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Deformation sensing and incremental shape
reconstruction for intelligent colonoscope

QIAN Ji2wu, ZHENG Qing2hua, ZHANG Lun2wei, SHEN Lin2yong, Zhang Y &nan
(' School of Mechatronis Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract: This paper analyzes a shape detecting system for colonoscope, especially gives the detecting prin2
ciple of a curvature sensor, the design of an inserting device and its control system. Two Fiber Bragg Grat2
ings ( FBGs) with central wavelength of 1 539. 234 nm and 1 538. 882 nm are mounted on a cylindrical slim
string, which compose a detecting sensor with a diameter of 3 mm. T he string sensor moves step by step a2
long the biopsy channel by the inserting device, the average velocity of which is 30 mm/ sec. In the inser2
tion process, the data of the Bragg wavelength change on the sensor is picked up every 50 mm of insertion
and memorized at equidistance points, on which the space curvature information is calculated. At last, the
shape of the colonoscope is reconstructed by the use of the space curve fitting method, which is based on
curvature information of discrete points. The experiment results verify the proposed shape reconstruction
method is effective and efficient. Experiment with a circular model shows that the far end positioning error
is 0. 5mm, 0.8 mm and - 3.4 mm for x, y, and z directions, respectively, while inserting 1 000 mm
sensing string. T he display of the colonoscope shape inside human body will greatly increase the inspection

safety during colonoscopy operation.

:2004203220; £ 200420809.
(No. 50075050) 863 (No. 200 1AA422180)
(No. 021111115)



519

5
Key words: colonoscope; Fiber Bragg Grating; pushing device; shape reconstruction

1 3 7
90% )
10% ™
.2 R
/ WO / WO ,
1 [3]
[&7]
( )
[89]
1
Fig.1 Picture of twisting endoscope ’
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Fig. 8 Schematic diagram of pushing device

1,2 ;

10
Fig. 10 Picture of pushing device

S (1)
. (2) .(3) . (4) .(5)
10 ,
10



5 . 523

10 s
130 mm/ s,
25 N, 50 mm
5 ERARMARAGBEK
12
Fig. 12 Reoconstructed shape in plan of endoscope
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