[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information

oo@a) OO0000000000D0O0DOO0DOO0DOO0ooOoooooooooon
OO00000—0100000000000DO00DO0000ooOooood
O00—

Title(English) Study on Casting by Using Compact and Low-Power Manipulator
Based on the Principle of Fly-Fishing - 1st Report: Modeling of Line with
Consideration of Releasing from Rod -

oo@a) OO000,000,0000,0000,0000

Authors(English) Ryousuke Hakamata, Mitsuru Endo, Yusuke Sugahara, Hiroyuki Ishi,
Yukio Takeda

oo@a) OO000000b00bOOobOOooooooooooz2100000,

Citation(English) v

000 /Pub. date 2021, 6

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

2P3-H15

75474V DOREBEGBALAZNMBERAYTZE2L —9ICL BRBOMHE
—HB1R: Oy KLYV EBLEEZERBLESA VYDETYY VI —

Study on Casting by Using Compact and Low-Power Manipulator

Based on the Principle of Fly-Fishing
- 1st Report: Modeling of Line with Consideration of Releasing from Rod -
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Yusuke SUGAHARA, Tokyo Institute of Technology
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Yukio TAKEDA, Tokyo Institute of Technology

This study focuses on fly-fishing to realize casting with less reaction force by a compact and low-
power manipulator. In this paper, a modeling method of a line released from a rod is proposed to realize
fly-fishing by such a manipulator. First, the line is modeled as a serial chain composed of multiple links
where a single link’s length changes according to the line’s release speed. Here, inspired by the bisection
method, when the link exceeds twice the length of the others, the link is considered as divided into
two links to improve the analysis accuracy. In addition, a computational method to take into account
the aerodynamic force applying on the line is proposed. Finally, the validity of the proposed model is
confirmed by evaluating the error of the simulation results based on the result of a pendulum experiment
of a line released from a fixed point at a constant release speed.
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Fig.1 Motion of fly-fishing
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Fig.2 Rod and line as a serial chain composed of multiple
links

Fig.3 Joint between links
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Fig.4 Line as a serial chain composed of multiple links

Fig.5 Division of nth link
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Fig.6 Aerodynamic force applying on cylindrical link
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Fig.7 State of experimental equipment before the start of an
experiment

Fig.8 State of experimental equipment after the start of an
experiment

Table 1 The values of the parameters
Parameter | Value

Mass of links ms 1.01 x 10~ % kg
Rotational spring constant ki 2.00 x 10~% N-m/rad
Rotational damping coefficient ¢ 5.0 x 10~% N-m-s/rad
Length of links l; 0.075 m
Moment of inertia I; =L [4.73 x 10~8 kgm?
n

Initial total length of line Z l; 0.4 m

i=1
Diameter of line d 0.235x10~3 m
Release speed of line In 0.130 m/s
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[ ] : Experimental data

Simulation using Model A
Simulation using Model B
Simulation using Model C
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Fig.9 Comparison of the trajectories of the tip of the line

Table 2 RMSE of each simulation result

RMSE(z)[m] | RMSE(y)[m]
Model A 0.0238 0.0303
Model B 0.0892 0.0594
Model C 0.0453 0.0624
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