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Abstract

In view of the strong coupling between temperature and relative humidity in the greenhouse
simulation system, an adaptive decoupling method based on dynamic matrix control was proposed. Taking
the measure of feedforward compensation to eliminate interaction between channels of temperature and
humidity, an adaptive decoupling algorithm by weighting was designed. The proposed method can adjust
the decoupling parameters online under different operating modes, effectively overcome the effect of model
severe mismatch to control accuracy. Compared with the traditional PID control, simulation and
experimental results both indicated the proposed strategy greatly improved the control performance.
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Fig. 1 Block diagram of greenhouse environment

experimental system
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Fig.2  Decoupling principle based on adaptive DMC
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Fig.3  Simulation curves of PID control
HIIET 3 (P 4 MIEE 1ol 5k H A 3E L DMC fig
R0 12 T LA 28 0 583 kR A B2 22 8] ) Bl 25
o, [ IF BR AR A A RS I IR B A & 7 AR IR

—————————— R
W17 fL’l




51 TRIRFR AF . WSN Y RO = PRI I 00 2R 40 0 100 A7 A 42 o) 195
0 LG, A FE I DMC 5501 47 A
35 N N 5 e <2
o TR/ TR O L H T 28

e T <==-

= 25

Jut il 1" S e | £
20 — I

0 10 20 30 40 50 60 70 80
s (1) /s

2 5 i

=3} TTTTTTT/TT== 9\'“1,& L‘iMﬁ
3 — WiEfT

10 20 30 40 50 60 70 80
) /s

4 HIEN DMC AR R kO Ho 2k

Fig.4 Simulation curves of the proposed method
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Tab.1 Performance comparison between two control strategies
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