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Three-dimensional surface shape reconstruction of fiber bragg

gratings in a ring arrangement
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Ma’anshan 243000, China)
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Abstract: To improve the accuracy of palm surface reconstruction in flexible robot grasp sensing, we con-
duct a COMSOL simulation to select a ring arrangement comprising of 7 fiber Bragg grating (FBG) flexible
sensors packaged with polydimethylsiloxane (PDMS) on a 436 mmx436 mmXx2 mm polypropylene plate. As-
suming that the center and two corner ends of the plate were subjected to stress, respectively, we collected
sensor data using a fiber grating demodulation instrument during the experiment. The data was continuously
interpolated using cubic spline interpolation. Several planes Y intersected with the fitting ring which created a
three-dimensional surface. We calculated the point function to obtain the point set and achieve a fitting visu-
al display of the spatial surface. When the center of the end of the surface is under stress, the plate experi-
enced a minimum relative error of 0.549% in end displacement, with a maximum relative error of 8.300%,
the minimum absolute error of 0.051 c¢cm, and a maximum absolute error of 1.255 cm. When both corners at
the end of the plate are under stress, for the end displacement of the plate reconstruction, the minimum relat-

ive error is 2.546%, and a maximum relative error is 14.289%, the minimum absolute error is 0.005 cm, and
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the maximum absolute error is 0.729 cm. These experimental results provide a foundation to implement palm

grip sensing in flexible robots.

Key words: curvature interpolation; surface fitting; FBG; ring arrangement; curvature calibration
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ferent load’s weight

FH T 21 A 22 AT, 78 AR R i 55 A S it 0
HE 800 g 11 28k, R S die 2 i 43 01l 45 7€ 150 g,
300 g. 450 g A1 600 g 1 #k B, # fi 5 A4 oK b
IR e /N AT IR 22 2.546%, fie KAHXT 1R 22 4
14.289%, fz/NEXT IR 2E 4 0.005 em, fie K248 XT 1%
24 0.729 cm,

SR ZE FEOR A T (1) B T — W ik
HedR 2577 A — 8 R 22, TESE U T A /s
AR v ) T RGBSR 2 22 B K5 (2) fR SR AR 1 vh
O IR SE I AR Ak, BT 2 A A 35 A AR T
SIIE L

(d) 600 g 800 g
(d) Applying 600 g load on the left and 800 g on the right

P19 1 B — 2 1T R UL
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