Q)]
2019 2022

Bionic Soft Sensor using lonic Liquid/Gel and Multi-modal Learning

Hosoda, Koh

34,700,000

outline of the reaerch achiWe demonstrate that it is possible to measure

channel deformation from resistance and impedance by creating a network structure of ionic liquid or

printed ionic gel flowing in a microchannel in a soft finger. We propose a method to ensure a
stable electrical connection between the liquid/gel and the electrode. We also fabricate a
double-network gel by combining two types of polymeric materials to increase the strength of the
gel. We develop a whisker sensor that measures the interaction with the outside by embedding a
whisker in silicon and measuring the deformation of the channel. We show experimentally that by
utilizing two channels embedded at different depths, it is possible to estimate not only the
pressure caused by external forces but also the area where the pressure is pressing.evements



2012 IEEE
Technical Committee 2018
IEEE Soft Robotics

3
1. pour elastomer to mold 2. unmold elastomer and bond
mold
3. inject conductive materials 4. lead wire connect
Syringe S

Lead wire

R
Conductive
materials

Hara20



Hara20

Hara20 22 22
22 22
3 -
21 &
=
R
2
1,9-Nonanediol
dimethacrylate NDDA
(DMAAM)
22 E=H(
22
20
Ohashi23
20 23
20
2020 6
20

2020 2
Hara20 Yuta Hara, Kazunari Yoshida, Ajit Khosla, Masaru Kawakami, Koh Hosoda, and

Hidemitsu Furukawa, Very Wide Sensing Range and Hysteresis Behaviors of Tactile Sensor
Developed by Embedding Soft lonic Gels in Soft Silicone Elastomers, ECS J. Solid State
Science and Technology 9(6), 061024, 2020.
21
1P1-J11 2021

22
2P1-
007, 6 1-4 , 2022.



22

2P1-008, 6 1-4 , 2022.

22 , , , , , "
", 53 , PC328,

, 2022 9 16 .

Ohashi23  Ohashi, H., Yasuda, T., Kawasetsu, M., Hosoda, K., Soft Tactile Sensors
Having Two Channels with Different Slopes for Contact Position and Pressure Estimation.
IEEE Sensors Letters.https://doi.org/10.1109/LSENS.2023.3268888

23
2023 1




5 5 0 0

Yamada Naoki Ohashi Hirono Umedachi Takuya Shimizu Masahiro Hosoda Koh Shigaki Shunsuke 33

Dynamic Model lIdentification for Insect Electroantennogram with Printed Electrode 2021

Sensors and Materials 4173 4173
DOI

10.18494/SAM.2021.3116

Usui Tatsuya Ishizuka Hiroki Kawasetsu Takumi Hosoda Koh lIkeda Sei Oshiro Osamu 332

Soft capacitive tactile sensor using displacement of air-water interface 2021

Sensors and Actuators A: Physical

113133 113133

DOl
10.1016/j .sna.2021.113133

Hamaguchi Shota Kawasetsu Takumi Horii Takato Ishihara Hisashi Niiyama Ryuma Hosoda Koh 5

Asada Minoru

Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal 2020

IEEE Robotics and Automation Letters 4028 4034
DOl

10.1109/LRA.2020.2985573

Takishima Yuki Yoshida Kazunari Khosla Ajit Kawakami Masaru Furukawa Hidemitsu 10

Fully 3D-Printed Hydrogel Actuator for Jellyfish Soft Robots 2021

ECS Journal of Solid State Science and Technology

037002 037002

DOl
10.1149/2162-8777/abea5f




Hara Yuta Yoshida Kazunari Khosla Ajit Kawakami Masaru Hosoda Koh Furukawa Hidemitsu

Very Wide Sensing Range and Hysteresis Behaviors of Tactile Sensor Developed by Embedding Soft
lonic Gels in Soft Silicone Elastomers

2020

ECS Journal of Solid State Science and Technology

061024 061024

DOl
10.1149/2162-8777/aba913

22 9 9

2021

2021

2021




2021

2020

38

2020

Shoshi Tokuno, Yuichiro Tanaka, Takumi Kawasetsu, Koh Hosoda, Hakaru Tamukoh

Object Recognition Using Flexible Tactile Sensor

Asia Pacific Conference on Robot loT System Development and Platform 2020

2020




Tatsuya Usui, Hiroki Ishizuka, Takumi Kawasetsu, Koh Hosoda, Sei lkeda, Osamu Oshiro

Soft Tactile Sensor Detecting Air-Water Interface

IEEE Sensors Conference

2020

Shota Hamaguchi, Takumi Kawasetsu, Takato Horii, Hisashi Ishihara, Ryuma Niiyama, Koh Hosoda, and Minoru Asada

Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal

IEEE International Conference on Soft Robotics

2020

Yuta Hara, Kazunari Yoshida, Kumkum Ahmed, Ajit Khosla, Masaru Kawakami, and Hidemitsu Furukawa

Development of Touch Sensor Using lon Gel

36th ECS Meeting

2019

Ahmed Kumkum

68

2019




55

2020

2020

Shuhei Ikemoto

Tactile Sensing based on Time Difference of Pressure Wave Arrival for Inflatable Robots

1CRA2020 workshop on Unconventional Sensors in Robotics: Perception for Online Learning Adaptive Behavior and Cognition

2020

Koh Hosoda

Morphological Computation by Human-like Muscular-Skeletal Structure

RoboSoft 2019 Workshop on Morphological Computation Through Physical Adaptation of Soft Robots

2019




Koh Hosoda

Dynamic Locomotion with Compliant Muscular-Skeletal Structure

2019 IEEE International Conference on Soft Robotics (RoboSoft)

2019

Koh Hosoda

Object Categorization by Haptic Exploration

RMS

2019

Koh Hosoda

Soft Body as Source of Ingelligence

Living Machines Conference 2019

2019

Koh Hosoda

Soft Humanoid Robotics

International Symposium on Machine Intelligence for Future Society 2019

2019




2020

2020

2020

2019

208




(Kawasetsu Takumi)

(70868330) (14401)
(Yoshida Kazunari)

(20814221) (11501)
(Furukawa Hidemitsu)

(50282827) (11501)
(Ikemoto Shuhei)

(00588353) (17104)




