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Vibration Feedback Suppression Using Intensity Modulation for Bidirectional Haptic Interaction
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In addition to audio and video, bidirectional vibrotactile interaction enables highly immersive

communication.

However, there is a concern of howling due to signal loopback caused by coupling

vibration sensors and actuators. To solve this problem, we propose to apply the ISM(Intensity Segment
Modulation), which can modulate the frequency while maintaining the tactile sensation of vibration,
to suppress the positive feedback by modulating the vibration frequency. We verified our method by
using a bilateral tactile interaction device that transmits vibrations to the other party based on sensed
vibrations. We confirmed that while the unprocessed transmission of the measured vibration caused
signal feedback and loopback, the proposed method clearly suppressed them.
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Fig.1: Block diagram of Bidirectional tactile interaction
system

%
%
"4
|
|
|

R

|
Piezoelectric
sensor

;
l nr\‘ |
sy |

i

L)
& N

BPFEERREL TV [4]. ISM iEk F OERIEIRE OMEICH
HLEZEBRFETH 2. BEBAREZ 27X bicpdlL, &2
RV MR OFIHIRE 2 MERF L 222175 2 T, IREID
T v B R MR LoD TR O AREICERETS. Ny U v S
VE R RGO R IR TR 2ETH B 72D
ISM % F W C & EIEUE BT - IRB 2 3R 3 % 2 & TR T
ERLRa (S-S (N

3 =B
3.1 FTNAREVATL
AREBRTEL T LREZ 20 F £ET 3 /51K
(Through output) & ISM THLIEELT7 4 — KN 7§ 3%
D2 FETEHMEITS. PAMMEA VX572 a DT RT A

No. 21-2 Proceedings of the 2021 JSME Conference on Robotics and Mechatronics, online, June 6-8, 2021
1P2-J02(1)



w
N~
o w

Ind
o

I

ﬂlv

\\n’ M

N F“

Tlme [s]

(b) Detail of through output.

Amplitude [V]

\

M}

Amplitude [V]

o

o
o
o

o

o

o

1 2 3 4 5
Time [s]

(a) Through output.

Fig.3: Vibration howling measured by the piezoelectric
sensor.
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Fig.4: Vibration loopback measured by the piezoelectric
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Sensor.
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