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Systemic Accuracy Analysis of LED Displays Based on Visual Perception

ZHAO Zi-quan®2, WANG Rui-guang?, ZHENG Xi-fengl, HAO Ya-ru®, CHEN Yu?

1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033,
China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China

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 perception in CIE1976LUV color space. This paper analyzed the
relationship between visual perception 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 accuracy 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 perception. With the algorithm, it is possible to design and optimize the LED
displays’ control system according to visual perception before the LED displays are produced.
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