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Abstract

This paper proposes a driving current control method for a back light unit (BLU), consisting of red, green, and blue
(RGB) light-emitting diodes (LEDs), whereby an RGB optical sensor is used to check the output color stimulus variation
to enable a time-stable color stimulus for light emission by the RGB LED BLU. First, to obtain the present color stimulus
information of the RGB LED BLU, an RGB to XYZ transform matrix is derived to enable CIEXYZ values to be
calculated for the RGB LED BLU from the output values of an RGB optical sensor. The elements of the RGB to XYZ
transform matrix are polynomial coefficients resulting from a polynomial regression. Next, to obtain the proper duty control
values for the current supplied to the RGB LEDs, an XYZ to Duty transform matrix is derived to calculate the duty
control values for the RGB LEDs from the target CIEXYZ values. The data used to derive the XYZ to Duty transform
matrix are the CIEXYZ values for the RGB LED BLU estimated from the output values of the RGB optical sensor and
corresponding duty control values applied to the RGB LEDs for the present, first preceding, and second preceding
sequential check points. With every fixed-interval check of the color stimulus of the RGB LED BLU, the XYZ to Duty
transform matrix changes adaptively according to the present lighting condition of the RGB LED BLU, thereby allowing
the RGB LED BLU to emit the target color stimulus in a time-stable format, regardless of changes in the lighting
condition of the RGB LEDs.
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Table 1. Please Change of CIEXYZ values of RGB LED
BLU with time.
AZE X Y Z
0% 6464 6469 11710
108 6308 6334 11610
208 6202 6242 11550
0% 6125 6175 11510
17130+ 5318 5901 11410
1A17H0E 5818 5901 11410
1471508 5318 5801 11410
2A1 7 5817 5900 11410
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Fig. 3. Please Measurement environment of RGB optical sensor characterization.
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Table 3. Color differences between measured and
estimated CIEXYZ values according to matrix
size used.

gHe] 77| 3, A,
3x3 09178 43103
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3x11 0.1693 06254
3x14 0.1136 0.4191
3x20 0.1124 0.4081
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Dy Dy D, X Y z AE, Axy Au'v'
3153 1822 3206 660111 5991.83 11869.7 0.082 0.00016 0.00011
3165 1825 3210 660845 599551 11874.1 0038 0.00007 0.00005
3170 1827 012 860702 5994.12 1187277 0045 0.00008 0.00007
3002 1839 3295 6619.2 60026 1188876 0110 0.00012 0.00012
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3220 1849 3233 660054 5990.21 11863.89 0.066 0.00009 0.00006
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3044 185 3239 6597.21 5987.12 11862.8 0.089 0.00016 0.00011
3956 1860 3245 6607.96 5995.79 11880.15 0.054 0.00015 0.00010
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