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Presentation of Tracing Sensation to Fingertip Using a Rotating Disk
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This study focuses on the importance of the tracing sensation, which helps in identifying surface texture and
frictional cues. However, the traditional methods to render this sensation through real tracing movement using a plate
or roller are often limited by the size of the devices. The study presents a new approach where a fingertip-sized disk is
rotated while in contact with the finger to create a tracing sensation. Results indicate that this method effectively
provides a realistic tracing sensation continuously and in any direction. The study also investigates the impact of
reversal movements in the direction of rotation on the realism of the tracing sensation, finding that such movements

may be particularly effective for tracing rough textures.

Key Words: tracing sensation, skin stretch, haptics, haptics interface

1. @uwn

N—=F % LT VT 4 BEIZBWT, itk OREMIED
mﬁm@@wm,ﬁ%%@ﬁﬁm@a@iwwwégzao
ZCIEFICEERBZE EZ R, KBROExm ExE 5. 8l
fﬁ%#ﬁﬂ74z7v4%%thRw%ﬁ L fEbh
TWAE 2> o — T — 3 EARIREM & 42~ 9 5 D
HT, %ﬁwVRW% HWAIZIEAR o ThdEEZLR
5. K XCT (AN ﬁbzi%?&%ﬁ@ﬁ*}%ﬁ%77%%k%%ﬂ
BT A7-DICHEWICIT> TWARFVEMEICERT 5.
ﬁﬁﬂ%%%ﬁ%ﬁ%é%,h%@&ﬁi@@ﬁﬁk@@ﬁ
X ORI IICER L TWD, ZORREZ IREIAIIL O 4 TIE
FRICRBITAZ LT LW EEBZOND.

ZOXHIRBICH L, MIKOEXRE CTIEEWLEEOW
IR X o TA LR (ZNERRLTIIRL Y KL I
&) &, OBER S X o THBIICER T 5 FEN SR
REINTWB[9]. Frlicm—T7 —HKE IR E 5 H D%
BRI e TV BT DR Z IR R CE AT DRFICEETH S
N, v— 7 —HE-C RO E T Z A S5 L v ) JRER
RSN TN DD REUE LT <, B oRICEET 57
EDRHADEEL W,

) LRI L, AT L ERBEIC L D& E B0k
/R%ﬁfﬁﬂiﬁ“kfb)?)—f4d)a%éti%b LA R T B ]

BEMEDSRIE S U TWB[5][10]. 72 F 0 EE 217 5 BE, Ak ThHh

ZHe S E B A E IS A ETE T 5137 TH DA,

FEEIITEB ST LRI UM E R EORERRE VAR E 5
ZTHZEDZ LTRSSV ENEL, ¥V TV T 4%
(ERWIRE VT oy (WA

PlbzliE 2, AR A AomEsd 5o $

IHRE A S D 2 L TREVEEIRRT 2 FIELRET
5. AFETEROFIEL RRY, ABROSNEETE2<
U 2 Bk S 5 72 PRk &2 KRIEI /N ERTRETH
TR EBIE~OWHA S /IEEL 72D, M OEEIER T
e S EEREH 2 AN TV 720, kI, &5 5 5
WXL TREVERARRARETH D Z NI D.

2. EBHERELGTYRIRTEE

AFIEICIES BV EERAT 20RO 7 a
BATTNAREAER LT (K1) . AZELEREEZMARICRET:
RECTTFZ2EHNT EMARMBEERL, 720V EIRRIND.
AT S AT X & 5 EZR 30mm OMKE, Zh
ZEERSE L7200 —RE—F (SG90-HV, Tower Pro) ,
FOTY v TEE PO D . PR E— X (TR EIHE D3 FTHE
b OERE L. MERIIEER 3D 7V > & #(Standard
Resin Black, Formlabs) CRET 7 AT ¥ 1 IMEE Liedvo 7=, 7
U Ty ISREERL 3D 7Y v & #L(ABS(Black), Stratasys) T &
5. BEIL47.7g TH D,

Fig. 1 Grasp-type prototype (Ver.1)
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Fig. 3 Setup of Experiment 1
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Fig. 4 Result of Experiment 1
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Fig. 5 Fingertip-mounted type prototype (Ver.2)
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