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Modulation of LED Backlight Based on
Hierarchical Tone Mapping Algorithm

OU Hai-yan, GUO Tai-liang” » YAO Jian-min, LIN Zhi-xian, XU Sheng
(College of Physics and Information Engineering , Fuzhou University ,
Fuzhou 350002, China,E-mail :ouhaiyanl74 @163. com)

Abstract: In order to cut down the power consumption of LCD backlight and maintain the
image quality, a modulation algorithm based on hierarchical tone mapping for LED backlight
is proposed. The image is layered by the low pass filter, then sent to the brightness logarith-
mic mapping function to map the low-frequency part to a lower dynamic range, and finally
combined with the gained high-frequency part for outputting. Using the numerical value to
which the maximum gray-scale of the image can increase as the value of number of the LED
backlight factor that can be lowered, dynamic backlight scaling techniques are adopted to
reduce the backlight intensity, improve the transmittance of LCD and compensate its bright-
ness. Simulation results show that power consumption is reduced by 15. 0% and 34.0%
when the distortion rate is at 4. 8% and 15. 6% respectively.
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Fig.1 Framework of hierarchical tone mapping
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Fig. 2 Images of hierarchical tone mapping. (a) Original

image; (b) Low-frequency image; (c) High-fre-

quency image; (d) Luminance mapping image;

(e)Output image.
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LEFE, THBBEA, B L, 7 LED % Table 1 Results of modulation of LED backlight under

different gray-scale range conditions
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Fig. 3 Comparison of different mapping algorithms. (a) BIFE 15.0%; FER B RN 15, 6 %6 B, AT A5 4 T
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