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Design and Application of Irrigation and Fertilization System Based on Fuzzy Control

KONG De-zhi, SUN Chang-quan (Jiangsu Vocational College of Agriculture and Forestry, Jurong, Jiangsu 212400)

Abstract An irrigation and fertilization system based on fuzzy control was designed. Using Internet of things technology to construct wireless sen-
sor network, collecting data of temperature, humidity and intensity of illumination in crops growth zone, the main parameters of irrigation and fer-
tilization system were monitored through online EC/pH sensor. After fuzzy decision, the master computer sends control commands to the slave
computer, the slave computer controls the irrigation and fertilization system to realize the precise allocation of nutrient solution for irrigation and

fertilization with different nutrient concentrations and different irrigation modes.
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Note: 1. Water supply valve; 2. Backwater pool; 3. Water supply
pump; 4. Liquid level sensor; 5. Filter; 6. Water operated
valve; 7. Float valve; 8. Mixing drum; 9. Control device;
10. Liquid level sensor; 11. Mother liquor tank; 12. Filter;
13. Ball valve; 14. Venturi fertilizer suction device; 15. EC val-
ue sensor; 16. pH value sensor; 17. Zone solenoid valve;
18. Flowtransducer.
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Fig.1 The structure of irrigation and fermentation system
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Fig.2 The entity of irrigation and fermentation system
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Fig.3 The structure diagram of EC value fuzzy controller

If (E is NB) and (EC is NS) then (U is PB)
If (Eis NB) and (EC is Z) then (U is PB)
If (Eis NB) and (EC is PS) then (U is PS)
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Table 1 Fuzzy control rules for output variable u

EC ftiffi2% e EC {E 22751k ec Change of EC value deviation
EC value

deviation FB Ps z NS NB
NB VA PS PB PB PB
NS NS Z PS PS PB

Z NB NS Y/ PS PB
PS NB NS NS Z PS
PB NB NB NB NS Z
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Fig.4 Hardware architecture of control device
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Fig.5 System software interface
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Fig.6 Response curve of system EC value
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Fig.8 The three dimensional figure of the stripper finger
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