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In portable visual metrology, a large number of un-coding targets are stuck on the surface of the measured
Since the shapes of the image points are similar in different station images, there is not sufficient information
to classify and identify the image points. Therefore, matching of un-coding targets between multiple images is an

important task in portable visual metrology. Numerous researches prove that epipolar line matching method is an

effective way to do the match. However, the camera is not calibrated before the measurement in portable visual
metrology. The solving accuracy of fundamental matrix is low due to image distortion, which results in great amount

are re-projected into corresponding three-dimensional spatial lines and the matching image points can be determined
equation
OCIS codes

of mismatches. To solve this problem, an un-coding points matching method based on spatial intersection is proposed

with the intersecting relationship of lines on space. Multiple experiments indicate that this method can find more

match points than epipolar line matching method and is more suitable for portable visual metrology
S [~

With the automated match of coding targets between multiple images, internal and external parameters of stations are

obtained combining with bundle adjustment optimization. Utilizing these parameters, two-dimensional image points
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Fig. 1 Reflective targets. (a) Un-coding targets; (b) coding targets
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Fig. 2 Measurement model of portable visual metrology
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Fig. 10 Coding targets distribution on test object
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Table 1 Verification ofcoding targets measurement accuracy

Coding values of two targets

Our system measurement result /mm

V-star measurement result /mm Error /mm

9~19 158.9567
19~21 1092. 1220
21~27 581. 0398
27~31 987. 2832
31~37 499. 9061
37~47 199.7293
47~51 719.1239
51~57 936. 3435
S57T~T73 822. 8497
73~175 461. 6303
75~85 201. 7136
85~87 143.9663
87~93 504. 7245
93~95 439. 6930
95~107 455. 4491
107~109 439. 9493
109~147 977. 8499
157~187 409. 8390
187~237 310. 0199
237~251 614. 5410
251~341 232.2296
341~347 766. 6097
347~351 993. 9644
351~363 841.9789
363~383 782.1538
383~447 598. 2757

158. 9915 0.0348
1092. 1750 0.0535
581.0972 0.0574
987. 3564 0.0732
499. 9660 0. 0599
199. 7776 0. 0483
719.1933 0.0693
936. 3562 0.0126
822.9245 0.0748
461. 6871 0.0567
201. 7484 0.0348
143.9703 0. 0040
504. 8053 0.0808
439. 7388 0.0457
455. 4706 0.0214
440. 0019 0.0525
977.8875 0.0375
409. 8904 0.0513
310. 0905 0.0705
614. 5946 0. 0535
232.2969 0.0672
766. 6854 0.0757
994. 0001 0.0357
842.0239 0. 0450
782.1807 0.0268
598. 3588 0. 0830
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Table 2 Spatial intersection matching result of all stations

Car engine cover S, S, S, S, Ss Se S, Ss
Total image points 80 78 73 75 65 68 72 74
First round result 63 62 58 59 51 52 58 59

Spatial points merging 3

Second round 15 14 13 13 14 15 11 12
Spatial points merging 0
Final matching result 78 76 71 72 65 67 69 71
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Table 3 Distance between spatial lines corresponding to un-coding points in station S; and S;

No. 1 2 3 4 5 6 7 8 9 10

1 1.55 162. 71 302.99 486. 29 310. 29 230. 46 189.52 353.51 461.13 441. 40
2 92. 80 1.55 34.79 518. 36 585. 25 496. 70 856. 68 438. 61 646. 34 392. 83
3 118.63 54.42 1. 60 103. 81 515. 22 721.66 165. 88 830. 07 321.74 523.68
4 208. 28 165. 38 145. 39 1.59 34.92 208. 65 276. 64 339.78 215.59 834. 68
5 180. 45 85. 82 71.03 71.95 2.26 99.91 285.05 165. 88 193. 34 464. 81
6 359.83 162. 83 132. 65 187. 21 120. 20 2.66 70. 38 103. 10 390. 19 22.04
7 205. 48 585. 25 811. 35 289.53 87.90 31.07 1.26 53.23 236. 36 390. 19
8 176. 31 705. 54 475. 64 141. 74 276. 26 232.85 28. 84 0.58 49.61 154. 90
9 345. 80 644. 36 612. 86 145. 32 496. 70 390. 19 363. 65 32.97 2.32 89. 80
10 406.51 809. 42 338. 26 753.96 862.12 302.99 205. 55 484. 69 34.92 1.58
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Table 4 Comparison result of epipolar line and spatial intersection method

Experiment Matching method Image points matching number Targets recovering number

Epipolar line 501 72

Car engine cover — - —
Spatial intersection 569 80

B 11 REIEELE . () 2 5ifii; (b) 3 %7

Fig. 11 Epipolar line matching images. (a) Station 2; (b) station 3
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