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Multi—objective function optimization for environmental control
in greenhouse based on grey particle swarm algorithm

ZHANG Xuehua'?, ZHANG Wul?", LI Yeyun®, CAI Ruiying?, ZHU Xiaogian?

(1.Key Laboratory of Technology Integration and Application in Agricultural Internet of Things, Ministry of Agriculture,
Hefei 230036, China;2.College of Information and Computer Science, Anhui Agricultural University, Hefei 230036,
China; 3.Key Laboratory of Tea Plant Biology and Resource Utilization, Hefei 230036,China)

Abstract: On the basis of the extended autoregressive model (ARX), a multi-objective function of the temperature, the
humidity and the economic cost was established by introducing the artificial control factors. Multi—objective fuction
optimization for environmental control was carried out in the tea—growing seedling greenhouse by using the grey
correlation theory and the particle swarm optimization algorithm (PSO). The simulation results showed that the energy
consumption could reduced by 17.6% under the control of the multi—objective PSO as the temperature dropped from 31.5
‘C to 24.51 ‘Cand the humidity increased from 47.2% to 59.35%. Comparison with the linear weighted sum method and
the single objective PSO, it could regulate the temperature and the humidity to meet the requirements for the growth of
tea seedlings in greenhouse within 20 minutes under the condition of opening sun shading and spraying conditions.
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Fig.1 The output curve of temperature model is verified by the
data from 11:30 to 12:00
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Fig.2 The output curve of the humidity model is verified by the
data from 11:30 to 12:00
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Fig.4 The output curve of the humidity model is verified by the PSO
data from 12:30 to 13:00
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Table 1 Temperature, humidity and power consumption of different algorithms
IC 1% 1A
PSO PSO PSO
PSO PSO PSO
31.50 47.20 0.17
31.19 26.29 24.51 38.67 54.69 59.35 0.04 0.52 0.14
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