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Development of a Touch Panel Made of Tactile Sensing Fabric and Application to
Stuffed Animal Robots
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In recent years, plush robot therapy has been developed and put into practical use. However, these robots have a
problem in that actuators and sensors are built-in, compromising the softness of the plush. Therefore, this paper
proposes a tactile sensor for soft plush robots. We created a fabric touch panel and an algorithm that can distinguish
human stroking motions. By using a capacitive-type fabric touch panel, it is possible to detect where a person has
touched the fabric. The algorithm distinguishes stroking motions using frequency analysis. We installed the created
fabric touch panel on a plush robot wearing a powered garment and operated the plush robot according to the stroking

direction.

Key Words: Sensor, Wearable Device, Communication

1. ®E

WA, EmE ORI R B RE OBV, A2 T
—DOTENEE->TVD. RORFIEL L TRV D AR
DN HBERLZaRy FRFANLNATWS., 20X IR
Ry MMEEE e~ A 7 RS, AEDaa=
=T arERLHIENARETHS. Mt IE—mRy b
M5 XIFIZe ) ZHWEERTIE, AoaRy MIktT 54
VET YL g TLE A L ADRERRLIER DM FIZE R
BHHZ EERLE] LML, ala=Fr—Ta %AlhE
2T 2P HITRDWS ARy MINBRSATEY, #
SR, HDVIEEERIZRNS DHDOE L NI EH S TH
D, FhnnaRy MIVv e Ry MO, DB, AR
AN VADERMIERE N 0D, PNV DA
Ay FREFE LV,

T ZCAHFGETIE, ANDOHETHEEDRM % ATHE & 3 54
L o F RV TR T NI RAFBRET S, iy
v FORROVIEAR EHERD DRI, MDD MWD
BT NA AL LTHEET D, IO EEBINOH HAREFH
BN D RITHER L, HETHEZOMETH LI/ S
RIS RmRT RN sHaiy NeEBT 5.

2. HmREYFIRIL

2.1 BEREX L UYICEIMHE v FARLDOER

DRy heala=r—ralZRA57-0DEFT/NA A
Lied, My o FRNRNVEERT S, R LIRT LI, &
BREAE VY EHRBY T AR UDLHERIND.

AR E L, BRI ERICTEZ D KT
LTI RRIICHEREERAEIED. ZZITAKR
BT 5 2 LT, ANMREEMBINHERLI a7 B3 ARk
SNFFERENELDH. B EOFEREOREDOEILIND
NE & OB HRIT 5. RFEROFER ®RXE T,
Adafruit 8o [Adafruit 12 x Capacitive Touch Shield
for Arduino - MPRI21] ZfEFH L7=. Zok® i 12fHDE
MR ZK3 B FhiE & FFERBEDONZEMT 5. £-MAT
N Y XL X DEAHE L BEY vy ) T L— 3 B
BT 5. ZOEY% Arduino & Bt LHITET 5.

B E o FNRIAICE TR 2K IRV 5 2 &

TR ENS. FHT2EERCIIRASET Uy 7 2o
Smart-X Z{FEH T 5.
INHOHEMBEICHAINZEEREEME L CHERE
NV e 5. EMEHKTRICEET S Z LT, AMER
I L7 2 T — 2 L LTRSS T2 2 08 TE 5.

Fig. 1 Capacitive-type fabric touch panel
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Fig.2 Result of stroking
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Fig.3 Determining direction
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(c) phase spectrum

Fig.5 Case of stroked clockwise
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Fig.6 Case of stroked counterclockwise Spectrum

Table 1 phase and phase difference
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Fig.7 Winder

Fig.8 Fixing at the sleeve ends
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(a) adduction movement (b) abduction movement

Fig.9 Adduction-abduction motion

(a) bending movement (a) extension movement

Fig.10 Bending-extension motion
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