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Abstract: A linear mathematical model is established to describe LED displays’ colors accor-
ding to LED’s optical characters and the the pulse width modulation method of LED displays’
control system. Furthermore, the mathematical model is connected with the visual percep-
tion in CIE1976L.LUV color space. This paper analyzed the relationship between visual per-
ception and accuracy requirement of control system when the neighbouring gray levels and
neighbouring colors of LEDs are discussed. Moreover, to calculate the control system’s accu-
racy according to visual perception, the uniform problems of LED are discussed. This paper
gives an algorithm to calculate the systemic accuracy of LED displays based on visual percep-
tion. With the algorithm, it is possible to design and optimize the LED displays’ control sys-
tem according to visual perception before the LED displays are produced.
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Fig.2 When M is set as 8, the color difference between

newly neighbouring colors which were mixed by

the maximum power of blue LED and the alterable

power of red or green LED.
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Fig. 3 Color difference between newly neighbouring colors
which were mixed by the alterable power of blue

LED and the lowest power of the green LED,

when the M was set from 8 to 14.
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Table 5 Considering the uniform problems of LEDs, the
values of M are calculated when the primary

colors of LEDs are compound into various colors
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Fig. 6 Color difference of LED display’s low brightness
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Fig. 5
white-point between neighbouring LED pixels
when M was set as 8 and the LED display was

dealt with color correction.

white-point between neighbouring LED pixels
when M was set as 14 and the LED display was

dealt with color correction.
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