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Abstract Focused on the problems that it's difficult to obtain high precision mosaic image of object having duplicate
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texture in the automatic visual inspection system, a new two-dimensional (2D) image mosaic method based on sub-
precision increases nearly 8 times than that of not correction, 2 times better than the method that has been reported.

pixel grating positioning is presented. The method uses grating to record positions of object and calibration plate to
accurately calibrate angles of X and Y axes between platform and camera, and build a 2D stitching model based on
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global Cartesian coordinate system to complete image stitching. Experimental results show that the method's

calibration repeatability reaches 10™" rad order of magnitude, with average physical error of 8 ym, and stitching

inspection fields that require sub-pixel level detection precision.

A

The method has been successfully used in the online automatic inspection equipment for ceramic substrate of
150.1488; 100.3020; 120.4630

navigation satellite’s receiving antenna circuit. The research result can be widely applied in machine vision automated
machine vision; image processing; sub-pixel image stitching; duplicate texture; grating
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Fig. 1 Schematic of test system
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Fig. 2 Sub-pixel offset of two adjacent images
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Fig. 6 Target image's coverage area and coordinates
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9 0. 0081876 10.0667 0.0066612 10.0662
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1.3 BEBmHHERE

PHEET /N E B K /N Ay 3664 pixel X 2748 pixel,
LB E R 5N 5631 pixel X 5320 pixel, HIGIE E %
BEEENG BE X 20 BRSO 2.4 o Y NG T BL LR AR
FE R EAT R AR IR DF 42 4% B R B Ry )R A 1R 4
K7 . B8 S ASBIE I M I 00 T . F 35 48 B
JE R SR AR X R 7 RE 8 AL AL E &
Jent, PR REMR K. T EMADIERZEH
Harris ff 5 #& BOE L S O P AL AR O M .

0315002-4



K%

FH S RAL A W T Sl A A I B IR G B

/N Harris #5078 TR 22 5 K B9 520, X F 7] — 471
R DA PR AR O AL LA R A L TR

line fitting

splicing gap

line fitting

7 RIEJe MR EB

Fig. 7 Image after correction angle

P T2 A I B A DR /N P AR ) A 5% i B S B SR R
IR A B 5K B 1 4 5 IR BOR D B L 2R
x 2R,

line fitting

splicing gap —

line fitting

8 HIE K AT E 1R

Fig. 8 Image before correction angle

2 BB PR RS R

Table 2 Results of image mosaic offsets

Image X axis

Image Y axis

Calibrate angle

Not calibrate angle

Calibrate angle Not calibrate angle

No. Pixel Physical Pixel Physical Pixel Physical Pixel Physical
offset /pixel offset /um offset /pixel offset /um offset /pixel offset /um offset /pixel offset /pm
1 0. 83 8.34 6.21 62.43 0. 81 8. 14 4.98 50. 07
2 0.75 7.54 5.78 58. 10 0.77 7.74 5.87 59.01
3 0. 82 8.24 7.19 72.28 0.79 7.94 4.92 49. 46
4 0. 88 8. 84 5. 32 53.48 0. 84 8.45 5.11 51.37
5 0.77 7.74 6.10 61.33 0.75 7.54 4.77 47.95
Average 0. 81 8. 14 6.12 61.53 0.79 7.96 5.13 51.57
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