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AIST Soft Robotics Lab
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Biomimetics Y Soft robotic hand

Bio-inspiration

Bio-inspired
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Deformable abilities as
dragonfly wing
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A pair of actuators play
as a unit of muscle
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NOVEL DEFORMABLE PROPELLER

Bio-inspiration again N> /_RJn N
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AANIST . DEFORMABLE PROPELLER DESIGN

SCIENCE AND TECHNOLOGY
. 1990

Exploded view Detail view A

A4

% Soft parts are made by silicone rubber and 1 - Rigid hub
nylon fiber

“ Rigid parts are made by rigid plastic (1 and 2)
plays as propeller’s frame.

2 - Rigid wing
Bendable segment (3) works as dragonfly 3 - Bendable segment
wing nodus. 4 - Deformable edge

Deformable edge (4) can partly absorb - Tendons
impact force when collision.

Top view

228

9-inch deformable propeller design 6



— DEFORMABLE CAPABILITY

Deformable propeller can bend, twist and fold



AIST FABRICATION PROCESS

SCIENCE AND TECHNOLOGY
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- &

— Rigidparts | " & -
(1) Design (2) 3D printing The 3D printed propeller easily break
. | due to layer to layer structure
- &
(4) Put frame on mold (3) Gluing rigid parts and tendons

to form propeller frame

R

(6) Releasing (7) Completing

/~_Silicone rubber

(5) Molding
(pouring silicone rubber on mold)

Fabrication process basing on 3D printing technique Injection rigid parts for tougher propeller 8




JAPAN

ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

1990

SELF-RECOVERY CAPABILITY
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MODELING AND
SIMULATION
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VISUALIZATION OF DEFORMATION

Matrix material: DragonSkin 30

Ve|OCi'|'yI 300 rpm Fiber: Nylon 6, Diameter 0.9mm
Number of fibers: 6
Length of Nodus: 12mm

Ep:O'25O Position of Nodus: 23mm
Sig=0.20° '
Dp=0.09°

scalars
0.500
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CONTROLLER, FLIGHT ABILITY
AND COLLISION EXPERIMENT
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AIST FLYING SYSTEM OVERVIEW

. SCIENCE AND TECHNOLOGY
1990

OptiTrack : :
“ — cameras \ﬁ wired signal —_—
wireless signal — = = »
Drone with TOMBO propellers
PX4 Flying
controller . : £ \\\ <-~\Dr0ne

TOMBO
propellers

position

i i Markers
P N Onboard computer*
‘ (running ROS)

&

*TX2 Jetson

PC

-
Q\ OptiTrack /Q IR lmages
cameras Remote

control system 19
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FLYING TEST

Flying test with TOMBO propellers (9-inch)

Average flying speed Fast flying speed

21
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RESULT (Video)

[ Drone recovery after collision]

Without recovery control

23



Al CE TITUTE
SCIENCE AND TECHNOLOGY

RESULT (Video)

[ Drone recovery after collision]

With recovery control
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