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Abstract

Smart farm dissemination by continuously developing IoT is one of the best solution for decreasing labor in Korea
farming area because of ageing. For this reason, the number of Smart farm in Korea is being increased. The Smart
farm can control farming environment such as temperature for human. Specially, The important thing is controlling
proper temperature for farming. In order to control the temperature, legacy smart farms are usually using pans or air
conditioners which can control the temperature. However, those devices result in increasing production cost because the
electric power consumption is high. For this reason, we propose a smart farm which can predict the proper temperature
after an hour by using Deep learning to minimize the electric power consumption by controlling window instead of pans
or air conditioners. We can see the 83% of electric power saving by means of the proposed smart farm.
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Fig 1. The proposed green house control system structure
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Algorithm 1. Optimized House Temperature Predictor
Input :
Train_data : Smart Farm Dataset Array
Test_data : Test_data Array
Output :
Data_prediction : Predicted Optimizing Temperature
Algorithm :
POT_prediction(Train_data, Test_data)
{
POT_predictor = multilayerPereptron();
POT_predictor.setLearningRate(0.1);
POT_predictor.setTrainingTime(10000);
POT_predictor.setHiddenLayers("3");
POT_predictor.buildClassifier(Train_data);
data_prediction =
POT_predictor.classifylnstance(Test_data);
return(Data_prediction);
}
Fig 3. The algorithm of the optimized temperature

predictor
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Algorithm 2. Optimized Temperature Processor
Input :

Predicted_data : Predicted Optimizing
House Temperature

Real_data : Real House Temperature Data

Outside_data : Outside Temperature and Humidity Data
Output :

Control_state : control message data
Algorithm :
POT_Processor(Predicted_data, Real_data, Outside_data)
{

state = House_State_Decision(POT, Real_data);
if state == 1 then

house_dynamic_data =
GPTDM(Outside_data, Real_data);

optimizing_duration
OTP(house_dynamic_data, difference_temp);

send_control(optimizing_duration, state);

b
endif

}

Fig 4. The algorithm of the optimized
processor
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Qa7 wEe] oo
Q=2 W (Control_state)

Algorithm 3. House State Decision

Input :
Predicted_data : Predicted Optimizing
House Temperature
Real_data : Real House Temperature Data
Output :
Control_state : control message data
Algorithm :

state_decision(Train_data, Test_data)

difference_temp = real_data — Predicted_data;
if difference_temp < 05 || difference_temp > -0.5 then
Control_state = 0;

else

Control_state = 1;
endif
Return(control_state);

}

Fig 5. The algorithm of house state decision
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Table 1. The germination period temperature dynamic
model parameters
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Algorithm 3. Optimizing Time Calculator
IInput :
house_dynamic_data : temperature change per second
difference_temp : difference between predicted and real
temperature
Output :
optimizing_duration : control message data

Algorithm :
OT_Calculator(Train_data, Test_data)
{

optimizing_duration = difference_temp /
house_dynamic_data;
Return(optimizing_duration);

}

Fig 6. The algorithm of the optimizing time calculator
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