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A new positioning method for PCB

student : Yuan-Wei Cheng Advisors: Yu-Tai Ching

Institute of Computer Science and Engineering
National Chiao Tung University

ABSTRACT

Now,people correct the location error of the printed eircuit board,the most
common way is to use camera-tocapture the circle or some mark on the printed

circuit board.

If we find the circle an the printed circuit board, it is necessary to find the circle
using the Hough Transform to specify the circle to determine whether the

printed circuit board-is correctly placed.

But let the camera capture full mark aon the printed circuit board,we often need

to go through repeated adjustment, and then we can capture the full mark.

| hope to put multiple camera on the printed circuit board in different blocks,
and apply Geometric Hashing to find the desired reference picture blocks to

make the image alignment, so you can’t find mark on the print circuit board.
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A 5

B S8 | H57%:0.98 | 457%:0.98 | H572:0.98 | #53%:0.98 | 5?z:0.98
i -] 0.5 | #E:( i :0.5 g ]
T X:10 [ THX:10 | T#X:10 | THX:10 | T# X:10
A 25 THY:10 [ THY:10 | T#HY:10 | THY:10 | T4 Y:10
(a) g 0. 9849 0.9799 0. 9800 0.9799 0.9879
i -0. 8473 -0.5179 0.020 0.5179 0.6716
T # 7.20 10.17 9. 86 10.17 9.879
4. 46 9.53 9.20 9.53 8.143
(b) e 0.9717 0.9790 0. 9794 0.9814 0.9788
T -1.1899 -0.4022 0. 0563 0.4894 0.98
T # 7.01 7.16 9.124 9.14 12.16
9.06 12. 44 11.263 10:04 9.24
(c) gz 0. 9782 0.9811 0. 9770 0. 9805 0. 9827
g ~0. 9382 -0. 3297 -0. 0805 0.5118 0.9041
I # 8.39 8. 25 11. 86 9.22 8.29
12.90 12.58 9.36 11.31 4. 64
(d) g 0. 9808 0. 9806 0.9798 0.9796 0.9811
g -1. 0289 —0.4961 0.0577 0.5147 1.1353
I # 8. 56 9.16 9.92 10. 23 9.83
10. 01 9.49 11. 64 10.09 13.59

231 $AER 1(TH ¥ = pixel)




A

T35
ofE S | H77700.98 | #5720, 98 | k0. 98 | H57%:0.98 | 53c:0.98 | FA
-1 | i -0.5 | g0 0.0 | gl

THX:10 | F# X010 | THX:10 | F# X:10 | A X:10
FA THY:N0 | A V00 | Y0 | B V10 | FHV:10
(a) | &= | 0.0049 0. 0001 0. 0000 0. 0001 0. 0079 0. 0026
4 | 0. 1527 0.0179 0. 0200 0.0179 0. 3284 0.1433
TH|2.79 0.17 0.14 0.17 0.12 0.67
5.53 0. 47 0.80 0. 47 1.85 1. 824
(b) | #*= | 0.0083 0.0010 0. 0006 0.0014 0.0012 0.0125
i | 0. 1899 0.0978 00563 0. 0106 0.02 0.0749
T# | 2.98 2.84 0. 87 0. 86 2.16 1.942
0.93 2. 44 1.26 0. 04 0.76 1. 086
(c) | Hg*< | 0.0018 0.0011 0.0030 0..0005 0. 0027 0.0018
24 | 0.0618 0.1703 0.0805 0.0118 0. 0959 0. 084
T # | 1.60 1.75 1. 86 0.78 1.71 1.54
2.90 2.58 0. 64 1. 31 5. 36 2.558
(d) | #g*< | 0.0008 0..0006 0. 0002 0.0004 0. 0011 0. 0006
24 | 0.0289 0..0039 0. 0577 0. 0147 0.1353 0. 0481
T# 1,44 0.84 0. 08 0.23 0.17 0.552
0.01 0.51 1. 64 0.09 3.99 1.168

# 3.2 HAEL (T # H = pixel)
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A 5

et S | H50%:0.978 | H57%:0.992 | &5 1,01 51,0005
1. 29 ek -0.287 | &g :0.356 | »&iE:0.05
T X:T T4 X:10 T4 X:-8 T X:1
&5 T # Y:-6 T Y:-5 T4 Y:5 T#Y:1
(a) | % [0.973 0.9914 1.0106 1.0003
i | 1.3172 -0.3173 0.4080 0.1052
T |10.56 10.46 -8.71 0.58
-5.96 -5.24 5.13 1.62
(b) | %= |0.9782 0.9925 1.0096 1.0018
& | 1.1902 -0.5545 0.2882 0.0110
T |9.88 8.80 -7.07 -2.40
-8.58 -5.98 4.56 -1.51
(c) | &% |0.9687 0.9925 1.0116 1.0002
& | 1.1556 -0.3090 0.2659 0.0383
T4 1 16.98 9.52 -8.87 1.77
-6.86 -4.40 4.33 0.89
(d) | % |0.984 0.9935 1.0097 0.9998
ik | 1.2399 -0.3673 0.3698 0.0697
T4 |10.56 8.57 -8.55 1.08
-5.34 -8.64 5.44 2.40

% 3.3 HABERES 2(TH H = pixel)
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i
okt S | H777:0.978 | #57%:0.992 | Hg3c:1.01 | &57%:1.0005
edg:1.29 | vedg:-0.287 | *=#g:0. 356 | *&4&:0. 05 TioFL
T# X T4 X:10 T#X:-8 | T#HX:1
FA THY: 6 | THY:-D THY:0 T#HY:1
(a) | &= | 0.005 0. 0006 0. 0006 0.0002 0.0016
i | 0.0272 0. 0303 0. 052 0. 0552 0. 0411
T# 13.56 0.46 0.71 0.42 1.28
0.04 0.24 0.13 0.62 0.25
(b) | H*= | 0.0002 0..0005 0..0004 0.0013 0. 0006
xgE | 0.0998 0.26775 0. 0678 0.06 0. 1237
T# 12.88 1.2 0.93 3.40 2.1
2.58 0.98 0. 44 2.51 1.62
(c) | H*= | 0.0093 0.0005 0.0016 0.0003 0. 0029
g | 0.1344 0. 022 0. 0901 0.0117 0.06
T#H19.98 0.48 0.87 0.77 3. 025
0.86 0.6 0.67 0.11 0. 56
(d) | &= | 0.006 0.0015 0.0003 0. 0007 0. 0021
i | 0.0501 0. 0803 0.0138 0.0197 0. 0409
L& 13.56 1.43 0.55 0.08 1.405
0. 66 3. 64 0.44 1.40 1.535

43,4 $mE L 2(T # 8 o pixel)
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