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Prototype of Galvanic Coupling Intra-Body Communication Transmitter
Capable of Real-Time Transmission of Electrocardiographic Signals

Kenichi ITO*

This study developed a galvanic coupling intra-body communication transmitter which is capable of
real-timely transmitting electrocardiographic signals. The experimental results showed that the
measured and transmitted electrocardiographic waveforms were roughly coincided with each other,
which leads to successful transmission of electrocardiographic signals. It is thought that body area
network using galvanic coupling intra-body communication can be configured.

Key words: Intra-Body Communication Transmitter, Galvanic Coupling, Electrocardiographic Signal

1. [XC®HIC

ERBBROERETEZS ) U TR, #HiR, DERFOEEEREZESE LY TEEIL,
ZORPLUIERERT A TV TRy b= FZNLTUTINY A LTIRET ZHEDN
Ho. FEEIZORTATUYT Ry bT— ﬁkﬁmjﬁm%fﬁﬁAWﬁh&mmtﬁh
SATLERAETHILEZANELTNS.

NEBIZBIT BHF5E1E, 1996 4RI KE IBM O T. G Zimmerman 4%, AfKi@fSicREd
%3 [Personal area networks: Near-field intrabody communication) "&F&EL T
POEBEBUD LI o /e MEBEOEREEAREIRESFITZDO0DS 1 /(&
FAXNEEBRAN) THESINS. FHATHRALLBRARATIE, RZEROBESOE
BAANFCRO AT NS, BEREFREERO-DOEBRICEFMNICMA 5h, Ak
NZEEEBL TRELZEFEZZEHO_DOEMTRITS. ZOHFRDOEESLRER
HIIACHBOFEREORENRENHOD, BAOHRREOREZHIVZITN
EWIHENHS. Tz, ZOFRNRBNHOBHBOHEATRERTH 5720, AMENICEDA
ENEEROT S BENDBEHLUIETH 5.

FEHL, INETHEBEI I 2L -3 EARIPILTFIAFEAVEEHAIICK

* TR G - HREEER) W%

Associate Professor, Division of Intelligent, Department of Engineering



Ot —

5T, BRHRNGEIE OE B BEEFH & EED RO BE LR IC RO AT E Y
G IR b, %ﬁ4>5—71—XE%(MEﬁW%EE%)%%E%@&ﬁtﬁ
mu, EERICEHMENEEOERIMNKIRICL2EMERXALZ DO THD. FHLRERK
®%ﬁﬁ%&iv::b—/a/%%&Mﬁ%%?#ﬁtﬁwbt%%ﬂ%%ﬂfué
AL TIE N E TOMERFICEDEEBRICERE > > > FHEiEZ A T Sl EHK 2 HIE
L7zDOTHRET 5.

2. ANBBEHROHE

B ICSEERELZ AT ABERZRT. ARGEEGEEHIZNE L/ LER S TRE
WAEERHLUTEmMEN L TIAMRICEEL, ZEHETIIAGZERL THEL /LGS ZER
U721, Android SR ~NEE# Bluetooth) Z HWTHEET 5. K | K ILZRT .

B2 EM S ICEZEHORE IOy 7 KHEEZEHERIKOGEZRT. RERRKITOE
EBEONEHIEEZDOLERT —Y 2R 5T 2BENDS. LBEBIIFIHEY > 7 TEH
#%ém T4 )% - BlELEE, LRV T MUETIEOEENFEFIIEHRENT O

VICHRDAEND. XA 3 ATEBRFIC DDS FEiRga0 5 MHz DIEZENFEH SN KD
CHITEIT 5. £/, XA IVIEBLBREZIIECTY Fal A vy FZHl#EL, 00K 2235
ENEEEAMRCEET . ZERBIIAKZEEL THELZ 00K £REFZRIEL,
a2 —FTEy MEBICEHT 5. EH ICIZE Y MEE % Bluetooth T Android iR

