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LED spectral model characterized by several Gaussian functions
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Abstract: The spectra of Light Emitting Diode ( LEDs) with different colors and powers are measured with a
photometric, chromatic and electric characteristic analyzer, and then a new model consisted of several Gaussi-
an distribution functions is used to represent the spectra of LED. Meanwhile, the model coefficients are calcu-
lated through the LED spectra in a rated current. It is shown that an expression with 3n Gaussian distribution
functions is proper to represent the LED’s spectrum of n peaks. The errors between the established model and
the actual spectra of high power LEDs of red, yellow, blue, green and white color are 3.45% , 1.01% ,
2.33% , 4.65% and 2.49% , respectively. For the low-power LEDs, the errors are 2.61% , 2.65% ,
3.77% , 2.87% and 2.48% , respectively. Compared with the reported models, the established model has
characteristics of high precision and good universality. This study is very important to design the photometric,
chromatic instruments or the intelligent products of LEDs.
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Fig. 1  Structure diagram of LED photometric, chromatic and electric characteristic analyzer
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Tab.1 Square sum of error( SSE)

1A E PR AL 2 A~ R K 3 /e 0T e A 4 A~ e AR
UZES NES S NVES kS RS /NI RI#
£ 0.2089 0.236 2 0.0115 0.010 1 0.01099  0.00052  0.00178  0.000 11
W 0.1786 - 0.005 12 - 0.000 95 - 0.001 85 -
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Fig.2  Flow chart of calculating model coefficients
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Tab.2 Model coefficients of monochrome LED

/i LED K% LED
ar o i E£3 a i r
A, 0.729 5 0.455 5 0.490 4 0.7153 0.423 6 0.502 2 0.755 3
Ay, 0.2580 6 0.260 5 0.168 1 0.3272 0.162 9 0.109 9 0.259 2
Ay 0.1213 0.310'8 0.3621  —0.0869 0.439 1 0.405 4 0.084 1
a,  -5.2096  -2.9903  -1.8177  -3.8576  -7.5029  -1.5625  -4.3486
4,  -0.6936 101742  -0.7376  -0.950  -0.5118  -0.5721  -0.918 3
a,  -9.0884  -0.7125  -7.5910 -17.0655  -1.7457  -7.1278  -8.018 5
m,  -4.4533 1.548 6 7.959 8 9.2695  -7.3338 8.7278  10.866 3
m,  -9.9639  -2.5134  -0.8243 9.3389  -2.1039  -1.6914 22,8042
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