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Analysis and Correction of Angioscope Image Distortion

ZHONG Xiang-hong, ZHANG Bao-zheng, LIN Mei-rong, FANG Fang
(Institute of Modern Optics, Nankai University, Tianjin, 300071, China)

Abstract Instead of cumbersome standard calibration chart method , this paper applied ray-tracing method to

analyze the formation of angioscope image distortion, developed a polynomial correction formula, and successfully

realized the correction of angioscope image distortion.
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Table 1 Real image heights and lateral magnifications of
different objective height at the standard working

distances

H/mm 0.2 0.4 0.6 0.8 1.0 1.2
h 0.0310 0.0615 0.0908 0.1186 0.1445 0. 1682
a 0.1551 0.1537 0.1513 0. 1482 0. 1445 0. 1402
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Fig. 1 Lateral magnification versus objective height at

the standard working distance
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Fig. 2 Schematic diagram for image distortion analysis
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Fig. 3 Image with distortion (a) and resulting image

after distortion correction (b)

A GRIN lens image fiber
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Fig. 4 Schematic diagram for imaging at the different

working distances
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Table 2 Ideal lateral magnifications at different

working distances

d/mm 2.0 2.5 3.0 35 4.0 4.5 5.0
B 0.155 0.124 0.103 0.089 0.078 0.069 0.062
dXxXpg 0.31 0.31 0.309 0.308 0.312 0.311 0.31

:J:IE|1:9:_BE(13)EP hlﬂl = h2‘820 MWNTAE m =
1.076,k =—0. 873,

PR e, A vfE AR BE R 5t AY F T ) R 4R A e
ARALIE T 2 (10) , TE R R IR OL TR E A

& % X #

1 H. Haneishi, Y. Yagihashi, Y. Miyake. A new method
for distortion of electronic endoscop images [J]. IEEE
Transaction on Medical Imaging, 1995, 14 (3) ;548 ~
555

2 W. E. Smith, N. Vakil, S. A. Maislin. Correction of
distortion in endoscop images [J]. IEEE Transaction on
Medical Imaging, 1992, 11(1):117~122

3 Cheng Dongqing, Xie Hongbo, Xu Zhi et al.. Study on
correction of distortion in medical electronic endoscope
image [J]. Chinese J. Biomedical Engineering (¥ B A
HIEF T42), 2001, 20(1):89~94 (in Chinese)

4 Yu Daoyin, Tan Hengying. Engineering Optics [ M ].
Beijing: Mechanical Industry Press, 1998. 108 (in
Chinese)

5 Liu Deshen, Yin Yuming, Zhu Songlai et al.. Fiber
Optics [ M]. Beijing: Science Press, 1987. 159 (in
Chinese)

6 Wang Xingang, Song Jianzhong, Gu Haijun. Image
distortion calibration of IR electroviewer [J]. Optics and
Precision Engineering (X5 5 # % £ 42), 2001, 9(1):
39~42 (in Chinese)



