 5 0.015 5 0.001 699 0.005 097
70~95 25.005 5 25.040 33 0.034 83 0.002 531 0.007 593
70~100 30.005 0 30.057 37 0.052 37 0.002 223 0. 006 669
70~105 35.001 5 35.068 83 0.067 33 0.001 535 0.004 605
70~110 39.998 0 40.075 9 0.077 9 0.002 106 0.006 318
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