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Early warning and prevention system for plant diseases in the greenhouse
based on particle swarm optimization-support vector regression ( PSO-
SVR) model

ZHAO Rui, CHENG Xin, XU Xiao-hui, SONG Tao, SUN Yuan-long
(School of Electronic and Information Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: To solve the problems of lags in early warning and plant diseases prevention in the greenhouse, an early
warning system of internet of things in the greenhouse based on particle swarm optimization-support vector machine ( PSO-
SVR) model was designed. Early warning model of plant diseases was established by the system through analyzing and
training of the observed data. According to the predicted results and the scope of environmental parameters which were easy
to cause cucumber diseases, the system could select whether to send early warnings to the users or not by control technology
for internet of things in the greenhouse to realize ecological control of the plant diseases. At the same time, the system could
send reminding messages to devices equipped with the Android platform, and could perform remote monitoring and control.
The system used Wi-Fi technology to form the star network with the sensor system and the embedded device. According to
the effective environmental parameter data returned by the sensor, the PSO-SVR model was used to predict the greenhouse
temperature and humidity, and the prediction accuracies were 97.6% and 96.8% respectively, which could be used as theo-
retical direction. Test results showed that, the system responses with small time and is stable in operation, and can monitor
and predict greenhouse environmental parameters effectively, which has a good practical effect on the prevention and control

of plant diseases.
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Table 1 Mathematical expressions of kernel functions

TR ekt
L MER PR AL ( Linear) K(x,y)=x-y
2351 2\A% F 4L ( Polynomial ) K(x,y)=(x + y+1)?
T4l 4B 50 RBF) K(x.y)= exp{ 'x—g'z}
T PR ( Sigmoid ) K(x,y)=tan h[v(:cr,y)+c]
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Table 2 Comparison of test results of different kernel functions

o IR birdscs
MSE R? MSE R?
2% A% PR KX ( Linear) 0.15 0.95 0.17 0.93
25K ( Polynomial)  1.85 0.84 1.33 0.87
1% ) 3 PR B0 (RBF) 0.12 0.99 0.14 0.98
P45 PR ( Sigmoid ) 0.29 0.94 0.27 0.92
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Fig.9 Curve comparison of temperature test results
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Table 3 Early warning model of environmental parameters of cu-

cumber diseases
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