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Shape reconstruction based on the FBG flexible sensor

Wang Yan',Jin Ping',Zhao Hui’,Ge Ziyang',Jiang Chao'

(1. School of Electrical and Information Engineering, Anhui University of Technology ,Ma'anshan 243000,
China; 2. Shandong Huaning Mining Group Co. , Lid ,Shandong 271400, China)

Abstract: This article detects the shape of objects based on the flexible fibre optic grating ( FBG) sensors encapsulated in PDMS
material. The influence of the number and layout of sensors on the reconstruction accuracy of objects of different shapes is discussed.
The accuracy of the algorithm is evaluated by using COMSOL simulation software. Four FBG flexible sensors are designed and calibrated
for curvature. The sensors are distributed on the aluminium plate. The minimum relative errors for the equally distributed 3 and 4 FBG
flexible sensor reconfiguration are —6. 12% and 0. 48% , respectively. Experimental results show that the reconstruction is better when 4
sensors are utilized. Therefore, by selecting 4 sensors in 7 different sets of dispositions, the layout has small relative error under the
condition of 4 different weights. The specific is that the interval values of one end of the aluminium alloy plate are 260, 100 and
90 mm, respectively. For the other end, the interval values are 150, 150 and 150 mm, respectively. The effect of reconstruction is well
and all have the smallest relative errors in the seventh group of 6.22% , —1.01% , —2.52% , and -3.22% , respectively. The designed
FBG flexible sensor provides the basis for applications in the field of soft robot shape reconstruction.

Keywords : PDMS; FBG flexible sensors; COMSOL simulation; curvature calibration
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Fig. 1 Bending status of the sensor
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Fig.2 Schematic of shape reconstruction
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Fig.3 Geometric model and force deformation diagram

of the aluminium alloy plate in COMSOL
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Fig. 6 Central wavelength shift of the four FBGs at

different curvatures
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Fig. 10 Reconstruction of cross-sectional shape and relative
error in applying different weights to the end of the

aluminium alloy plate using three FBGs
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Fig. 11  Reconfiguration of cross-sectional shape and relative
errors in applying different weights to the end of the

aluminium alloy plate using four FBGs
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Fig. 13 Reconstructed cross section of the same weight

with different distribution
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