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Extraction of laser stripe centers based on equal matching points

for binocular vision measurement
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Abstract: In order to extract laser stripe centers accurately and quickly and provide more suitable
extraction results for binocular vision measurement of feature dimension, a laser stripe center
extraction method with equivalent matching point was proposed. The gray centroid method was
employed to extract central points of laser stripe, to calculate gray-gradient directions and to
determine boundaries of laser stripe. Then coarse extraction results of laser stripe in the left and right
images were used to determine reference laser stripe, with which the interpolation of corresponding
laser stripe in another image was conducted. The laser stripes were extracted again based on gray-
gradient directions and interpolation results and then sub pixel center coordinate with equivalent
matching point was gained. Afterwards, the central point extraction results of the laser stripe were
used to reconstruct surface feature information of ceramic plate, metal plate and forge piece on

processing site. Experimental results show that, matching ratio for extraction of laser stripe centers of
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ceramic plate and metal plate with this method reaches 99. 887 % and 98. 276 % respectively as well as

relative error for reconstruction of width is 0. 638% and 0. 488% respectively. Center extraction

results of laser stripe can rebuild surface feature information of forge piece effectively and can meet

measurement accuracy, speed and robustness requirement on industrial site.

Key words: binocular vision measurement; extraction of laser stripe centers; equivalent matching

points; subpixel
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Fig. 2 Principle schematic of binocular vision measurement
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Fig. 3 Gray analysis of laser stripes on a forging
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Tab.1 Center points of laser stripes in left and right images

Laser stripe  Center point number  Center point number

number in left image in right image
1 1372 1317
2 1 364 1329
3 1 356 1 346
4 1352 1352
5 1 344 1359
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Tab. 2 Point numbers of gray centroid method and proposed method

Gray centroid method

Method proposed in this paper

Laser stripe

umber Quantity of center ~ Quantity of center Quantity of Quantity of center  Quantity ofcenter Quantity of

points in left image points in right image  matching points points in left image points in right image  matching points
1 1739 1671 892 1410 1410 1410
2 1790 1775 1736 1445 1445 1445
3 1501 1482 851 1452 1452 1452
4 1827 1819 1729 1462 1462 1462
5 1856 1 882 1570 1473 1473 1473
6 1902 1874 1687 1481 1481 1478
7 1857 1 836 1634 1487 1488 1486
8 1854 1 865 1654 1496 1496 1490
9 1 804 1851 1607 1506 1506 1504
10 1833 1926 1629 1516 1516 1512
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Tab. 3 Experiment results of robustness verification

RMSE of Measurement

Experiment Quantity of center  Quantity of center Quantity of Rate of
number  points in left image points in right image matching points matching/ % reconstruction points/mm  result of height/mm
1 17 845 17 845 17 636 98. 83 0.2220 597. 680
2 17 938 17 938 17 636 98. 27 0.180 9 596. 402
3 17 960 17 960 17 594 97.96 0.2059 599. 126
4 17 996 17 996 17 612 97. 87 0.198 7 595. 334
5 17 900 17 900 17 622 98. 45 0.200 5 596. 824
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Tab.4 Measurement result of forging diameters
Number of laser 1 2 3 4 5 6 7 8 Iy
Diameter/mm 446.503 452.331 460.427 469. 6 477.499  477.905 474.654 479.388 467,288
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