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Preof canopy leaf area in hydroponic lettuce based on
bidirectional TCN-BiLSTM

Fei Hu Liangcheng Xiao Ling Luo Xiubo Gong Ying Zhang
Chongqing Chonggqing Institute of International Business and Economics, Chongqing, 401520, China

Abstract

In view of the problem of real-time monitoring of nutrient solution concentration, this study proposed a hybrid architecture of
two-way temporal convolution network (BiTCN)) and bidirectional long-way short-term memory network (BiLSTM) (Temporal
Convolutional Network-Bidirectional Long Short-Term Memory). Among them, BiTCN uses void convolution to expand the
receptive field, alleviates the gradient disappearance through residual connection (Residual block), and the BiLSTM layer analyzes
the local temporal dynamic features. The output of the two types of modules is weighted and integrated by the attention mechanism.
The genetic algorithm is introduced to optimize the hyperparameters, and the projection area of the canopy is predicted combined
with the temporal data of illumination intensity. With the Stanley plant hydroponic special nutrient solution, the lettuce growth
parameters were obtained by setting the gradient concentration test, and the growth environment data and growth index data set
were constructed. The test shows that the model determination coefficient (R?) reaches 0.91 and the improved TCN-BiLSTM model
improves by 0.19 compared with the conventional LSTM model.
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