% 45 %% 8 Tk AR 2016 4 8 A
Vol.45 No.8 Infrared and Laser Engineering Aug. 2016

ETHSEGTREMNFILEHERA
R RRAR X m E ) B A, T
CAREILEKRY A TREAHILFER, LA A RE 150001)

o OE. A SEIAERT AR P T IR 6 ik RS, A R T R AT T A R 2R A SO TY Ae
MABER AT F B PR oA AAE, 37 8 T ok B4 T B ey T IL2sHE 7 0k, @3 mHd
W ERE T, EAMG PR O, 4 =4 5 F R IR AT 4 2038 w53 4 R = 4 AR, AR
TR AE 0 Ak 55 K F A4 A BAR ARG T4 X &, Bl i3 BRI Be H ok x4 A B AT IE B, AR B T 3LAR
AAR BRI O AT R K R A LB, R A RIRISIE T i R0 AT AR 2K,

XK. TaaE; &R, Hiea; FTILESHE; B RER

hES LS, TN247 XHFRER: A DOI; 10.3788/IRLA201645.0824005

Technology of sub-aperture stitching based on mapping

image matching

Lu Binghui, Chen Fengdong, Liu Bingguo, Liu Guodong, Qi Ziwen
(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to stitch the sub-aperture data rapidly and precisely in microsphere profile inspection,
the model of microsphere surface measurement was given, which was based on point diffraction
interference. After analyzing the distribution of interference field lateral resolution in detail, a method of
sub-aperture stitching based on mapping image matching was proposed. After equal-scale transformation
of profile data, the homogenization of lateral resolution was achieved. The dimension of 3D point clouds
data was reduced to a mapped 2D image for transforming the sub-aperture rotation-ship of the profile
data to a translation relation on the CCD coordinate system. And the corresponding transformation offset
between sub-apertures could be obtained by the feature points matching in ways of image matching
algorithm, so the sub-aperture stitching could be realized. Finally, the feasibility and effectiveness of the
proposed mapping image matching method for sub-aperture stitching was proved by the simulation
experiment.
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Fig.1 Basic measuring principle
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Fig.3 Pixel lateral resolution of the interference field
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Fig.4 Data of sub-apertures
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Fig.5 Extracted image feature points
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Fig.6 Results with mismatching points removed
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Tab.1 Relationship of matching points coordinates
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Fig.7 Mapping image after stitching
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Fig.8 Profile data after stitching
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