1A1-02

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

“} (‘ F 28 EHAN—FvILUT )T R2o2AREHXE (2023 F 9 H)

L REALITY SOCIETY OF Js

BAOYIENEMETERT A I TS TILTENAR (B148R)
EEHNUEEOREBICH T 3 B mX s ) BRI

Wearable Device Augmenting Human-Human Touch Interaction XIV:
Fundamental Evaluation of Electric Current Transmission Function

for Arrangement of Conductive Fabric Electrodes

ARER 1, WeZin D
Yoshiki MORI, and Taku HACHISU

1) KR (T 305-8573 ZKIKIED L IEHIKESR 1-1-1, mori,hachisu@ah.iit.tsukuba.ac.jp)

BIE: AR TE, FHoBERNRSEEMEZFT 272012, MOBEEMZFHALZ7T VALY b
BIFNA 2 & 2 SR EROFHIITFRICBWT, BRICEEBER AT 2 2 & TEEN © BERGEKRE
ZRALET2 22 2HNE T3, IREFEHT 2910, MR TIZEEMEZAHALTY R bV FEICE
Wiz 35 5 Z & THMENCERNZEM A2, BMRIES & CEMMEEREL XS WA REHEIC L D Eil
EEBERE DI Rl AT, AR TR EMALE S EIEREEICRIZ TR E WAL T 2 720, BMAES
X BN 2 e 5 OKEE) B 25 AKEEDBEMIRLGH & SO ERIRIEEEE L 5 2 7= D D FER >
2T LDOFMRFNTOWTHRE T 5.

F—U—F 1 BIREMEHR, AAEE, BEA, 27 77T ANLR

1. LI

EFoNA &y FEORER O (S 137
HOBEROEOFRELRTIEEE D 5 2 HELRERN
TEICT® % [1]. —MRENCIZHE B2 S R B AR5
WKESVZEENTERNZIERICEE-TEY, BEB
K IEHEMEICRREDL D - 72,

Fr3ohzcicaiEmzitill+s 7L 2Ly T
NA ZDFGEE - BFEIT-oTE[2, 3, 4, 5. AFANAR
FERT AN NGB EEHZ AV, HRE DTN RS

HEOFIEAEM LT & & DHBT AL R CHBETHEL 1 5
(FHRMTERATNS) < ¥ 2RI L THAE RATT 5. B 1: MEEEZHIMALIZERSERMAT/N1ZA)

KF AL 2 O TFIE CEBR AR T = DI12 2 D% EROEWEEBEZEREEICET S T/\1 X [5] (REf
BEm (GEEMYL 75 FEM) %58 1cfils 2 0 HMEEICFARATE) ; B) AKERTHMET 1) X MY RERIC

BB [6,7), SHAEEMEER S EHE YL 4 D BRI oM ERAREBEERTZT/NAZ

AomiifizoTwi (K1A) . %7z, @EWEzmEE
% 7o MM L BB R IEA T 5 < Lodpits S MRS RARIAE TR ISR Jus R R E

Comfortable

EHEEZ A LATRETH 2 2 L AVRENT WS [5] 23, Hkli% BRAES 5 72D DFEBRS R 7 L DRFET DERENT OV TH
ERONE (FHEAOHEMI) 1FEET 2 =D EMORE HT5.
WCEHRID D - 7.

2. EEROIATL

ARIFETUE, AREEEMNTE W72 B AR RO FHR 2]
RER T L ALy MIFAL 20% %ﬁt i An AR BE & 1]
¥z x2HWE TS, Hifl 8] T, EEMEAAHL
TUXFNVF%K%@%%gﬁéizfgéﬁ%ﬁ§b
(K 1B), X5 ZEMALE O HHER L (ERERE & B
FEEEDILAR) W & D BREESBEO M EE A, ARET

M 2A RT & 512, B RT LZEREWE, ZEW B
FUOFRRParva—2 XRS5, BEEEOY X
N R OBIRMEKREZ TS 2 720, EEHB L U%ZE
BEIHIEEA E SDEARE . U R by REIC X DR L
DR EAY FEEBZGICI DL sh b X5 5.

© 2023 BARN—F¥ILYTT1EE -1A1-02-



© 2023 BARN—F¥ILYTI)T4ER

1A1-02

A B C D
Front
Signal ADC A — ncameamge o o]
on/Off Value C
wm = " = R
n n
. Nost e Stragf - ‘ B ‘ A=9mm, B=120mm, C=24mm
:\os omputer . [1Insulting Cloth
; BLE /: [ Vvelcro Back
. B Conductive Fabric
Wﬁ] A : Width of Electrode
B Length of Electrode
™ RX l?n C : Distance of Electrodes 1em
E
Length: B [mm] (Area: A X B [mm?])
24 (216) 48 (432) 72 (648) 96 (864) 120 (1080)

o [ m | ww ] m ]| e— | —
S [ = = = | I= | =]
8 - | I I I
E - | I I I
g | 2 L= 1= ]| ||| |

A 2 = J/[= J/[=_1 =]

2: RBROZTLIA) PRT LK ; B) EREREIEER ;

DEMECE

2.1 XS

2B IR T & D ISEEHEOHIBIEAR (35 x 40 mm?) D

EHIZ~vA4 7nay br—7 (XIAO ESP32C3, Seeed Stu-
dio), FfkT (DSC8001CL2, Microchip Technology) ,
F U LA K RY <&M (DTP401525, DATA POWER
TECHNOLOGY, 3.7 V, 110 mAh) , ¥ XU Bluetooth
Low Engery (BLE) O 7 > 7%, EHEICY X F ANV R
EHHDAF v FRE 2R E LT, BB RO KED
BIMIHIS T 2729, Fifl [8] »HRF v T REX VOB
BEE2AZELTWVA.

