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Abstract: The current control methods in the grain drying process mainly focus on ensuring uniform moisture

content, energy saving, and emission reduction. However, precise control of drying quality remains a bottleneck
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problem. To address issues such as strong coupling, nonlinearity, and difficult quality control in the grain drying

process, this paper proposes the utilization of long and short-term memory neural network (LSTM) coupled with

model predictive control (MPC) based on previous studies. This combined controller was applied to regulate the

grain drying process according to a reference diagram for high-quality rice targeted regulation during the drying

process. The simulation environment was used to compare the control accuracy of these two controllers. The

effectiveness of system control was evaluated through continuous rice drying tests conducted both before and after

the incorporation of the process reference diagram. Results demonstrate that compared to conventional PID

controller, the LSTM-MPC controller exhibits stronger robustness and faster response speed. Furthermore, by

incorporating the process reference diagram into control decisions, visualization of the drying process quality index

can be achieved while significantly improving overall drying quality levels.

Key words: high quality rice; LSTM-MPC; quality targeted regulation; intelligent control
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Fig.1 Thesmall seale continuous drying test machine
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Fig.2 Sohematic diagram of sensor layout
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Table 1 Partial drying test data

Mo/% Te/°C He/% To1/°C To/°C Tos/°C Hoi/% Ho./% Hes/% T./°C T,/°C T5/°C Ty/°C M\/%
24.7 16.1 22.7 54.8 60.6 69.4 43.7 31.8 20.2 70.8 73.3 83.8 82.5 13.69
24.7 16.0 22.7 54.8 60.7 69.9 43.5 31.0 20.2 70.3 72.7 83.1 82.1 13.69

24.7 16.0 22.7 55.0 61.0 70.2 43.7
24.7 16.0 22.8 55.0 61.0 69.9 42.7
24.7 16.1 22.6 55.4 61.8 70.0 41.9
24.7 16.1 22.6 55.8 61.3 69.8 42.8
24.7 16.0 22.7 55.8 61.5 69.8 41.7
24.7 16.1 22.7 55.8 61.5 70.0 42.1
24.7 16.1 22.6 55.8 61.4 69.7 41.7
24.7 16.0 22.5 56.2 61.5 70.0 40.8
24.7 16.1 22.8 56.0 61.3 69.8 41.9
24.7 16.1 22.7 56.1 61.6 70.0 40.6
24.7 15.9 233 56.3 61.7 69.8 41.1

31.0 20.0 70.0 72.1 82.8 81.7 13.70
31.0 20.0 70.0 72.2 83.0 81.7 13.70
29.9 20.1 69.5 71.7 82.2 81.2 13.72
30.6 19.9 70.5 72.2 82.7 81.5 13.72
30.2 20.2 70.7 72.0 82.4 81.3 13.73
30.2 20.1 70.4 71.3 82.0 81.2 13.73
30.1 20.3 70.3 71.2 82.9 81.4 13.83
30.0 20.2 69.7 70.6 82.1 81.1 13.84
31.0 20.3 70.2 71.0 82.5 81.8 13.83
30.0 20.3 70.2 71.0 823 81.9 13.83
30.9 20.0 70.1 70.5 81.8 81.7 13.83
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Fig.3 Controller block diagram of LSTM-MPC
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