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Geometric distortions in three-dimensional medical electronic
endoscopic visualization

XIA Zhen-ping'”, ZHANG Bo-wen', WANG Fei*, CHENG Cheng', GU Min-ming'

(1. College of Electronic and Information Engineering ,
Suzhou University of Science and Technology, Suzhou 215009, China;
2. Department of Urology, Suzhou Municipal Hospital , Suzhou 215002, China)

Abstract: The three-dimensional medical electronic endoscope system is widely used for medical diag-
nosis, minimally invasive surgery and medical training. The geometric distortions during the visualiza-
tion of the three-dimensional endoscope will affect the relative size and distance estimation accuracy of
the nidus for the medical staff, and also may be one of the important factors inducing the visual dis-
comfort. Existing researches only focused on the distortions of the two-dimensional image and its cor-

rection. The three-dimensional space geometric distortions during the visualization due to the mis-
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matching of the three-dimensional display system and the characteristics of human eye three-dimen-
sional perception are usually ignored. Based on the analysis of three-dimensional medical electronic en-
doscope image acquisition, display and perception process, the model of three-dimensional medical
electronic endoscope system is established. The ideal three-dimensional endoscope image visualization
is the equally magnified virtual space based on the real-world space in all dimensions, and the matc-
hing of parameters between three-dimensional endoscope image capture and visualization can achieve
this goal, and finally realize the precise visual perception and well visual comfort. The results may
provide some theoretical guidance for more precise and comfortable utilization of the three-dimensional
image capture and visualization in medical domain.

Key words: three-dimensional medical electronic endoscope; visualization; geometric distortions;

visual perception; visual comfort
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Fig.1 A dual optical channel 3D medical electronic

endoscope. (a) 3D camera system; (b) Dual
cameras; (c¢) Rigid endoscope; (d) Dual

lens.
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Fig.2 Clinical application of the 3D endoscope. (a)
Observe through the polarized type 3D
glasses during operation; (b) Intra-operative
images acquired by the 3D endoscope. The
left and right views with disparities displayed

through polarized type 3D display system.
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Fig.3 3D content acquisition, display and perception.

(a) Real world scene acquisition with parallel
camera configuration; (b) Virtual world pres-

enting and visual perception.
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Fig.4 Simulation of 3D endoscopic visualization. (a)
Real world object; (b) Undistorted magnified
visualization; (c~f) Distorted visualizations

compared with ideal one.
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