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LED Spectral Matching Based on Adaptive Differential Evolution Algorithm
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' School of Environment Science and Optoelectronic Technology, University of Science and Technology of China,
Hefei 230026, Anhui, China;
* Key Laboratory of Environment Optics and Technology, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Hefei 230031, Anhwi, China

Abstract An adaptive differential evolution algorithm is proposed as a spectral matching algorithm to synthesize
various target spectra with monochromatic light-emitting diodes (LEDs). The gaussian correction model is used to
characterize the distribution of monochromatic LEDs. The standard AM1.5 solar spectrum and vegetation spectrum
are simulated based on equally distributed LEDs, and the correlation coefficient and root-mean-square error are used
as evaluation criteria. On this basis, the LEDs in the laboratory are used for experimental verification, and the
fitting effect of the proposed algorithm is better than the simulated annealing algorithm and the genetic algorithm.
The experimental results show that the proposed adaptive differential evolution algorithm, with automatic setting of
parameters and good fitting effect, can be widely used in the LED spectral matching simulation tests and engineering
practices.
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Table 1 Results of spectral curves fitted by SADE algorithm

Target spectrum Band range /nm LED type R* RMSE
Peak wavelength with 15 nm interval 0.9934 0. 1045

AMI1. 5 spectrum 380—800 Peak wavelength with 20 nm interval 0.9913 0.1197
Peak wavelength with 30 nm interval 0.9824 0.1703

Peak wavelength with 15 nm interval 0.9978 0.0131

Vegetation spectrum 400-780 Peak wavelength with 20 nm interval 0.9969 0.0154
Peak wavelength with 30 nm interval 0.9849 0.0342
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Peak Peak
wavelength / FWHM / wavelength / FWHM /

. nm . nm
380 10 560 40
395 15 590 20
400 17 600 15
410 17 610 15
420 16 630 15
430 19 645 17
450 20 660 17
460 22 680 20
480 26 700 22
500 25 730 22
520 30 760 24
530 30 780 25
545 40
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Table 3 Comparison of results of different algorithms

R*® RMSE
Method ~ AMI. 5 Vegetation ~ AMI1.5  Vegetation
spectrum spectrum spectrum spectrum
SA 0. 9404 0.9036 0.3132 0. 0864
GA 0.9547 0.9137 0.2731 0.0817
SADE 0.9715 0.9528 0.2166 0. 0604

i 3 AIAL A SALGASADE #14 AMI1. 5
PrRifE 3%, 745 2 1 R® Al RMSE 43 %14 0. 9404,
0.9547.0. 9715 F1 0. 3132,0. 2731,0. 2166; F| J
SA.GA. SADE #l & # #% Ot %, 15 8 19 R® M
RMSE Zr % 24 0.9036, 0.9137, 0.9528 Al
0.0864.,0.0817,0. 0604, A LL7A& H, 7€ B Fl 9T 4
PR T FTEE A S N 25 A BB A 45 R Y
XA, A SA I GA 14 G IE mh < s 7
FE 8 FFR.
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Fig. 7 AMI1.5 spectrum and vegetation spectrum fitted by SA algorithm. (a) AM1.5 spectrum;

(b) vegetation spectrum
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