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Wearable wrist haptic devices for immersive VR environment

Kazuki NAGAI"  Soma TANOUE'!
Katsuhito AKAHANE'! Makoto SATOT!

In recent years, the performance improvement of the HMD has improved the visual immersion degree of VR space.
Thereby, developing a device for operating a game that reflect the body movements into VR space has been activated.
On the other hand, as an element to improve the reality of VR space, sense of touching the virtual object in a virtual
space called a haptic exists. In this study, we develop a wearable wrist haptic devices, it is assumed to be used with
HMD, that achieve the six- degrees-of-freedom interaction accompanied by virtual space and haptic with both hands
and do not limit the position and orientation of the user.
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Figure2 Overview of wearable wrist haptic device
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Figure3 End effector for wrist haptic display
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Figure4 The movable range of the human forearm
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Figure6 Frame dimensions
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Figure5 SPIDAR-W frame general view
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Figure7 6DoF haptic area of SPIDAR-W
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Figure8 Effective haptic presentation area of SPIDAR-W
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Figure6 Motor placement

£1 LFE—FONE
Tablel Position of the motor of the right hand

X E x [cm] y [em] z [em]
0 1.9 36.34 1.9
1 1.9 36.34 -1.9
2 -1.9 36.34 1.9
3 -1.9 36.34 -1.9
4 27 -36.34 28.75
5 =27 -36.34 28.75
6 27 -36.34 -28.75
7 -217 -36.34 -28.75

®2 LEFE—HDONME
Table2 Position of the motor of the left hand

T2 EE x [em] y [eml] z [em]

(08 27 36.34 -1.9
1 27 36.34 1.9
2 -27 36.34 -1.9
3 -27 36.34 1.9
4 1.9 -36.34 -27
5 -1.9 -36.34 -27
6’ 1.9 -36.34 27

7 -1.9 -36.34 27

27 ROEY I+

T R 7 =7 223 B, B3 BHEEO R
EHZONDEIE, 7U—AIlEBINTE—Z D%
ERD. TR T =27 X OROEY T AT 4 SFET
L. BE=HEZ U R T 2 BORODREIIEE 10 O
K2R %. ENTENOE—FX L R T =27 XD4RD
HODOMAAHLEEH 3 IRT.
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Figurel0 Exit of the thread and relations of the installation
of the thread
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Table3 Combination of motor and end effector
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11 SPIDAR-W 45
Figurell A full view of SPIDAR-W
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12 SPIDAR-W Ver.2 425
Figurel2 A full view of SPIDAR-W Ver.2
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Figurel4 A poster used in the niconico-chokaigi
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Figurel5 Demonstration at the niconico-chokaigi
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4. HHYIC 7) UNITY-CHAN OFFICIAL WEBSITE

41 &0 http://unity-chan.com/

8) & BIX : THF, EnbLDF3 ! ) HMD & Xy v U ##E
T VR {8
http://nlab.itmedia.co.jp/nl/articles/1504/25/news053.html
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