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Development of Clean Smart Livestock Farm Environment
Management System Using Digital Twin and IoT
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ABSTRACT

In order to build a clean smart livestock barn, the issue of environmental management of the barn is
important. The cause of various livestock diseases such as foot-and-mouth disease can be transmitted through
external transmission, but environmental management of livestock is an important factor. This study aims to
identify the cause of disease spread for environmental management of clean smart cattle sheds. To this end,
digital twin technology was introduced as a method of collecting and monitoring information from various
environmental sensors. In addition, through the analysis and prediction of the causes of the spread of livestock
diseases, the ability of livestock farmers to respond was enhanced. An intuitive interface was provided by
establishing a 3D virtual world projecting the real world, and a pilot case of combining digital twin and IoT

technology in the field of smart livestock was presented and the applicability was verified.
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Fig. 1. Killing and damage due to foot-and-mouth disease

Fhdel DARE S E3) @S] A A Aot}
PPsskes slol, Sk} s Y ERAE ] 9]
g rhEdal 75 2 gduiake AskaA sjsic

Ea

II. ZHHT

2.1 THS rdel
TASL HHl=ellx] Al 7SR dE s 214
Hofglar Ao} wix] 5 715l wigk Aol =2
wlolg] ~A] Agule] &l £Folth Ao Y 94, ¢
o 2 3272, A, l%ﬁl = o] e A
7Sl sk FAYS A 2 3 F
Az} 1Qlo g whel#) o 9lom, fejuelels WA
TAAE AL A 5E iR 3 A e 9
Q] Zog AP
= S48 WTO, FTA 5ol o83+ 24 2
= Hoﬂ sl At weke w sl 3
Z4F o) WAIALS- S0 2 sEAlno] F<a] 9l
]C’ﬂ_.i k= 9ok o1 AR ) wkEA =
7RI ARR, W, AP S 25 913 9
A, AR 5] SAE 29 Sk A el ke
shekE|ar Qlet fle} AR ]l 23k AR Eiks WA
]

[od

“E
oL

RS

¢

r2 ri’L' FO

ﬁ‘%

S
5

ml
O
|

H

=
8171 S13te] Aql ARE AlES] 2Aska 2]
e 7 e FFA TSl AAE] das s
Ake] S = vk Ao Q13 AAA, ARl
iz el Do) bl FANLE 7] 2e]
ALl AEIaL F B SRl dRkE Wil A
7telo] 8 89l 28, $ 71, Agels HRR

:r!-z]]oi H]—,\ﬂ 0:13]:0 o]

Table 1. Factors affecting the occurrence of foot-and-
mouth disease

Measurement Meaning

Depending on the climate, a favorable
environment for the spread of the virus

Climate .
can be created, which can affect
foot-and-mouth disease.
. It is possible to prepare in advance
Wind . o
.. because the wind direction affects
Direction

nearby livestock houses.

By collecting the vehicle movement
route and inspecting the livestock on
the route, it saves a lot of time and
money.

Vehicle Path

It is significant that foot-and-mouth
disease occurs and spreads mainly in
winter, when the virus is easy to
spread.

Temperature
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