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Research on shape sensing fiber optic sensing
method of bionic flexible antenna

ZHAOQO Li-ming, DONG Ming-li, LI Hong,SUN Guang-kai,ZHU Lian-qing
(Beijing Engineering Research Center of Optoelectronic Information and Instruments,

Beijing Information Science and Technology University, Beijing 100016, China)

Abstract : In order to solve the problem of the shape perception of bionic flexible antenna for intelligent robot , the flex-
ible fiber sensing method was studied. Three-dimensional model of fiber tactile sensor was established,and the curva-
ture formula that flexible antenna detected object shape was derived. The flexible antenna shape sensing system was
set up,and the feasibility of fiber Bragg grating as sensing element was studied through the experiments. The calibra-
tion error of flexible bionic tentacles was analyzed, the relationship of the fiber grating central wavelength drift and
shape curvature was gotten , parameter deviation between the fitting curve and the actual curve was small,, which veri-
fied the feasibility of bionic flexible antenna shape optical fiber sensing technology. The results show that the optical fi-
ber sensing method can realize the shape perception of bionic flexible antennas and has the application prospect in the
field of intelligent robot.
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Fig. 1 Basic design of flexible bionic antenna
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Fig. 2 Principle of space curvature measurement
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Fig. 3 Flexible antenna point coordinate calculation model
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Fig. 5 Optical fiber grating center wavelength drift
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Fig. 6 Wavelength drift — curvature diagram
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