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Development of a variable stiffeness joystick device operated by tongue

Kajikawa, Shinya
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We developed a tongue-operated joystick device with adjustable reaction force. In
this device, the tip of joystick is supported by a elastic element which decides the reaction force
agai?st tongue operation. The reaction force is controlled by adjusting the length of the elastic element
easily.

We confirmed three levels of the reaction forces werer perceived by human operator. Furthermore, we
executed an experiment of control a mobile robot using the proposed joystick device. In this experiment,
human operators were notified the existance of an obstacle thorugh the change in reaction force against
their tongue operation and succeeded to avoid its collision .




®
€Y

ON-OFF

€Y)

@



RITE[IN/mm]

T -
‘ ﬁ

| o ady

BWHORYE

BRAFE

15 a | o 1 5
S = —ii#Hn
10 m ‘ —EEHA
- 5 l"l
i r
T
= 0 r e (sec)
g : 1 20 0 40
-10
1 #x

14
12 ~ Al E
1.0
0.8
0.6
04
0.2
0.0
0 10 20 30 20 50
AHMRImm]
5
@
5mm, 20mm, 30mm
15
18 HiET
10 ? H | o
? 5
- PR UIUIUSUNIE IS SRS S ¢
E g O 75 15 205 3D 075 4B 515 -1‘- 615 T ELS %0 G
10 I“ |
e RE S = ——
is el Wk
. &5 | ' v
= T =] Ih-i |
i’Es I 1 Wi
g 5 ':'..I:'r.r\u » "'.I | k.
. BE o
¥ omw evinti
pdC i - - |l '
-g _f L "r'l'l'_-rm.-'J II I,l. Y — 'y
g :. :J.E BT 30 &y 4} o] bt
1] | I J
= k. x =¥

®

Shinya Kajikawa, Aruto Suzuki, Compact
Variable Stiffness Joint with Force
Sensing Ability-Application to Classify
Contact Surfaces, Journal of Automation
and Control Engineering, vol.3,no.3,
2015, 215-225

DOI: 10.12720/joace.3.3.215-221

2016 2016.6



Shinya Kajikawa, Kyohei Takahashi,
Akihide Mihara, A joystick interface for
tongue operation with adjustable
reaction force feedback, Proceedings of
IEEE/RSJ International Conference on
Intelligent  Systems  and Robots
(IR0S2015), 51-56, 2015.10,

Conference Center Hamburg, Hamburg
(Germany)

2015 2015.5

Shinya Kajikawa, Alois Knoll, Analysis
and Modeling of Hand-Ball Contact Force
during Tossing Motion, Proceedings of
International Conference on Systenms,
Man and Cybernetics (SMC2014), 51-56
, 2014.10, Paradise Resort & Spa, San
Diego

Shinya Kajikawa, Aruto Suzuki, Compact
Variable Stiffness Joint with Force
Sensing Ability-Application to Classify
Contact Surfaces, Proc. of Int. Conf. on
Control, Robotics, and Cybernetics
(ICCRC2014), RC0O004, 2014.8,

Singapore

2014 2014.5

http://ww.mech.tohoku-gakuin.ac. jp/kaj
i-lab/

o
KAJIKAWA shinya

80290691



