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The environment monitoring system of cellar based on fuzzy PID control
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Abstract: Objective: Solve the problem of inaccurate temperature
control of liquor entering the cellar. Methods: Based on the
embedded platform, a ZigBee wireless sensor network for cellar
parameter aggregation is constructed. The cellar environmental
data transmission, storage and display were realized through NB-
IOT and cloud platform. Algorithm, real-time optimization of
output parameters K, ., K;, Ky. to achieve precise control of
cellar temperature. Finally verify the performance of the
temperature control system. Results: The maximum deviation
between the measured temperature and the set temperature by
the fuzzy PID control algorithm is 0.25 C, the overshoot is

1.6%,

measurement data with the data collected by the monitoring

and the error is within 5% by comparing the manual

system. Conclusion: The temperature of entering the cellar can be
controlled quickly and accurately by using the fuzzy PID control
strategy.
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Figure 1  Fuzzy PID control structure diagram surface diagram
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Figure 4 K, coefficient parameter adjustment

control surface diagram
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Overall system structure drawing
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Figure 6 Embedded system structure diagram
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Figure 7 ZigBee minimum system motherboard schematic diagram
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Schematic diagram of cellar monitoring

Figure 9
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Figure 12 Temperature control simulation result diagram

Figure 13 Comparative test
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Table 5 Comparison table

of some parameters

in monitoring
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il /s o BEC mmc mav
30 13 23.5 23.1 1.7
60 13 22.2 22.0 0.9
80 14 21.9 21.2 3.3
100 14 21.7 21.7 0.2
200 14 21.5 21.3 0.9
300 14 21.5 21.6 0.4
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