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[Abstract]

In this paper, by using the cattle feed intake, rumination, and in heat monitoring technology, RFI

(Residual Feed Intake) monitoring and wearable devices and PCs for pre

target web and smart A monitoring system using a phone application was

dicting abnormalities in budding

designed and implemented. With

the development of this system, the farmer is expected to increase economic efficiency. By analyzing the
feed intake, it is possible to identify the difference between the recommended feed amount based on the

cow's weight and the feed amount consumed by the cow, and it is expected that early detection of

metabolic disorders (abnormality of metabolism) is possible. Farmers using the results of this thesis can

distinguish the cows with the most efficient performance, and the 6-axis motion sensor signals input from

the wearable device attached to the cow's skin (neck) and the microphone

attached to the wearable device.

It is possible to measure the cow's rumination and feed intake through the sound of the cow's throat. In

the future, improvements will be made to measure additional vital signs such as heart rate and respiration.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 technology trends and levels of key core
technologies
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III. The Proposed Scheme

3.1 A proposed system for measuring residual
feed intake
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Table 1. Result of accuracy measurement

Entity No Feed intake | Rumination Estrus
’ accuracy Accuracy Accuracy
02BB 97.3% 100% 100%
04BB 95.4% 100% 100%
05AD 96.8% 100% 100%
07AC 98.9% 100% 100%
08BC 95.3% 100% 100%
09AC 95.6% 100% 100%
10AA 97 4% 100% 100%
T1AA 96.5% 100% 100%
13BC 95.2% 100% 100%
14CD 96.5% 100% 100%
15BC 95.4% 100% 100%
16AC 95.7% 100% 100%
18AA 95.7% 100% 100%
19AC 96.1% 100% 100%
21AC 95.6% 100% 100%
22BB 96.3% 100% 100%
23BA 95.7% 100% 100%
24AA 96.7% 100% 100%
28AD 99.2% 100% 100%
29AD 96.3% 100% 100%
31BA 95.6% 100% 100%

Table 1041} o] 210fele] 2o folaie xS
Agot, AR 4RY. Wi P W) YRS 5
AT Anh AR 96.9%, el WAy A
100%S 71231900k, 1S ANl ZHFORA I
8 2= TRssl,

IV. Conclusions

2 =50] Agox wel Azt 2o] gofaiZo] Ul
Mot MEMS MicE olgate] 49 27 Ext
2, J2)m 297 421 olgstel AR, BhE
]_

I 4 leS Boh ofFA 538

[@p]
i
rx

offt

o o it
l'LI'I
ox
)
i
=

>,
ol
o
>.
i)
(o]
(e}

o

rL
B
ot
15
[e]
T orE 2
fon
o mfu
\O —[){:
_|>~l
oo
i
=
>
[2a)
)
>
>
=
o
oX
o
l'I.I'I
%
ol
ol

30 X
L
R

4
e 3
In
ot
b
il

b
=

%
N
H1
%

L

N
N

d
N

Ir

ol

|o

(o]

= TR D
fin)
e
m
i
fm
ol
on

o o
N
£
2

o
£
=2
iy

o> of

19

:Il"; 0% o
flu)
o]
o
oz
>
2
|u
ol
ol
>
)

w LR

r U
Y
)

[uLO)
b
M
oo
o

[¢) mQ'L‘

N e
Fo
N
)
x0 ol
|o
=
>
>
l—\l
b
4»

o

;l>L' i
Jid

ur
or
rr

N

En)
e

R
1

1 E—'-l
0
ofm
ol

=
o)

o
=
o
iC)
o)
ofo
>,
l—\l

i

o
r
=2
fu)
-
2
in)
re
oy
i
g
Fo
N
o)
L

ACKNOWLEDGEMENT

This work was supported by Korea Institute of
Planning and Evaluation for Technology in Food,
Agriculture, Forestry and Fisheries(IPET) through
1% generation smart farm industrialization
techno- logy development project, funded by
Ministry of Agriculture, Food and Rural
Affairs(MAFRA)(120106-1)

