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Integrated Control Strategy of Light and CO, in Blueberry Greenhouse
Based on Maximizing Gaussian Curvature

XU Lihong LIU Huihui  WEI Ruihua
(College of Electronics and Information Engineering, Tongji University, Shanghat 201804, China)

Abstract; Photosynthesis directly affects the quality and yield of blueberries, and the photosynthetic rate
of crops is mainly affected by temperature, light and CO,. At present, the control of light and CO, is
mainly based on the saturation point of photosynthesis rate, and the control and control efficiency is low.
Aiming at the current problems of greenhouse light and CO, control efficiency, a comprehensive control
strategy of blueberry greenhouse light and CO, based on the maximization of Gaussian curvature was
proposed. Firstly, by collecting the blueberry net photosynthetic rate under different temperatures, light,
and CO, nesting, a blueberry net photosynthetic rate mechanism model was established, including light
intensity and CO, concentration at different temperatures; then according to the Gaussian curvature
function of the blueberry photosynthetic rate mechanism model at different temperatures, the fitness
function was constructed, and the particle swarm algorithm was used to optimize the maximum value, the
light intensity and CO, concentration corresponding to the maximum Gaussian curvature were calculated,
and the maximum point of light and CO, Gaussian curvature at different temperatures were obtained;
finally, based on polynomial fitting, different comprehensive control strategy of light and CO, was
established at different temperatures. By comparing with the control of the saturation point of the
maximum net photosynthetic rate, it was found that the average light intensity was decreased by 60. 73% ,
the CO, concentration was decreased by 25.00% , and the average net photosynthetic rate was only
decreased by 14.29% . Compared with the actual blueberry net photosynthetic rate, it was found that
using the proposed comprehensive control strategy of light and CO,, the blueberry net photosynthetic rate
was increased by more than 1. 87 times on average compared with the actual value. It showed that the
proposed comprehensive regulation strategy of illumination and CO, had the characteristics of high
comprehensive benefit, and it can provide theoretical support for the regulation of illumination and CO, in
greenhouse.
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Tab.3 Parameters of blueberry photosynthetic rate model at different temperatures

g 1/C ac Be¢ Ye Qa; Bi Yi Ta
16 3.15x107? 1.72 x10~* 1.00 x10~? 0.048 1 4.96 x10° 5.44 x107? 0.96
20 6.10 x107? 1.95x10~* 7.33 x107* 0.027 5 6.19 x10°° 3.98 x107°? 1.62
24 4.79 x10 ~* 2.13x10°* 5.75 x107* 0.0380 6.34 x10°° 3.59x10°? 1.97
28 3.79 x10 3 2.18 x10°* 5.34 x10°* 0.049 7 6.39 x10°° 3.49 x10°? 2.10
32 3.08 x10°? 2.16 x10~* 5.42 x107* 0.061 4 6.40 x10° 3.58 x10°? 2.12
36 4.90 x10 ~* 2.14 x107* 5.80 x10 ~* 0.0380 6.32x10°° 3.73 x10°? 2.09
40 5.36 x10? 2.08 x10°* 7.11 x10~* 0.0339 6.16 x10~° 4.27x107° 2.03
44 3.53x10°°? 2.11 x10~* 1.00 x10°? 0.053 4 6.62x107° 5.87 x107°? 1.94




%7

TROL SF . BT R R R RN AR EOEIRYE CO, ke

GEEE S 357

A SCHT #E B R TR R AL S
PEM R PR ANZE 4 iR

*4 AARETESEXGEXRERIFENIER
Tab.4 Evaluation index of blueberry photosynthetic

AR Y

rate model at different temperatures

L/ MAE/ MRE/ RMSE/ ]
< (umol-m’z-s’]) % (p,mol-m’z-s") K
16 0.4510 0.5131 0.543 4 0.980 8
20 0.3725 0.5407 0.487 8 0.993 6
24 0.4052 0.176 0 0.4943 0.9959
28 0.446 3 0.2707 0.624 6 0.994 8
32 0.5519 0.5779 0.716 6 0.9926
36 0.5149 0.505 8 0. 605 7 0.9928
40 0.2832 0.0859 0.379 1 0.994 5
44 0.2936 0.099 5 0. 400 2 0.987 7
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Fig.1 Blueberry photosynthetic rate model at different temperatures
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