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Abstract: In modern agricultural production, Light emitting diode (LED) is often used as a plant
lighting source to supplement the agricultural crops. In order to improve the uniformity of the light
source of LED plant lighting array, a new design method based on improved particle swarm optimiza-

tion( PSO) of LED plant illuminated array light source is proposed in this paper. The mathematical
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modeling of the red and blue light LED plant light source array is carried out by MATLAB, and the
red and blue light LED coordinates are found under the condition of high uniformity using the parti-
cle swarm optimization algorithm, and the red and blue light LED arrangement array in the two-di-
mensional case is designed. The stochastic inertia weight particle swarm optimization ( random inertia
particle swarm optimization) algorithm is used to design the three-dimensional scheme, and the two
design schemes are verified with Tracepro and compared with the traditional red and blue light
LED. The results show that, compared with the uniformity of the optical quantum flux density
( Photosynthetic photon flux density, PPFD) designed by the common line by line array LED array,
the uniformity of the two-dimensional design scheme is 88.7% by PSO optimization method, and
the design is improved by 9. 1% compared with the line by line arrangement. The PPFD uniformi-
ty of the 3D design is 92. 6% , which is 3.9% higher than that of the two-dimensional design, and
13% higher than that of the equal spacing row by row arrangement. This experiment proves the
feasibility of using PSO to design the light source of LED plant lighting array in two-dimensional

and three-dimensional space, and improves the work efficiency at the same time in the simple de-
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sign process.
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