REFERENCES

[1] Research and Markets, "Dairy herd management market by
product, application and region" —Global Forecast to 2021, pp
123-140

[2] R. M. Herd and P. F. Arthur, Physiological basis for residual feed
intake, J Anim Sci, 87: E64-71E, 2008. DOI:10.2527/jas.2008-
1345

[3] Adin, G., R. Solomon, R. M. Nikbachat, A. Zenou, E. Yosef, A.
Brosh, A. Shabtay, S. J. Mabjeesh, 1. Halachmi, and J. Miron.
Effect of feeding cows in early lactation with diets differing in
roughage-neutral detergent fiber content on intake behavior,
rumination, and milk production. J. Dairy Sci. 92:336433-73, 2009.
DOI:10.3168/jds.2009-2078

[4] T. J. McDonald, G. W. Brester, A. Bekkerman and J. A. Paterson,



Cow Residual Feed Intake(RFI) monitoring and metabolic abnormality
prediction system using wearable device for Milk cow and Beef

145

"Professional Animal Scientist", vol. 26 no. 6: 655-660, November
2010
[5] Byskov, M. V., E. Nadeau, B. E. O. Johansson, and P. Nergaard.
Variations in automatically recorded rumination time as explained
by variations in intake of dietary fractions and milk production,
and between-cow variation, J. Dairy Sci. 98:39263937, 2015.
DOI:10.3168/jds.2014-8012
[6] Liboreiro, D. N., K. S. Machado, P. R. B. Silva, M. M. Maturana,
T. K. Nishimura, A. P. Brandao, M. 1. Endres, and R. C. Chebel.
Characterization of peripartum rumination and activity of cows
diagnosed with metabolic and uterine diseases. J. Dairy Sci. 98:
68126827, 2015. DOI:10.3168/jds.2014-8947
[7] "Alberta province Agriculture and Forest". Agdex 420/11-1, pp
24-25, July 2006
[8] T. J. McDonald, G. W. Brester, A. Bekkerman and J. A. Paterson,
"Professional Animal Scientist", vol. 26 no. 6 655-660, Nov. 2010
[9] A. K. Kelly, M. McGee, D. H. Crews, Jr., A. G. Fahey, A. R.
Wylie, and D. A. Kenny, Effect of divergence in residual feed
intake on feeding behavior, blood metabolic variables, and body
composition traits in growing beef heifers, ] Anim Sci, 88:
109-123, 2009. DOI:10.2527/jas.2009-2196
[10] S. S. Moore, F. D. Mujibi, and E. L. Sherman, Molecular basis
for residual feed intake in beef cattle, ] Anim Sci, 87: E41-47E,
2009. DOI:10.2527/jas.2008-1418
[11] N. Soriani, E. Trevisi, L. Calamari, Relationships between
rumination time, metabolic conditions, and health status in dairy
cows during the transition period, J. Anim. Sci., 90(12), pp.
4544-4554, 2012. DOI:10.2527/jas.2011-5064

Authors

Jin-Wook Chang received the B.S. degrees in
Electrical Engineering from Sungkyunkwan
University, Korea, in 2004. Chang joined the
LG electronics Multimedia research laboratory,

Korea, in 2004, where he has served as the

researcher. He is currently a research director, HRG Inc. He

is interested in pet and livestock internet of things.

Ho-Young Kwak received the B.S., M.S. and
Ph.D. degrees in Computer Science from
Hong-Ik University, Korea, in 1983, 1985 and
1990, respectively. Dr. Kwak joined the faculty

‘ I of the Department of Computer Engineering at

Jeju National University, Jeju, Korea, in 1990. He is

currently a Professor in the Department of Computer
Engineering, Jeju National University. He is interested in
IT-Medical convergence, Healthcare system, IoT and

Software system.



