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FBG Fiber Bragg Grating

We aimed to create a robotic hand system capable of handlin? and
manipulating objects with unknown surface characteristics. To achieve this, we developed a method
for recognizing unknown surface states and then cleaning these surfaces to achieve a state conducive
to effective grasping and manipulation through contact area cleaning and friction control. We
incorporated Fiber Bragg Grating (FBG) sensors into the contact surfaces of soft robotic fingers to
estimate the condition of these surfaces based on the strain readings. Additionally, we developed a
robotic hand system capable of cleaning surface contaminants such as oils with the injection of

liquids like ethanol. Based on these systems, we developed a system that can clean surface dirt
while estimating the frictional state of the surface.



2)

)
2)
H 1 2

FBG

FBG

FBG Fiber Bragg Grating

stick-slip

1)

FBG

FBG

28



| i

M:'%T
E%\Hz —

I i e CEEEEE L RS
" i Rk A e 4
(SR & =) SR T B B %

FDR Flow-Direction Reversal

FDR

FDR

P |
pd

JovIo—

25w IJS—hB

MRS : 2.5 L/min

BRER =it 2 i



FDR



3 3 0 0

Nojiri Seita Nishimura Toshihiro Tadakuma Kenjiro Watanabe Tetsuyou 8

Flexible and Slim Device Switching Air Blowing and Suction by a Single Airflow Control 2023

IEEE Robotics and Automation Letters 2637 2644
DOl

10.1109/LRA.2023.3254465

Nishimura Toshihiro Shimizu Kensuke Nojiri Seita Tadakuma Kenjiro Suzuki Yosuke Tsuji 7

Tokuo Watanabe Tetsuyou

Soft Robotic Hand With Finger-Bending/Friction-Reduction Switching Mechanism Through 1-Degree- 2022

of-Freedom Flow Control

IEEE Robotics and Automation Letters 5695 5702
DOl

10.1109/LRA.2022.3157964

Suzuki Yoshiyuki Yamaguchi Akihiko Nojiri Seita Watanabe Tetsuyou Hashimoto Koichi -

Vibration Control for Pivoting by Robot Hand Equipped with CAVS and FingerVision 2021

Proceedings of the IEEE International Conference on Robotic Computing (IRC)

DOl
10.1109/1RC52146.2021.00010

21 0 0

2023




2022

2022
2022
2022
2022
2022
40 RSJ2022

2022




3D

2021
2021
CAVS FingerVision

2021
2021

2021
2021

2021




CAVS+FingerVision

2021

FBG

Stick Slip

22

2021

22

2021

22

2021




27

2022

2023
2023

2023
2023

2023




FBG

24 (512023)

2023

Tianyi Wang

2023

Tianyi Wang, Toshihiro Nishimura, Kenjiro Tadakuma, Kensuke Harada, Tetsuyou Watanabe

"Will you Warm me?" A Stereolithography-based 3D Printed Half Ring Type Soft Wearable Finger Warm System

2023

2024




2021-202904

2021

2021-202900

2021

(Nishimura TOshihiro)

(60913720)

(13301)




