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Teaching simulation design of arm bending angle detection system
based on optical fibre sensing technology

WANG Ning, ZHANG Leihong, SONG Danping, ZHENG Qiao, XU Liang, JIN Tao

(School of Optical-Electrical and Computer Engineering, University of Shanghai Science and Technology, Shanghai 200093, China)

Abstract; With the rapid development of fibre optic technology and sensor technology, fibre optic sensing has the characteristics of
high sensitivity, strong anti —interference ability, small size, light weight, low cost, etc., which has a unique advantage in
measuring the bending angle of the arm of injured patients. At the same time, fibre optical sensing technology can also be well
applied in dynamic angle measurement, which helps to solve the problems of large volume, poor measurement accuracy and high
cost of angle measurement equipment in medical rehabilitation. In this paper, based on optical fibre sensing technology, we designed
a teaching simulation system for arm bending angle detection, which uses TracePro optical simulation software to establish optical
fibre bending model, adopts optical fibre bending instead of arm bending, and simulates the change rule of light intensity under
different bending angles of optical fibre, and obtains the change relationship of total luminous flux with the bending angle of optical
fibre.
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Fig. 1 Light propagation path when fibre is bent
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Table 1 Radius of curvature sizes corresponding to fibre bending angles
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Fig. 3 Fibre optic bending model
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Fig. 4 Light simulation
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Fig. 5 Optical illuminance analysis results of fibre outgoing end face
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Table 2 Maximum light intensity and total luminous flux versus fibre bending angle
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Fig. 6 Relation curve of total luminous flux with fibre bending

angle
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