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Design of Smartfarm Environment Controller Using Fuzzy Control Method and
Human Machine Interface for Livestock Building
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Abstract The most important part of the smart livestock building system is to maintain a breeding environment so that livestock can
grow to high quality despite changes in the internal and external atmospheric environment. Especially, it is very important to
maintain the temperature and humidity in the livestock building because various diseases occur during the summer and winter. To
manage the environment suitable for livestock, a smartfarm system for livestock building is applied, but it is very expensive. In this
study, we propose a hardware design and control method for low cost system based on HMI and fuzzy control. To evaluate the
performance of the proposed system, we did a simulation experiment in the atmospheric conditions of summer and winter. As a
result, it showed the performance of minimizing the temperature and humidity stress of livestock. And when applied to the livestock
building, the proposed system showed stable control performance even in the change of the external atmospheric environment.
Therefore, as with these results, if proposed system in this study is applied to the smart farm system, it will be effective in
managing the environment of livestock building.
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Table 1. Sensors and measurement range to manage
environment of livestock building.

Metrics Measurement range
Temperature -40C~120C
Humidity 0~100%
Rain Rain detection Heater Function
Ammonia 0~100ppm

Indoor Sensor

Temperature [ J

B _, | Anlog Amp. ADC & _, Rs485
Humidity @ [ & Filter(LPF) ]"[ cpu H RS485 } Comn. Line
Ammonia @

Outdoor Sensor

Temperature [

s _, | Anlog Amp. ADC & RS485
Humidity : [ & Filter(LPF) }[ CPU R348 Com. Line

Rain

Fig. 2. Structure of indoor/outdoor sensor device.
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Fig. 3. Structure of Input/Output device.
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Indoor | Temp. © [ —[(fuzziﬂcation)] [ Function ]_‘7 o Cooling Fog Unit i i
Sensor ity « I I » ‘ functions for inputs/outputs of Fuzzy Controller
Ammonia ¢ Output o Side Curtain
i rierence J | etumitation Siylight linguistic variables
Temp. ¢ e Inputs and outputs . .
Outdoor | . Rule o Heat Lamp membership functions
Sensor | Humidity o (Knowledge) of controller
Rain o (a b, 0
(a) Proposed Fuzzy Controller L(Triangle, 0, 0, 45)
H, T, N(Trlgngle, 40, 56, 72)
1(x) w(x) W(Triangle, 66, 72, 78)
{ / i E(Triangle, 72, 80, 80)
Temperature, L(Triangle, -10, -10, 5)
7 M(Triangle, 0, 15, 28)
IS |y ‘ H(Triangle, 25, 40, 40)
) ) ) L(Triangle, 0, 0, 40)
(b) Triangle(input) (0 singleton(output) INd0Or | iy, | M(Triangle, 5. 60, 86)
. . . H(Triangle, 80, 100, 100)
Fig. 6. Input/Output membership functions of fuzzy Input
controller. Ammonia. A. L(Triangle, 0, 0, 25)
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SEHT YEOTI) =S w, SEs} YEET o) H(Triangle, 25, 40, 40)
7t =5 woll met A7 ofH) wekA B A Outdoor L(Triangle, 0, 0, 40)
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Table 3. Rules of Fuzzy Controller

Outputs Rules
if Ty Is L then Fy Is Off
if Ty Is N then F, is Off
if Ty Is Wthen F, is On
Fan |if Ty is E then Fy is On
ifA, isLand Ty /s L then Fy is Off
if A, isL and Ty s N then F, Is Off
if Ai is H then F, is On
if Ty is L then G is Off
if Ty is N then Cy is Off

C'c;%hgng if Ty is E and H; Is L then Cy Is On
if Tg is £ and H, /s M then Cy /s On
if Ty is £ and H; /s H then C,. Iis Off
if Ry, is On then S, is Close
it T, is L then S Is Close
it T, is M and R, is Off and H; is H and
) H is L then S, is Qoen
Si9e Vi s M and Ry is OF and H is H and
Curtain

H, is M then S, is Qoen

if Tg is N and Ry, is Off then S, is Open
if T is £ and Ry, is Off then S. Is Open
if Ty is W and Ry, s Off then S, is Open
if T, is L then S, Is Close

if Ry, [s On then S, is Close

Skylight |/f R, is Off and Ty is N then S, is Open
if Ry, is Off and Ty is W then S, Is Close
if Ry, is Off and Ty Is E then S; is Close
if T, is L then H; Is On

it 1, is M then H, is Off

i

it 1, is H then H, is Off

i
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