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ABSTRACT
This essay is based on the structure of image vision to develop the auto inspection technique of LD’ s defects. The LD’ s images
are firstly captured by a CCD system. Then, we develop image processing technigques to detect the defects of LD’ s object lens. The
developed image-processing techniques are based on the spatial domain and the frequency domain. On the spatial domain, the
color-space transformation techniques are used to obtain distinct images. And the image preprocesses are used to filter noises and
obtain the outlines of LD’ s object lens. We then employee a circle to fit the object lens by the least square method. Finally, the
defects of LD’ s object lens are inspected throught two-valued and morphology techniques. On the frequency domain, the Haar
wavelets are used to obtain features of object lens in different space scales. According to those features, we inspect the defects,
including the small flaws and blots. Finally, experiments perfomed on a practical system demonstrate the effectiveness of the
proposed methods.

Keywords : Least diode ; Defect inspection ; Image processes ; Machine vision

Table of Contents
OO00D0 e, VODODODO e VOO e, viO
O e VIEO OO e XOODO e xiildodo o
O e 1110000 e 1120000 ciiiiecieeeeeeeneens 213000
O e 00 4150000 e 6000 000OOooog
O0000000 8210000 wieiceererrerieseeneeseeeas 8220000000 v, 1423000000
R 16240000 e 17250000 e Voodoooooooo
oooooooad... 2331000000 iiiiiriereceevieaen, 253200000 i, 27321000
O e 273220000 e 293230000 i, 30330000
SR 3133100000 e 323320tud 0000 i, 343400000
S 735000 i, 4335100 0erosiond .....ccoveeveveeveienennn. 44 3.5.2 0 O O dilation
[ 453530 00000000 e, 46360000000 e, 47000 0000
I O 494100000 e, 44200000000 e, 504.30
O O 0 O Wavelet TransformO ................ 524.3. 1 Haar0 O O O cvvvvveveeccecee e 5243 2Haar0 0 00O coovevvevvieveecieen,
55440000000 e 57000 00000 e 50000 OO i, 71
OOO0D0 e 72
REFERENCES

[1]A. V. Andrianov, I. Harrison, M. Dorin, R. B. Kerr, J. Noto, and E. C. Larkins, “ A spectroscopically resolved photo- and electroluminescence
microscopy technique for the study of high-power and high-Brightness laser diodes,” [EEE Trans. on instrumentation and measurement, Vol.54,
No.3, pp. 1079-1088, 2005.0]

[2]9. W. Tomm, A. Gerhardt, T. Elsaesser, D. Lorenzen, and P. Hennig, “ Simultaneous quantification of strain and defects in high-power diode
laser devices,” Appl. Phys. Lett., Vol. 81, pp. 3269— 3271, 2002.00

[3]J. W. Tomm, A. Gerhardt, R. Muller, V. Malyarchuk, Y. Saint-Marie, P. Galtier, J. Nagle, and J. P. Landesman, “ Spatially resolved
spectroscopic strain measurements on high-power laser diode bars,” J. Appl. Phys., VVol.93, pp. 1354— 1362, 2003.0]

[4]C. Larkins, “ Micro-electroluminescence spectroscopy investigation of mounting-induced strain and defects on high-power GaAs/AlGaAs laser
diodes,” Opt. Quantum Electron., Vol. 35, pp. 1099— 1106, 2003.0

[5]1X. Wu, “ YIQ vector quantization in a new color palette architecture,” IEEE Trans. on instrumentation and measurement, \VVol.5, No.2, pp.
321-329, 1996.0

[6]B. Lien, “ Efficient implementation of binary morphological image processing,” Optical engineering, Vol.33, No.11, 1994.01

[7]1K. Sakurai, A. Onoyama, T. Fujii, K. I. Yamanishi, S. Fujii, and H. Morita, “ Solution of pattern maching inspection problem for grainy metal



layers,” 1EEE Trans. Semiconduct. Manufact. , Vol.15, No.1, pp. 118-126, 2002.00

[8]W. Xlan, Y. Zhang, Z. Tu, and E. L. Hall, “ Automatic visual inspection of the surface appearance defects of bearing roller,” Proceedings
IEEE International Conference on Robotics and Automation, VVol.3, pp. 1490-1494, 1990.00

[9IN. Otsu, “ A threshold selection method from gray level histogram,” [EEE Trans. on Systems, Man, and Cybernetics, SMC-8, pp. 62-66,
1978.0

[10]Rik Van de Walle, Harrison H. Barrett, Kyle J. Myers, “ Reconstruction of mr images from data acquired on a general nonregular grid by
pseudoinverse calculation,” IEEE Trans. on Medical Imaging, Vol.19, No.12, pp. 1160-1167, 2000.0

[11]M. P. Rigney, G. H. Brusewitz, and G.. A. Kranzler, “ Asparagus defect inspection with machine vision,” American society of agricultural
engineers, VVol.35, No6, pp. 1873-1878, 1992.01

[12]A. Haar, “ Theorie der orthogonalen funktionen— systeme,” Mathematische annalen, Vol.69, pp. 331- 371, 1910.00

[13]C. H Chan, and K. H. Pang,” Fabric defect detection by fourier analysis,” 1EEE Trans. on industry applications, VVol.36, No.5, pp.
1267-1276, 2000.0

[14]D. M. Tsai, and C. Y. Hsieh, “ Automated surface inspection for directional textures,” Image and Vision Computing, Vol.18, pp. 49-62,
1999.0

[15]A. Grossmann, and J. Morlet, © Decomposition of hardy function into square integrable wavelets of constant shape,” SIAM J. math. anal.,
Vol.15, No.4, pp. 736-783, 1984.00

[16]S. Mallat, “ A theory for multiresolution signal decomposition: The wavelet representation,” |EEE Transaction on pattern analysis and
machine intelligence, Vol.11, No.11, pp.674-693, Jul. 1989.00

[17]1. Daubechies, “ Orthonomal bases of compactly supported wavelets,” Communications on pure and applied mathematics, VVol.XLlI, pp.
909-996, 1988.00

[18]1. Daubechies, “ The wavelet transform, time frequencyO localization and signal analysis,” 1EEE Transactions on information theory,
Vol.36, No.5, pp. 961-1005, 1990.00

[9IOC000" DO0O00OQ00O0O0OO00O0O0OU0OO00OD” DODUODOODUOOUOODOOOOOOO?200000

[20[0000" OOOD0O0O0OO0O0OOO” DUODUOOOoOOOoO199700

210000 000000000000000” 0000000000000000000020020



