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Distance perception when hitting with hand-held stick is altered

by adding vibration to palm
ORyuta OKAZAKI (UEC) and Hiroyuki KAJIMOTO (UEC, JST PRESTO)

Abstract: In this paper, we focused on distance perception that perceived by hitting object using hand-held stick. The
result shows that the distance perception between object and hand would be changed by overlapping additional vibration

from actuators.
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Fig. I Hypothetic model of distance perception of

percussion with hand-held rod.
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Fig. 2 Hypothesis of distance perception with cutaneous
cue. Hitting closer point induces stronger vibration at thumb
side (left). Hitting farther induces equally distributed

vibrations (right).
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Fig. 3 Stick-type experimental device.
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Fig. 5 System configuration.

4. EE&

AEETIL, 2 BTN C 7 SRR O Jn AR & M aE T
DEREIToT. b LETEE BN DRSO ELME
ME LRI H S LTV B2 D, FTREFOEED
FBENCIRB 755 OES & EET 2 = L TEROLEN
ZAL L, MO A DI Th B,

4.1. REREH

ARFEBRTIE TR L BRICIRE 70 5 ORE 2 &
BT %G EE ) TRWEE T, E2EHEEED I8,
MNEUZDERIET 5. EBRIILITO 4 £IETT-o
2. QBRI ORE 7O L% T8 L RFFICRE ¥ 5
(byBRFEMI, /INERI T OYRE) 72 T & [FRFIC R U5R
ECTIREN S (c)/MEMOIRE T D A % T8 L [6] I
WIREN S % (DIRE) 2 RE S &3, BOfIRICK
S>THALLIRBOAL CEERBZHESED. RBSE
) TIE 2 DOEEFREREI SN D 728, REHRIEA
PN E LT

42. RERF#HE
FERITIX 6 L DOWEBRFE NS U= 5 4, &t 1
4, 2021 1%, HOHEICE DR OREREL). e
IR Y, Bl OBET NA A% A F TR L.
BTN K 2 BERbL & OHEE 2R T 2720, #BRE O

FINCITREEZ R E L, BT A AT 7 U AMROHE
il i7 & % B CE 720 L 912 L7z (Fig. 6). RERICHER
(2 X BN E OHEE 28T 5 72 0[13], BREICT 7
FA4T ) A RXF ¥ Y Z A~y Rk (QuietComfort,
BOSE)%Z 375 L, AP U722 WIS EBA S Lz
RUA M)A REER L., BREOERICITES
1000mm O EFLABLE S 41, PR 13RI K> THEE
L7 #EfifriE %2 H ORI OEMROBKY # AW CHEET
6% L 7= (Fig. 7).

EERBHIA & & HICHBRE X (@)-()D W T D5
T CEEE LICBIRT A A TT 7 U NVIREITE L.
FIE O R B RF IR ICHIBRITER T TR0
FHBEOBIET A 2O X 25 AL E 2 HEET 5
DERT D2, HEFEET 7 VAR ER L& SITE
KOWRL, FIBIFICHEET A ADBKFEIZRD LD
Wl Lz, [ U< BIET SA 2O TRl & E RO T
SR UL 22 B K SRR L, BRI & % I TE
F A ZADTFHIGED S 600mm DFEEEIC /25 K D Lz,
BB ILT 7 U VR OALE D TITZ &8 k35 &
Hor L0y, EBRIIZE2RITE2@E L TT 27 U ARON
BIXT—EThoT. fTR%E, WRE BT A AL
T 7 UNMOHEE AL E A EH O B A HvwTn
FACHEIZ L. 2 1T e L, %515 10 39732,
FHA0RRITE T v X DR LT, FIBIC K D95 =65
T2, AR T 5 AT 30 DFEE DK Z B AT,
PR 6 4 ORMFRITEIT 240 RITH o 72

Fig. 6 Appearance of the experiment.



Fig. 7 Aruler is placed in front of the participant.
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Fig. 8 Results compared among participants.
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Fig. 9 Results compared among conditions.
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