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New Micro Object Reconstruction Method Based on Digital Stereo Microscope

LIU Yi', YU Mei'", CUI Li', WANG Yi-gang'?, FAN Sheng-li'*
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2. Department of Information, Ningbo Institute of Technology, Zhejiang University, Ningbo 315010, China )

Abstract: Due to the difficult and cumbersome camera parameter calibration process in stereo microscopic
image reconstruction and the vertical displacement in camera’s imaging of the same object caused by small
deviation of actual stereo microscope’s parallel optic path, a new three-dimensional reconstruction method for
stereo microscopic image is proposed in this paper, where epipolar rectification is used by regarding microscope
binocular system as a whole. The proposed method uses three-dimensional reconstruction model to recover
three-dimensional coordinates of test object with considering the characteristics of parallel binocular imaging
principle. To obtain rectified stereo images and calibrate two three-dimension reconstruction parameters,
Quasi-Euclidean epipolar rectification algorithm is utilized into original stereo image. Then, disparity map is
obtained by using non-local cost aggregation matching algorithm on rectified stereo image. Finally, according to
three-dimensional imaging geometry technique, the coordinates of three-dimension reconstruction are recovered.
Experimental results show that for the proposed method, its measurement error in the directions X and Y is about
3% and while one in the direction Z is 3.2%-9.1%, which indicates that the proposed method can be used to
measure three-dimensional size of micro object within tolerance error.

Key words: stereo microscope; parallel binocular system; three-dimensional reconstruction; parameter calibration



