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Abstract; To decrease the risk of bilirubin encephalopathy and minimize the need for exchange transfusion ef-
fectively, the most efficient absorption spectrum of standard bilirubin tested by the experiment was regarded as
the target spectrum. On the basis of spectral constructing theory, monochromatic light-emitting diodes( LEDs)
with different peak wavelength and full width at half maximum( FWHM) were used as matching sources. The
simple genetic algorithm( SGA) was first proposed as the spectral matching method in this study. The optimal
combination ratios of LEDs were obtained by calculating the non-negative least square of the overdetermined e-
quations. The required LED number at each peak wavelength was then calculated. Simulation experimental re-
sults show that the fitting spectrum is very comparable to the target spectrum with 98. 39% matching degree,
and a new spectral power distribution of LED-based jaundice therapeutic device was obtained finally. With

simplicity, high efficiency, and small fitting error, this algorithm is very suitable for the study of LED-based
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spectral power distribution matching technology.
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