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Segmentation and Features Identification for MEMS Assembly
Images under Microscope

JIANG Ze- min, XU De, TU Zhiguo, TAN Min
( Key Labomtory of Complex System and Intelligence Science , Institute of Automation , Chinese Acade my of Sciences, Beijing 100080, China)

Abstract : The asse mbly of the micro planetary gears under microscope , 400pm in diameter, is introduced briefly . To
segment the outline of the target gear from the terribly degraded source image , images captured under microscope are pro-
jected into lines with different slope angles . However, the profile lacks details and important features for image understand-
ing and object recognition but extre mely decreasing the computing complexity . HSV ( Hue Saturation Value) model and R-
B model are applied to the analysis of the details and important features of the target. Then, based on the result of the
HSV model and R-B model, target image is divided into 12 parts, and one of the gear profile is searched according to its
diameter passing center point, which will offer location to the micro manipulating robot .
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Fig.l  Structure of micro manipulation robot

2 Mg AL B 4y (Image pre processing
and segmentation)
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Fig.2 Gray photo of micro gear captured under microscope
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Fig.3  Histograms of gray image
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Fig .4 Binary image
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Fig.5 Results of Fig.4 projected into 4 lines with different slope angles
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Fig .6  Target areca segmented from source image
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Fig.7 Triangle of HSV model
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Fig .8 Combination of HSV model and R-B model
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Fig .9  Final profile

3 N F B R AL A FE N (Identification of
gear feature points)
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Fig .10 Searching gear profile
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Fig .11 Radius curve of the gear profile

4 4518 (Conclusion)
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