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Abstract

Outbreaks of highly contagious livestock diseases can cause direct and indirect economic impacts

such as lower productivity of cattle farms, fall in tourism in damaged areas and countries, and

decline in exports. They also incur tremendous social costs associated with disease elimination and

restoration work. Thus, it is essential to prevent livestock diseases through monitoring and prediction

efforts. Currently, however, it is still difficult to provide accurate predictive information regarding

occurrences of livestock diseases, because existing cattle health monitoring or forecasting systems

are only limited to monitor environmental conditions of livestock barns and check activities of cattle

by using a pedometer or thermal image. In this paper, we present a biosensor—based cattle health

monitoring system capable of collecting bio—signals of farm animals in an effective way. For the

presented monitoring system, we design an integrated monitoring device consisting of a sensing

module to measure bio-signals of cattle such as the heartbeat, the breath rate and the momentum, as

well as a Zigbee module designed to transmit the biometric data based on Wireless Sensor Network

(WSN). We verify the validity of the monitoring system by the comparison of the correlations of

designed device with a commercial ECG equipment through analyzing the R-peak of measured signals.

» Keyword : Livestock diseases, cattle health monitoring, biosensors, wireless sensor networks

[. Introduction

BHE FHE B A% BT E A APE
7ol ek A7) Aol wBE 5 glon HEa By A
HpHoz o el s S HEEE S
e Btk B ol B A b S 323 38
2 Qow olo] Mol /% WPEE Sk FAE nol
2 gle 9 A 53 28 1 g9zl 7% Awe A
A 7ol el f2 2 A ASE Sushs 4849
AAA A ol 37k £ Az ¥ A4l ol
=N A Mg A2 2R, ool 715 A
o) ghAIsh o Aele] BUE Asuel Y R £
o BUF Aok, AW /£ A5 DY A ALHE

FAke] 2Ly Fioh 32 SAWstE A EsHAY, 7159
A AR g FAY ARS FHste] AdHS o @s]
wito] AAA A HUEH S $)g AxHo A dAE
welrh[1-5].

B =R 7k AAkss andos 4T 4 9l

= vlo]QAlA 7Rk 71E RUEE A AE(LMS: Livestock
Monitoring System)< #|AIgHCE LMSE 74459 71 7HA1=
ARA o2 AFRFE A AH HAud) 554
= 57438, 75l g&er] e AFstste] A
shlvh. ek = E AP R £ 2 AFE A 74 A
A UEYAY] FES 98] NLE LMSE Zighee ZES A}
|erh6]. =3 LMSE FE dEd FRe AREARE AT

e First Author: Myeong-Chul Park, Corresponding Author: Ok-Kyoon Ha
*Myeong-Chul Park (africa@songho.ac.kr), Faculty of Liberal Arts, SongHo College
**Hyon-Chel Jung (jjabsae3319@hanmail.net), Dept. of Biomedical Engineering, Konkuk University
***0Ok-Kyoon Ha (okha@ikw.ac.kr), Dept. of Aeronautics & Software Engineering, KyungWoon University
* Received: 2016. 10. 11, Revised: 2016. 10. 14, Accepted: 2016. 10. 28.



92 Journal of The Korea Society of Computer and Information

7HA] Al2=¥le]l CDSS (clinical decision support system)ell A
0% 7}%91 A cﬁlz‘oﬂ g5 of 7], e LMSY
TUs 7 ANAE SAEA F
13t Aol H A

II. Related Work

7HE§; 7Hx1l°ﬂ gk 7t lSﬂr He= AFsA &
Kang[9] 7}17«1 e d
s 7HH‘"}°*E¥ Jell A A 3}
AL e} 7Hzﬂ o A&S 5% |
AL REE Yae duglFelt), g
dlo]Ee o] 2o Age A H
3d ARE doleuo]2o] AFsh= PR A
ey o] darlF 7Rk ARl T1E JfA9]
o= she] vkt ZJ%OH o-&3k7] offaL, e
Ao 7hsdE B dS5s] HEAE 7 R
AHE B ElolE o] 2R FEEfokshe 5o ARt
SN A-g3lol| ofgfgo] o FHrh
Jang[10]2 fH]FE 2~ A WEHIE o] &3 7159 &

UeE Zae Adsenh of Bue e 4gow

r\r

0,

R

)
ol rlr

o rlo
1
o
>,
i
H ooy o K

E
)

2
32

— X9 oy

P
i

d
S

o,

4> ro 2 do wo J{N' J%N
X
0]’-0 o rlr

-

A
R

ta

o

Ae-g 2o B Ao Aol HHE Al £47)F o
&ty S4E Al AM MESAR ZUHY AH AF
5= upalo)t), a9k o] el HA] Kange] AbE|e} 7o) Al
o] Alento g AW RUEFs}y] wjite] thakat AWl o
&3at7] ot

4 A~ » G

\ [ Zigbee l
Live animal
measurement AP

[ECG, Thermistor, Gyro Sensor)

[Il. Design of the Cattle Health
Monitoring Device

2 =AM e 7 571 4 AAAER B A 55 E,
TEFY E2 A ARE RSt 715 Ay o Zo] JhEe
T A Y ELA(WSN: Wireless Sensor Network) 7]4F]

e

AW ZA] A 28-S AA g EgE A ]EPC Al=EE $st
o] 7159 AALSE SAsE vho] LAl T} A 5H
tolEE o ’\] lo] FHo® AE387] $1ek Zigbee —I—EE
3 A LMSE et} [Fig. 1]
Al2Hle] F2E BRI A Ao F-2E
3}17] H 3l ECG (Electrocardiogram)

ig

h=g =
__1_'5*

1.'.1-‘-'n.!

N
~

I

lo
|\
oZi

rLoto ®
e
oX
ol
o
N

A

=
5
ﬂFr
N
A
iR

-
oX,
A,
_\,L
Y
OFO
of OBL D’ 1'01‘
OW

=

e

o

0

m
o fop o
Ml ot

[

register)

n:‘i
bl
ar
m

(Accelerometer)
A N5 AF
e AHE »L‘%Ei
o] 7}a

How oldfete= A4

r:i i JlN‘
o mlo
o
:L
b
2
1o,
>
N,
ON
>
[
i)
o
fetl
2
iy

3.1 Biosensor Module

el AR NEE 24 % FPE] A% LMSe) vhele.
AM LEE 7hEe] Aue S48 Aehest dee A
99l 4 AFshs BCG AT

NAE(EGOE S48t #Waks 7

E, 3FANZE #AE] 98l FSRE Algdte 253A

(Respiration) HETE, z} /i 7A9 S5He S 7
EA(Accelerometer) HEXHEZR FAE T

3.1.1 Detecting Hear tbeat
ECG AEHEE Auhg $37a7] Slaje] 7152 47
Z Z43t7] 93] ECG

[0
PH
ol
b

EEFT

=
>~
Rl

R IR Einthoven’s X%
L3 11]. webA] 3719 AFE B9 =
o)

o
)

Signal Gateway Signal Database ~ Data Analysis(CDSS)

-

Fig. 1. The overall architecture of LMS for a cattle health monitoring system
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Fig. 2. Measuring points for the ECG component
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Fig. 3. The consist of ECG signal and filtered signals
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4.1 Biosensor Module
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VI. Conclusion
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