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Application research on data fusion and

fuzzy control method in greenhouse
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Abstract. In response to shortcomings of the current greenhouse control system, the data fusion and
fuzzy control method was studied and applied to the greenhouse. The Dixon Criterion was used to deal
with large errors in three environmental factors, consisting of temperature, humidity and illumination
collected by the sensors, and the improved adaptive weighted fusion algorithm was used for data
fusion. The fuzzy controller was designed by using the fuzzy logic toolbox in MATLAB software.
Fused deviation values of those environmental factors were used as inputs of the fuzzy controller, while
multiple environmental controller signals, such as heaters, ventilators, and fill lamps were used as
outputs to establish a multi-input and multi-output fuzzy control system. The test results show that

this method can facilitate the environmental factors to quickly reach the required environmental setting

W EH: 2019-10-29
BEMEE: KRFAT6— DI WA 2FE N BB WL, E2 NG & 5 #0607 m A AF5 . E-mail: zhangzhenyu@

zust. edu. cn,



198 W TR 4 22 B 2 %32 %

values with small fluctuation range of data when the state being stable. This method can effectively
improve the growing conditions of crops and meet the control requirements of the greenhouse.
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Table 1  Six sets of temperature data collected in greenhouse

45 RE/C

14 26.8 26.5 25.8 26.2
oA 26.4 26.8 26.0 25.7
%34 25.4 25.7 26.3 25.9
g4 26.2 25.8 25.5 25.6
%54 25.7 26.5 26.8 26.1
556 41 26.5 26.0 26.3 25.9
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Fig.2 Model of greenhouse environmental control
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Table 3 Partial fuzzy rule control table
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Fig.4 Curve of changes in environmental factors in greenhouse
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