Color Enhancement
with Adaptive lllumination Estimation
for Low Backlighted Displays
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Image-Backlight Relationship

« To perceive a pixel on the display, we can model as:
I(x,v)
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— L: luminance
_ B: backlight Human e
— t(x,y): transmittance / //// / Upper Polarizer
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Image-Backlight Relationship

« We can simulate

— the compensated image on low backlight
— by scaling-down the enhanced image on full backlight

. The scale-down factor = A''!
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Variation-Based lllumination-Reflectance Model

1 T T T I I T T T T I I
T [V A

05F
106,Y)
S&(x.y)

320 340 360 380 400 420 440 460 480 500 520
 To model an image: I(x,v)=S(x,»)-R(x,y)
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— S: illumination | . Ry _,(x,)
— R: reflectance R(x,y) = Y*(x°y )
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Intensity Enhancement & Saturation Boosting

+ Intensity Enhancement: o [
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Dataset, Subjectlve Test and Tlme

« Dataset:

e Subjective Test:

Twenty images for our BRISQUE test and MOS test.

Method | Huang[6] | Pei[7] | Shih[9] | Retinex | Ours
— BR|SQUE Brisque | 18.80 18.60 | 18.00 18.89 16.73
MOS 2.921 2.608 | 3.388 1.650 3.521

— MOS (12 subjects)

Table. 1. Evaluations on BRISQUE test and MOS test. The lowest BRISQUE
values and the highest MOS wvalues reveal that our system outperforms than
the current existing systems in both numerical and subjective examinations.

: : . Numbers of Iterations 50 20 10
([
PfOCGSSlng Time: Brisque 16.73 16.87 17.30
— |ter. vs BR|SQUE Intel 17-4790 usi.ng Matlab | 0.287 0.150 0.101
_ _ Strong ARM using C (Est.) | 0.086 0.045 0.030
— Iter. vs time Samsung S6 Edge (Est.) 0.0103 | 0.0041 | 0.0021

Table. 2. Evaluations on BRISQUE test and the processing time in seconds.
The estimated processing time on Samsun S6 Edge is analyzed imn the

— hardware
appendices.
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Simulated Results
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