REEHKIE BLE@EENLAZRRA ba v Pa—20 50
TIC L > TEE 3.3 Vep, JABE 10.7 MHz OETEIK % H
NBIEILET 3.

2.2 ZEH

2B IR T & D ISR EHOHIEEMN (35 x 40 mm?)
DOXRMEIIvA7rary tr—7 (XIAO ESP32C3, Seeed
Studio), »\¥ KRR 7 4 & (SFECF10M7FA00-RO, Mu-
rata Manufacturing) , HHEEHET > 7 (NJM2549, New
VFY LA F R = ZREM (DTP401525
DATA POWER TECHNOLOGY, 3.7 V, 110 mAh) ,
U BLE o7 v 7 F5EE L. ETEEKE lﬁﬁif
H5.

ZEBIANINELOZEEEEELIE L, BLE
WEENLTHRRA I VP2 —RITEET S,

2.3 UXMNAYE

2D ITRT KSR e Na 2 a2 VTR L7z Y

A DNV RO EEERNEICEER (COM-14110, SparkFun

Japan Radio),

C) EfEfE ; D) YA RNV R E) SHBERYXMNVE

Electronics, RAEHIE : 8~105 Q/sq) ZHH L/-EM%E
L. XN 2C ITEMOBRERT. RNREFTIE, &l
DiF A% 9 mm TEEL, EMOKE B (HfE A x B)
% 5/K#E (24 mm (216 mm?) , 48 mm (432 mm?) , 72
96 mm (864 mm®) , 120 mm (1,080
BEEFERE C % 5 Kk#E (0 mm, 6 mm, 12 mm,
18 mm, 24 mm) , & 25 FEHDOV R b NV F2ER L /2
(K 2E) .

2.4 FRAbAYEa—%

ARA baryba—&iZlX, Bluetooth BIEDHEREE B 5
%/ — k%Y ar (IdealPad Flex 5 14ITL05, Lenovo) %
AT 2. FEHRHLTRESOHT - FIE2dIh B R
20 k%S, ZERD» OEIZEEFBELZZITID, X
ML= ET S.

mm (648 mm?) ,

mm?)) ,

3. BHOHIC
AHROBE T VAL v MIF AL 22 & 2 NGB
Fefti 2 FMA U S REMOFH B WT, EMICEER%
FHT 2 Z AR ERLERREL M L3222 TH
3. _héifﬂﬁ‘ét&)h, BEMEZHFAELTY R ANy
FEICEME EET 25 2 e TEEEOWE L, BMALED
HHEER L2 & D EBRIGEAEEEON L 2ilAa7. AETIE
EMPCE DS B RERAEIC ST TR EREES 2729, &
MRS & CFEMRREPERE 2 2 e 5 KEE, B 25 JK#EDTE
MEET 2 B O ERCIERRE L T3 2 72D D EERY R T 4
DOHEBMENCOWTHE Lz, SRIIERSNELED, &
EER S R T L%k FWTEMEES X B E R
EERIC RIZ T INR Z AL 2 KR s 5.

-1A1-02-



1A1-02

1]

2]

8]

[4]

© 2023 BARN—F¥ILYTI)T4ER

BEH
T. Field: “Preschoolers in america are touched less
and are more aggressive than preschoolers in france”,
Early Child Development and Care, 151, 1, pp. 11-17
(1999).

K. Suzuki, T. Hachisu and K. Iida: “Enhancedtouch:
A smart bracelet for enhancing human-human phys-
ical touch”, Conference on Human Factors in Com-

puting Systems - Proceedings, pp. 1282-1293 (2016).
T. Hachisu, B. Bourreau and K. Suzuki: “Enhanced-

touchx: Smart bracelets for augmenting interpersonal
touch interactions”, Proceedings of the 2019 CHI
Conference on Human Factors in Computing Sys-
tems, CHI ’19, New York, NY, USA, Association for

Computing Machinery, p. 1-12 (2019).
T. Hachisu and K. Suzuki: “Representing interper-

sonal touch directions by tactile apparent motion us-

ing smart bracelets”, IEEE Transactions on Haptics,

[5]

(6]

[7]

8]

-1A1-02-

12, 3, pp. 327-338 (2019).

T. Hachisu and K. Suzuki: “Interpersonal touch sens-
ing devices using inter-body area network”, IEEE
Sensors Journal, 21, 24, pp. 28001-28008 (2021).
Tz, PIREBA AR ZRER 3 2 m s
(B (K SV FL T 1o M), AR TR,
53, 3, pp. 72-76 (2005).

K. Doi, M. Hashimoto, M. Koyama, Y. Suzuki and
T. Nishimura: “Data transmission system using a hu-
man body as a signal transmission path”, U.S. Patent
6864780 (Mar. 8, 2005).

ARIRRE, WZE L B RO YENEME RS 2V = 7
ZINTANAR (B 12 ) ; BRIREKEZHT S
MY 2 b Ny FOFHIS 2 T A DRRED, BRERWT
Fi2# %}, PI= The papers of Technical Meeting on”
Perception Information”, IEE Japan,/ I G5t
(@], 58 2023 BERER, pp. 9-12 (2023).



