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RGB to RGBG conversion algorithm based on weighting
factors and related FPGA realization
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Abstract: Active-matrix organic light emitting diode (AMOLED) has the advantages of low power,
wide view-angle, good flexibility and so on. It is regarded as the key of the next generation display
technology. Generally, the sub-pixel arrangement of AMOLED is RGBG, which does not match with
the RGB arrangement of image. In order to realize image display, the research of RGB-to-RGBG is ur-
gent. In this paper, an RGB-to-RGBG conversion algorithm based on weighting factor (BWF) has
been proposed, and related integrated circuit is realized on FPGA (field programmable gate array).
The gray level of each RGBG sub-pixel is represented by the weighted sum of the original gray levels.
The weighting factors are calculated by minimizing the square error (SE). Furthermore, the color

fringing artifact is significantly improved by using this method. The experiment shows that the
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PSNRU and PSNRYV of image processed by BWF is 9.2% and 9.3% larger than that processed by DA,
and the value of MSE (mean square error) is 19.5% lower than that of DA. The proposed algorithm

has been implemented on FPGA. The results show that the displayed image by using the proposed al-

gorithm has good visual effect.
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Fig.1 Four pixel units of RGB and RGBG. (a) Four
pixel units of RGB; (b) Four pixel units of
RGBG.
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Fig.2 Conversion of vertical direction. (a) Sub-pixel
of two lines in the original image; (b) Sub-

pixel of two lines in the RGBG panel.
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