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In-hand manipulation with universal jamming gripper

SHIMIZU, Toshihiko
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Sinogram

In this study, in-hand manipulation with a universal gripper is
investigated to realize super-multiple objects handling, ranging from primitive shapes to tool-like
objects. This research is based on a simple configuration using only powder and a elastomatic
membrane to measure and control the position and orientation of the object by measuring and
controlling the micro-powder®s distribution.

First, we measured the pressure distribution using a mixed powders. We also demonstrated that the
system can achive tactile sensation by using Sinogram to acquire high resolutional pressure
distribution. We also developed a two-layered gripper that focuses on the low permeability of
micro-powders and realized flexible and rigid distribution control by controlling the pressure
distribution, and showed that in-hand manipulation is possible by the simple configuration with
powder and membrane.

In-hand Manipulation Jamming robot hand Granular material soft robotics
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Fig. 3 Methods of Measurement

Table 1 Measuring conditions
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Conditions numerics Unit
Measuring range 0~120 (2]
Water temperature 20 [°€]
Depth 0.2 [m]
Pressing force 45 [N]

Fig. 4 Measure pressure distribution in water
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Fig. 6 Pressure distribution obtained by image reconstruction
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Table 1 Particle Sizes
Granularity Median particle diameter[um]
Large 30 710~500
Medium 80 250~180
Small 320 53~38
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Fig. 3 Materials
Peondition2 & \acuum
A {m Atmosphere
condition | condition
@ Open Open
® Close Open
@ Close Open
@ Close Open
Fig. 4 Experimental conditions
condition1 condition2
Tma [ms]
90
Particle
size
large
small
(|
0 10 20 30 40 50 60 70 80 0 2 4 6 8 10
[kPa]
Fig. 5 Experimental results
3.4 kPa 8.4 kPa




1 2 UG AGILISTA-3200 micro-powders inlet hole  transparent resin fixing hole  air connection port
KEYENCE :
AR-G1L AR-M2
UG 2
filter
4 transparent resin
hollow layer
1 elastomeric membrane layer for micro-powders
UG
4 Fig. 1 Overview of the two-layer distribution structure
® ®e @ positive pressure L ® @ positive pressure
[} pe @ nogative pressure [} @ negative pressure
P © micro-powder i ® © micro-powder
B EEE 8§ s EEEE § TN
2 | ' '
| | 2 Lad
friction force| | -~
2@ Y - hol *
'_".-'_' ey hollow
contact pressure
(a) Grasping an object (b) Apply positive pressure
® ®e ° @ positive pressure ® L ® @ positive pressure
2 b * @ @ negative pressure é ® b @ negative pressure
micro-powder 1CTO-POW
4 1 ®oe0 o P PP o micro-powder
UG
i BEE B i B i HEE B il B
{
|

5]
O \wiv
g |
oo™
ollow expansion hollow
2 c grip point ~

(c) Membrane expansion (d) Object position and posture control completed

Fig. 2 In-hand manipulation with pressure distribution

2 d) DX ITHIRONE - BEAZ I 5 2

3
UG

Fig. 3 Results of Experiment strawberry



AMAR 61
Julien Samuel
2022
430 434
DOl
10.11499/sicejl.61.430
Hara Shunya Shimizu Toshihiko Ozawa Masayoshi Sakai Masahiko Oyama Tadahiro Samuel Amar 35
Julien
Navit(oo)n: Open Source Mobile Robot Project for Nakanoshima Robot Challenge 2023
Journal of Robotics and Mechatronics 1540 1549
DOl
10.20965/jrm.2023.p1540
68
2023
840 847
DOl
10.18914/tribologist.68.12_840
Harada Ryotaro Oyama Tadahiro Fujimoto Kenji Shimizu Toshihiko Ozawa Masayoshi Amar Julien 27
Samuel Sakai Masahiko
Trash Detection Algorithm Suitable for Mobile Robots Using Improved YOLO 2023
Journal of Advanced Computational Intelligence and Intelligent Informatics 622 631

DOl
10.20965/jaciii.2023.p0622




Ryotaro HARADA, Tadahiro OYAMA, Kenji FUJIMOTO, Toshihiko SHIMIZU, Masayoshi OZAWA, Amar JULIEN 3
Samuel, Masahiko SAKAI

Development of an ai-based illegal dumping trash detection system 2022

Artificial Intelligence and Data Science 1-9

DOl
10.11532/jsceiii.3.3_1

29 0 0

Amar Julien Samuel

2022

2022

Amar Julien Samuel,

2022

2022

Amar Julien Samuel

SLAM

2022

2022




Amar Julien Samuel

2022
2022
2022
2022
Amar Julien Samuel
2022
2022

Amar Julien Samuel,

2022

2022




Amar Samuel Julien, Shimizu Toshihiko, Ozawa Masayoshi, Hara Shunya, Hamada Tsubasa, Kagawa Shou, Taga Kota, Ohnishi Ryohei

Robotic Design for Automated Garbage Collection: first prototype

2022

2022
AMAR Julien Samuel
2022
2022
Amar Julien
6
2023in
2023
2023in

2023




Amar Julien Samuel

2023in
2023
Amar Julien Samuel
2023in
2023
, , , , AMAR Julien Samuel,
2023in
2023
, , , , , AMAR Julien Samuel,
2023in

2023




AMAR Julien Samuel

2023in

2023
uvG

2021
2021

CHVIS

2021
2021

2021

2021




2D

LiDAR

Navit(oo)n

2021
2021

2021
2021

2021
2021

2021

2021




2021

2021

2021
2021

2021
2021

2021

2021




2021

2021

2021

2021
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