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Basic Study of Parameters Affecting Intensity Transition Perception for Vibrotactile Stimulation
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The vibrotactile stimulus has been adopted in various fields for various reasons.

However, the

perception of vibrotactile intensity is known to be affected by waveform parameters other than amplitude.
In this paper, we discuss what an appropriate amplitude transition is for evaluating the sensitivity level
for the perception of transition. Especially by focusing on the transition, we adopted a transient, linear,
and quadratic change; we conducted an experiment using the staircase method. The results showed
that the transient change was the easiest to discriminate, and the linear and quadratic changes showed

individual differences in discrimination tendencies.
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Fig.1 Shape of the adopted test stimulus: initial input

amplitude 30 to final input amplitude 70
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Fig.2 Vibrotactile actuator
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Fig.3 Acceleration measured from the presented stimulus:
initial input amplitude 30 to final input amplitude
70
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Fig.4 Experiment result sorted by amplitude increasing
conditions

3 REERRUEE

EBEDOT V7 — FTRWBH LTV WHERED S B 24
DB LT BIRIEA RO EVRDR DR, e =X
BIEINCZ LT 2B SR RBEED DAY T X A& L
TED, B D2 AL DTTTEICHED 5T ¥ DSEMTHfHIC
REHNZLLTWB I ZHIETEZEE L. RIBZ{LDE
PR OEBHRERZX 4 1RT. Eh SMICEL L 7okt
B T REIBANCE L L 7R ORER, SBIERICE L L7 4tF 0
BRERL VS, FHBREORZENOSITINTHIANTED,
IREDORHNE 4 N7 DFRERDFEHERLTWS. %%@ﬁ%t?
Vo — MERRIE T2, BEBRED A ¥ BIEEMICELT

ﬂ@k%bfﬁ%m&%fﬂoﬁfkb W IIRIEDZ(L S
LMD RBAFELICL #otT%ﬁ#%K6h5 SR, B
B# C v DX 3 HORIBOZ(LAEICED 53T Y b IRIEE
LDV NNV THIE TETWA I e, 77— FOH
BrEBOBR KELFHEIIRONL1r o7

AN T 25 TR ANIRIE 35~50 TROLK 22T
%, MhDIRIBZ(L DSt ¥ LEATHiERE 2B RIBOZ(LAV N
WERE TELICK D  HERAIDTEIE LTz, ZHUTEERT, SR
BT 25 = %%ﬁmu%%#imﬁé%#wﬁﬁm
MBILLS AL TE D, mENLRELDSM v 3B 2 EFDHETR
. iﬁ,%ﬁ@T?X%%EtT%ET%W@@%%@’

IFEBHNCEM L TEB Y, BENZZELE T 2 2 b,
él’okrfﬁﬁ/tﬁft’@ /ﬂﬁ@ﬁiﬁ’]fotx{tkob\fbi KRR D 7 >~

r— M eEBER?S, AANCK > THIERANE Z 5 THRVWAD
A ﬁk%ﬁéﬂA%#ﬁEb RELRHEERIZLTWAH]
HEMEDREZ BND. LA oT, IRIEZIIC B 3 RAREN O
FHCIEER R ZETIE R <, SR £ 7213 R IR
EDZALT 3 & 5 HRAEIC DN T DIEAGER O 7 OHTIE A DB
ERETLTWL

4 F&o
AT, REEFTEICB W TIRIEZLORBIEEH IO W
TORETEAIT D 7212, IRIBOEIMAIEICE T 2 FRIKE I ZEH
FET 2002 MERT 2ERETo7. ZOMEI S, BEINC
RPN T 258 3B IIREZ(LPHHETE, ﬁ?itug
REABANIRIEN (LT 255 MMA%%@wﬁﬁ X (APl
X —RDEBIRY, o B EET ISR T

Elfs
AWFFEIE JST XA E RN IFE T v 75 4 (JP-
MJSPS2112) , RHABMZEIESEI R & — b (JP23K19999) ,
FERIEI R 7 c0—> v 70 7 AOXEEZIT DD
TY.

BEN
[1] Y. Tanaka et al., ”Sensorimotor Control Sharing With Vibro-
tactile Feedback for Body Integration Through Avatar Robot,”
in IEEE Robotics and Automation Letters, vol. 7, no. 4, pp.
9509-9516, Oct. 2022

[2] O’Malley, M. K., Gupta, A., Gen, M., & Li, Y. “Shared
Control in Haptic Systems for Performance Enhancement and
Training”. Journal of Dynamic Systems, Measurement, and
Control, 128(1), pp.75-85, 2006

[3] Bochereau, S., Terekhov, A., & Hayward, V. ” Amplitude and
Duration Interdependence in the Perceived Intensity of Com-
plex Tactile Signals.” Proceedings of EuroHaptics, 93-100,
2014.

[4] Gescheider, G.A., Bolanowski, S.J., & Verrillo, R.T. “Some
Characteristics of Tactile Channels.” Behavioural Brain Re-
search, 148(1-2), 35-40, 2004.

[5] T.XKuhara, H. Yukawa, Y. Tanaka, “Influence of Longterm Du-
ration and Damping Shapes to Perceived Intensity for Vibro-
tactile Stimulation”, Proceedings in IEEE/SICE International
Symposium on System Integrations, 2025.

[6] Okamoto, S., & Yamada, Y. Perceptual properties of vibrotac-
tile material texture: Effects of amplitude changes and stimuli
beneath detection thresholds. Proceedings in IEEE/SICE In-
ternational Symposium on System Integrations, 2010.



