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A Tactile Sensation Feedback Method for Virtual Objects

Based on Virtual Directional Force and Synchronized Visual Effects

Izumi IKEDAY®)  AkiruMmi INOUE! TonRrRU HosHI!

Abstract: Aerial display is the hottest field in next generation display technologies for the basis of interac-
tive contents. However, fog screens, an example of the aerial display, have no rigid body. We can’t confirm
whether the touch operation on the fog screen is succeeded or not. In this paper, we propose a tactile sen-
sation feedback method from virtual objects on a fog screen. In this method, a user puts a vibration device
that consists of four actuators on his/her wrist, and then touches on the fog screen with the hand. When
the user’s hand comes into contact with the displayed object, the system controls the vibration device and
induces a virtual directional force. This virtual force is augmented by an visual effect that is displayed on the
fog screen at the same time as the vibration. We confirmed that the prototype could not induce directional
force so much, whereas the combination of virtual force and visual effect feedback could improve the tactile
sensation on virtual objects on a fog screen.
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Fig. 1 Overview of the proposed method.

oboooboooboobooboobooboboooo
gobooooooooooooobooooooa

22 000000
gboooooboobooooboobobooooogon
gbobobooooooobooobobon
gboooboobobooooobobobooooogon
000000 Traxion(3)| 0000000 O Traxion 00O
gbobooooobooboboboooooboboobooo
gboboooooboobobooooooboboobooo
gbobooooobooboboboooobooboboobooo
gobobooboooo
Lecuyer OO0 0O OOOOOOOCODOOCODOOODOCOO
0000 00O Pseudo-Haptic Feedback[4] 00O OO0
O0Pseudo-Haptic O OO OOOOOOOOOODOOOO
gboboooobobobooooooboboobooo
goooboobobobooooooobbbooooooooboo
gboboooooboobobobooooooboooboobooo
gbobooooboobobobooooobooboobooo
gboboboboooooooboobobo
gboooooboboooooobooboboboooooon
gbobooooobooboboboooobobobooo
gbobobooooooboobobobooooo

3. DbObooobbooobboooobon
gboogooobogo

coobooooobooOooooOooOooboOoooooa
uoboooooboooooboooooooooboOooo
uoboooooboooooboocooooooobooooo
uoboooooooocoobooooooooobooOooo
gooooooooooooOooocboOoooooooooboon
ooboooooooocooboooooooooboooo
oobooocooooocoboobooooooooobooooo
oobooooooa



gogoooooood
IPSJ SIG Technical Report

FWO:CCH oM |CC :@*@ CG X @’
A

BFWOHEEt > Y #h EOEE|

«

h
C
RBEE Y YE c| y7x72%

»
»

SISt > X

3

B Y Z#h

02 0o00ooooooo

Fig. 2 Two coordinate axes in the proposed method.
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Fig. 3 The mechanism of virtual force sensation.
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Fig. 4 An example of visial effects.
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Fig. 5 Appearance of the fog screen.

4. OO

4.1 0000

0500000000000000000D000000
O0000000oooooooooooooooooon
Leap Motion 000000000000 O0OODOOOOO
000 Haptuator 000D OO0O0OOOO Arduino Uno O
O00D000oo0oooDoooooooooooo pC
0000000 OdLeap Motion 00 00O LeapSDK 2.2.0
ooooo

4.2 O0OO0O0O0OO0OO

00000000 Arduino UnoOOOOOODOOOO
O00000oooONTTOOODOO bhjooooolo:l
tbobooooobodobooooooobooooooooboooa
Haptuator 000 000000000000DO0O 90Hz0O
cooooooood

uobooooooOoooobooobooOobocooooooo
coooboooooocoobooooooOoocOoobooooo
cooooOooooooob 000 yO0O0O0COO00
cooooooo ebOOOCOOOOOOOOOOOOO
0000000000 6(e)00000000DOOOO
coooboooooooobooooooboooobooooo
cooooooooocooobooooooOobocoobooooo
000000000 6b)D00000OO0O0OOOOOO

© 2015 Information Processing Society of Japan

l—

a)

[ZA720U—>

5)
L

(>
ﬂ
feal

(b)
A D

[ZAo250—> @
) g
<=

| s
| |RES

i <=

06 OOO0OOOOOOOOOOOOOOO

Fig. 6 Directions of the virtual force induced by collision of an
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virtual object.
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Fig. 7 Behavior of the application.
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Fig. 8 The ratio of questions answered correctly for each sub-

jects.
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Table 1 Result of questionnaire 1
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Fig. 9 An application of the proposed method: rhythm action

games.
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