ICEET S, Android SWRIBZESNTELLEREY hT—¥ NS LEESERKEEH
WELERTS. b, EZEHRIIEROTY > FEREERL TN,

443 (Bluetooth)

Androidiiii R

| A7 LHEXN



IR S EREIODVEIZ & (N RSN A A Ea WA L S T EL: {5 K

F1EEHT
AN RE S0 5 B K & 2 MHz
ANEEEEE 115.2 kbps

ANERBEZERAK OOKZFHARK
DERY TV EIRE 200 Hz

DEREFIEE v 10 bits
FUUREAR EEER

@ A INAISA O—/8% JERER L

o HETIL S8 Dovs — wiEEe | ST
o TLO72 TLO72 TLO72 TLO72

o A= E& =7
R AAIF PIC16F88

ADG512

ﬁ DDS

s AD9834
Jyoral  2IEEE Androidig &

N #gig || avSL—42 || &\ | Android

AED5RAR AD8307 NJM274D RN42XVP FIr—ay

B2 EZEEORKETOYIK

J

| DEREAIAES

B3 BHFEL Tk iEH



Obsd—

3. LEEFESDUTIVG A LAMGERER

PR LB ZEHTERICLEREZY TN A LATRETELINEREI T2, LE
EEHEEmM N EZEEBICIE, MERNET-REICAHNS N2 MM MEMS (GE
Healthcare SEE103) ZH Wz, DERIT 3 RFE THIE L. EZEHEMIIZINZNHE
Bl BEfF L, EZEEMOBRIZN 20cn & Lz, M4 OEESOBIERE S AREIREE
RY. EMOERE, R2EETHEELZOERS (K2 OERIEBIERIKOH ) &4
OZAd—7THELEbBDOTHS. LEGEOHHMTHSP I, MRS, THEZEZEA TNV
ZEMONS. AUOEEMRESN/ZOLERSZ Android K TERLIZHDTH S.
EROYERIEE &g d 2 &, BRIFBR L TR, LEGFOLREIIRIIL TS
ZEINHERTED.

AN&EE 442 (Bluetooth)

V.

VERETA ZEH
AFBEEEEH

X4 DEROBERE AR
4 F&o

AHFETIE, LERBFOVTIVY A MRENTRIRERARNFBEHEREL 2. £
BoO#EER, LDEMOMEKE EMEEREOBRIIMN—HL THBO, LHERFESOREITL
HLTWEbDEZEA SN, ZOHKRIE, ERAXAFBEZHN AT A YT Ry
FT—UZHRTESHHEEZRTHOTHS. 8L, Ey MROBREREREZE
BHIICFHMH L 72 WEEZTNS.



DEESDY T IV R A Meskh el g B A KB ERORE

B
ABFFEIE, A% PBL £H (2014 4ERE, 2015 4EEE, 2016 £E) TERINZHOTTE.
HELTRHEVWAELET.

EmEE
2014 £ERE [BOFRRE] « CRIRRESE, JRAR, ATEER], WHE, KiBEE
2015 52 [BOFRRE] © CREETEHE, LA, ARBE, HTR, KIIEE, HiiiR
2016 45 [BRFREE] © SMeAY, MEAN, KFEMN, FBRE, BYH

3Cik

[1] T. G. Zimmerman : Personal area networks: Near-field intrabody communication; BM Systems
Journal, 35(3-4), 609-617, 1996.

[2] K. Ito, Y. Hotta : Signal Path Loss Simulation of Human Arm for Galvanic Coupling Intra-body
Communication,; Journal of Advanced Simulation in Science and Engineering, 3(1), 29-46, 2016.

[3] K. Ito, Y. Hotta: Signal Path Loss through the Human Arm by Galvanic Coupling Intrabody
Communication Using Noncontact Electrodes on the Transmission Side — Simulation Study Using
Circuit and Finite Element Method Models —; Journal of Advanced Simulation in Science and

Engineering, 3(1), 136-150, 2016.



