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Presentation of Feeling when Pierced

Using Apparent Movement Passing through the Body

3542

JuNJ1 WATANABE, 12 Yasusni Fukuzawa, 3
Hirovukt KajimoTo™ and HIDEYUKI ANDOT?2

Vibration displays have been developed in the field of game entertainment.
Haptic feedbacks in games are presented mainly to the hands with the con-
trol pad. However, though the game characters have a wide range of haptic
experience in the virtual world, the feedbacks consist of simple shocks or vi-
bration patterns. Here, we propose a novel vibro-tactile interface, which can
present haptic sensation of movement passing through the body. The interface
is composed of two vibration motors, attached on the front and back of the
body. When they are sequentially vibrated, the user can perceive an internal
movement as if he/she is pierced with a sharp object. In this paper, we describe
psychophysical experiments performed to determine the design principle of the
interface.
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Fig.1 (A) Arrangement of interface. (B) Temporal parameters of presented vibrations.

000oooooog Vol 49 No. 10 3542-3545 (Oct. 2008)

OOSOA O o0400ms 0 25ms 000 1700000000000 0OOCCCOOOODOODOD
dodooobOonooooonooooooooob sobooocboobooooooon
goobooobo 2000b0o00oobo0oooocooobobo0oooboooooooommao
4000000C000COOOOODO20000000OODOOOD20DO0D0OODOOOO

oooobooooouooboooo subooooouomg soouoooocooooon

gooooobooooooooooboooobooooooboo0oboooooooOobocOooOoooDo
gobooboooooooboboooooooooooboobooob10oooobooOoestoboO 10
00000040001 000000000 500000 200000000010000
goobooooocoobobooosbbooobboobobobobomobbooebbOoOoOODO
oobooobooobooboooobbod 18BeembO0O0O0 1.2embO00000O0O0O0O

3. 00004

3.1 OJO0O0O0OO0O0oOoooooooDon
gooooooooOOO0O0O0O0b0O0O002000000000060000 FoPOMMO
on20000000 oooooOoooOooObo0oooooO0ono 120300000000
O2A00 2BO000O0O0O0OCOOCO0OOOOOCOO SOAOISIDOOOOOOOOOOOO
o000 FrDOOODODOODOOO0O0O0O0000000000000000O00SOADOISI
gooooooooooooobooboooooooooooooooooobobbbooOoo
OO0 SOAOOCO ISID0000O0O0O0O0OD0OD FoPOOOOOOOOOOOO 300000
OOFrFoPO 1000000000DOCOOOOODDOOFDDOD4000000O0O0OODDOO
O000000000000FD 100ms0O ISIDOOO0OO0OO0OMOIISOAD 00300ms 0
O00oISI00o00000o00o0o00o0o0oo0oo00oo00oo0UOFePOO
0000000000 00oO0orFDO0OO0O0OOOOOOO0OO0O SOCAODOOODOO
udoooooooooooooobooo sooboboooooobObobboOo0ooooobobobooOoo
oooob200000000boo0o0oobooOoboo0odobo0o0ooooobooooooboo
ooooooooooooobooooooouoooooooooboobOOOOCbboooOoo
3.2 OOOOO0OO

ggoboooooooooooboooooooboobooooooobooboboboOooooooooDo
oooO0O00O0000000000000000 FoPODOOOOO 32000000000
goooooooooooooooooboobooooobooobooooooobooooooo
oobooooboooooooobooobo sgo@moooooboooooooboonon 1020

(© 2008 Information Processing Society of Japan



3544 O0O0OO0O0O0O0OCOOOOOOOOOOO

® FD:100 ms A FD:300 ms
B FD:200 ms * FD:400 ms

------ B P R

N

-
a

Subjective FoP >

400

Subjective FoP 09

0 B B B B
-400 200 0 200 400
ISI (ms)

02 0000000 (A)SOAOOOO(B)ISIOOC
Fig.2 FoP according to (A) SOA and (B) ISL

juidoduoobooooooooooooboetobobonoOsboboOObOle0000O0OO0D0OO

000000400000 4A006000000000 SOA-ISIODOOOOOOOOO
oobooobooooobooooooooOoOoooooooOoOOoobOOooObOOObbOOOo4BO00OO
O00000o0oOo soA00O0O00OoU0oO0o0oOoooooosocAoDOOooOoooooo
00000o0oOooooooooooooooosoAD0oUoUooOooooooooooo

4. DO0OO0oOOoOoOOobOoo

gobooooobooboOoobooooOon 2008020080 30 3004000000000
oooooooooOooOOoO0oOoOosob0bOOOO0OO0O0OO0O0OOOOCOOODOOOOOD40
goboooobooooooooo 3gbobooo1000b00o00Db000 15emd 100
0000000000000 00M 0000 1000000000000 0 Aura SoundOd

000oooooog Vol 49 No. 10 3542-3545 (Oct. 2008)

A ... FoP FronttoBack . C p, FoP Side (Rightto Left)
200 : : :
100
(2]
g o
%-1000®
-200
300
400 b2 i ' ' 400 62— : : :
0 100 200 300 400 0 100 200 300 400
SOA (ms) SOA (ms)
s00, . FoP BacktoFront D 500

Apparent Movement on Thigh

o

0 100 200 300 400 0 100 200 300 400
SOA (ms) SOA (ms)
03 (A)DODCDO(B)OOOOO(C)IO0ODODODOO(D)OOOOD 2000000

Fig.3 Results of (A) front to back, (B) back to front, (C) right to left, and (D) two points on the
thigh.
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Fig.4 (A) SOA-ISI plot and (B) to SOA axis.
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