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Implementation of LSTM Model-Based Aquaponics System EC
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ABSTRACT

The aquaponics system is system that integrates hydroponics and aquaculture. it reuses the water used for
aquaculture to reduce the amount of water and chemical fertilizer used in agriculture and increase productivity.
The aquaponics system is a circular system that combines fish farming and hydroponic systems, and requires
precise management because the two types of cultivation systems are connected. The management requires
circulating water control to control EC values, which directly affect crop and fish growth. In this paper, EC data

from sensors installed in the cultivation section and aquaculture section are used as training data for Long-Short-
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term memory(LSTM), Convolution Neural Network(CNN)+LSTM, and Convolutional LSTM(convLSTM) models to

predict EC values and select a model suitable for circulating water control. The evaluation index of the model in

experiment use Mean Square Error(MSE), and based on the predicted EC value of optimal model, an algorithm

that can control circulation water is designed. By combining the algorithm implemented in this paper with the

environmental data collection system, it is possible to systematically manage nutrients required for optimal

production and adjust factors related to circulation water control.
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Layer (type) Output Shape

1stm (LSTM) (None, 20, 64)
lstm_1 (LSTM) (None, 32)
dense (Dense) (None, 1)

Total params: 29,345
Trainable params: 29,345
Non-trainable params: @

02l 3. LSTM &9 %
Fig. 3. Architecture of LSTM model
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Layer (type) Output Shape

time_distributed (TimeDistr (None, 2, 10, 64)
ibuted)

time_distributed_1 (TimeDis (None, 2, 5, 64)
tributed)

time_distributed_2 (TimeDis (None, 2, 320)
tributed)
1stm_2 (LSTM) (None, 32)

dense_2 (Dense) (None, 1)

Total params: 45,345
Trainable params: 45,345
Non-trainable params: @

2 4. CNN+LSTM =¥ 1%
Fig. 4. Architecture of CNN+LSTM model

Layer (type) Output Shape

conv_1stmld (ConvLSTM1D) (None, 1, 20, 64)
conv_1lstmld_1 (ConvLSTM1D) (None, 20, 32)
flatten (Flatten) (None, 640)

dense_1 (Dense) (None, 1)

Total params: 29,953
Trainable params: 29,953
Non-trainable params: @
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Fig. 5. Architecture of convLSTM model
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Fig. 8. Training result of convLSTM model
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Table 1. Result of cultivation section
Training | Validation
MSE
loss loss
LSTM 0.00089 0.00131 0.00021

CNN+LSTM | 0.00105 0.00047 0.18463
convLSTM 0.00169 0.00113 0.00035

E 2. ol A
Table 2 Result of aquaculture section
Training | Validation
MSE
loss loss
LSTM 0.01584 0.01257 0.00191

CNN+LSTM | 0.01671 0.01198 0.00395
convLSTM 0.01538 0.01221 0.00153
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