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Abstract: Recently, the u-IT applications for plants and livestock become larger and control of

livestock farm environment has been used important in the field of industry. We implemented

wireless sensor networks and farm environment automatic control system for applying to the

breeding barn environment by calculating the THI

index. First, we gathered environmental

information like livestock object temperature, heart rate and momentum. And we also collected

the farm environment data including temperature, humidity and illuminance for calculating the THI

index. Then we provide accurate control action roof open and electric fan in of intelligent farm

to keep the best state automatically by using collected data. We believed this technology can

improve industrial competitiveness through the u-IT based smart integrated management system

introduction for industry aversion and dairy industries labor shortages due to hard work and old

ageing.
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Table 1. Yields and production costs compared
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Index Korea U.S.A China
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Fig. 1 Schematic diagram of integrated

dairy management system
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Fig. 2 Integrated gateway
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Table 2. Gathered detail data information and
units of gateway
Photo —Plethysmo Graphyl : @b
PPM2 : (Part Per Million)s % Z742] o]

Lux3 : gle] 9718 vehlis 25 w9l
Knots4 : & Aztell 1.852v]E] o]& 1o

Detail data and units
Body Temperature(C),
Pulse(PPG1), Activity(G)
Farm Temperature(C),
Humidity (%),

CO2 Density(PPM2), Light
Intensity(Lux3)

Main Category
Biometric

Information

Environmental
Information

Feedstuff Feedstuff
Remain Remain(0~100%)
External

Wind speed(knots4),

Environmental .
Rainfall Detection

Information
Farm Fan Operational Status,

Environmental | Open Detection of

Information window or Roof
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Fig. 3 Biological/Environmental sensors

=
A4zl iz

A%tk

4. THI X=& ol&% Mo LuelE A4 &

SKe A
&3to] THI A& Axtsilth. THI A 2%
o FEE HlgoR Q3 & JlFo] Wi 2Eg
22 22 1383 Aoz 71EY A% AAs
= Aol

THI = (1.8* T+ 32) — [(0.55 — 0.0055* Hr)
*(1.8%T— 26.8)] (1)

[T: Temperature, Hr: Relative Humidity]
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Table 3. Effect to livestock depending on the
THI index range

THI index Effect to Livestock
= 72 None

72 ~ 78 Little

78 ~ 89 Severe

89 ~ 98 Very severe
98 ~ Collapse and die

X 4. FAF 874 Aol gags 8oF
Table 4. Summary of barn environment control

algorithm

(O: Open or On, A Don't Care, X: Close or Off)
THI Index
Under 65 Over
60 S 72
Open roofs X O O
Open

Equipment In

operation rain

windows
operate fans A X (0] O
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Fig. 4 Opening demonstration of roof and

windows

(THI index)

| Severe effect
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Fig. 5 Average THI index graph compared
general barn and experimental barn during 10
hours a day)
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