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Research on Positioning Algorithm of LED Chips Based on

Sub-pixel Edge Detection
LI Delong?, GONG Shihua!, Wang ZiYue?

(1. 2: School of Mechanical Science and Engineering, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract: The position of LED chips directly determines the accuracy of detection machines. To improve the
accuracy of the chip positioning, and to minimize the effect of template matching, the sub-pixel positioning
algorithm which is based on edge fitting was put forward. Firstly, the algorithm uses the gamma transform to
enhance the contrast between the chip and the background area. Then, it uses Blob algorithm to get the chip area of
interest. Next, Canny edge detection is used to abstract chip’s framework. Finally, it fits edge to locate chip
position. This algorithm does not need artificial training to match template, so it improves the location precision of
image edge detection. Through actual measurement and test, results show that the image repeatability positioning
precision error is less than 0.1pixel.Thisalgorithm meets the need of the high-precision positioning.
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Fig.5uneven illumination images
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Fig.6After removing theuneven illumination images
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Fig.8After using Otsu image segmentation algorithm
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Fig.10Flow diagram of sub-pixel precision positioning
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Fig.11(a)Single LED magnified image
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Fig.11(b) Edge region of the chip
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Fig.11Extract edge region of the chip
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Fig.14(a)Before fitting straight lines

w14,

Kl 14(b) HEMEE
Fig.14(b)Afterfitting straight lines

K 14 (c) g
Fig.14(c) Test results
B 14 xR 1 A G0 T B &
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Fig.15 Fitting straight lines for the edge of chip 2
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Fig.18(a) Chip 1
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Fig.18 Enlarged image after using the template

matching methods
i 17, B 18 WA, SR STk LRI
VLRI 7%, FH BUbs ik X e A7 22 N AR
R ZE 18 T HC TS 45 B (A —
SEFRETHE, AR
A SCHR TR AR e 13X — 1), $R

EMER IR AU X

3 LW IF

SEES RN E X% HAE R 2. 6
GHz, WAEA 4G, WAFN 16, HIEAH A
MBS AR Halcon 12. 0, PMAC iz
iR

3.1 B WE &R E WK
N T RIS SRR RS T, 3T RN,
FFRIEF —ALE PSR HAT 2 n i, 18
FS A (x, y) FIbRHEZE, T R AF AR S
FOGRR BB, AT 2 BIR = —LeAp
1, ARSCAEAFIR ZIREE 10 TR G HEAT
m, d LT R, i BRI 25
O, R 1, 2 A 10 B8 7 AL RS
B, MELRW IR CGRACN pixel)

AR E ALK L o
Fz1 MAESHBIEER (x 2F5R)
Tab.1  The results of testing repeatability(x coordinate)

fig | 19 | 2% 35 4% 5% 65 75 85 9% 10 5

WKEC | iy i i Iiyas SH SH SH iy iy
1 46.612 | 50.601 | 140.587 | 144.514 | 233.514 | 237.833 | 329.033 | 421.613 | 425.103 | 429.883
2 46.697 | 50.726 | 140.684 | 144.623 | 233.640 | 237.942 | 329.157 | 421.700 | 425.208 | 429.996
3 46.687 | 50.717 | 140.676 | 144.621 | 233.619 | 237.934 | 329.144 | 421.689 | 425.214 | 429.986
4 46.755 | 50.786 | 140.759 | 144.712 | 233.698 | 238.013 | 329.235 | 421.768 | 425.285 | 430.078
5 46.692 | 50.729 | 140.700 | 144.640 | 233.643 | 237.950 | 329.159 | 421.712 | 425.234 | 430.018
6 46.725 | 50.739 | 140.724 | 144.677 | 233.673 | 237.975 | 329.201 | 421.742 | 425.260 | 430.048
7 46.725 | 50.758 | 140.715 | 144.683 | 233.675 | 237.975 | 329.207 | 421.739 | 425.261 | 430.035
8 46.748 | 50.789 | 140.765 | 144.703 | 233.699 | 238.003 | 329.233 | 421.768 | 425.280 | 430.075
9 46.811 | 50.854 | 140.827 | 144.764 | 233.768 | 238.058 | 329.290 | 421.822 | 425.331 | 430.137
10 46.898 | 50.928 | 140.907 | 144.843 | 233.847 | 238.161 | 329.387 | 421.932 | 425.445 | 430.229
c 0.077 0.087 0.088 0.089 0.089 0.086 0.094 0.085 0.088 0.093
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Tab.2  The results of testing repeatability(y coordinate)

il 15 25 35 45 55 65 I 85 95 10 5

e S iy Y Sh S iy Y Y SH S
1 231.049 | 466.457 | 119.604 | 352.452 | 117.498 | 350.937 | 229.029 | 110.871 | 343.681 | 575.588
2 231.140 | 466.553 | 119.682 | 352.547 | 117.521 | 351.015 | 229.112 | 110.973 | 343.729 | 575.681
3 231.167 | 466.591 | 119.719 | 352.537 | 117.573 | 351.064 | 229.157 | 111.010 | 343.787 | 575.718
4 231.140 | 466.567 | 119.677 | 352.539 | 117.539 | 351.034 | 229.123 | 110.976 | 343.743 | 575.671
5 231.155 | 466.584 | 119.697 | 352.539 | 117.556 | 351.057 | 229.139 | 111.000 | 343.803 | 575.717
6 231.148 | 466.571 | 119.734 | 352.548 | 117.542 | 351.029 | 229.126 | 110.982 | 343.771 | 575.692
7 231.187 | 466.596 | 119.724 | 352.562 | 117.572 | 351.070 | 229.148 | 111.009 | 343.840 | 575.726
8 231.133 | 466.575 | 119.682 | 352.536 | 117.542 | 351.052 | 229.117 | 110.981 | 343.751 | 575.693
9 231.163 | 466.601 | 119.699 | 352.558 | 117.562 | 351.070 | 229.136 | 110.993 | 343.784 | 575.708
10 231.099 | 466.536 | 119.615 | 352.472 | 117.455 | 350.973 | 229.037 | 110.895 | 343.699 | 575.594
c 0.039 0.042 0.043 0.037 0.037 0.044 0.044 0.047 0.048 0.049
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Tab.3  Detect five randomly selected image
=T 2 Btk 3 Eilh 4 B 5 E
XABKR | Y AARR | X ABAR Y A bR XARR | Y ARKR | XARKR | Y AR4R X A AR Y AR AR
42.774 | 76.708 | 236.254 | 187.948 | 326.361 | 69.741 | 36.012 | 213.019 | 130.386 | 207.322
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Tab.4 Time consuming test

1R 52 BlE R %4 8HE %5 RIAE
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81.74 25 85. 40 24 83.62 25 82. 86 25 85. 31 24
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