Content-Aware Automated Parameter Tuning for Approximate Color Transforms
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method for calculating a lower bound for the optimal Conduct a user study to quantify OLED display power can be modelled as a Sum of quadratlc .functlons with paramgters

transform parameters for approximate color transforms. We the per ce,oz‘ug/ quality of [q, B, y]. for. each channel [1]. The power of an image x, with x¢[i] the channel ¢ intensity of

conducted a user study with 62 participants and 6,400 image transformed images. pixel i, Is given by, N

pair comparisons to derive the proposed solution. We can * Extractimage features that are P(x)= z z—a x€[i]* + BexC[i]l + v,

oredict the parameter lower bound, robustly, with a 1.6% correlated with an image’s N __12 ¢ ¢ ¢

mean squared error by using the user study results and sensitivity to the transform (r.g.b3 1=

simple Image-color-based heuristics. We show that these parameters.

An energy optimised image vy is found through constrained minimisation, with least-squares
(15) and Euclidean (l,) distances as ¢(y —x), and the scalar, A, controlling the
aggressiveness of the approximation.

heuristics are highly correlated with the perceptual score and « Learn a model from the features
that our model generalizes beyond the data from the user
study. The user study results also show that the color
transform is able to achieve up to 50% power saving with
most users reporting negligible visual impairment.

to predict optimal parameters
given the image and the required |
perceptual quality score. min P(y) +Ap(y — x)

® User Study @ Parameter Lower Bound Prediction oks _ 1

Ap(s) = 1000

Color Space Model MSE Variance % error
Linear 0.74988 0.36193 38.325
RGB Cubic 0.57005 0.19253 29.134
SVM 0.29892 0.07820 15.277

Mean opinion score (MOS) variation against A, when * The minimum A given MOS follows an exponential shape.

using the 14 distance (below left) show a consistent
frend shape between the Iimages, contrary to the
scores with the [, distance (below right).

* We found that mean luminance, and standard deviation
of the luminance, saturation, and hue across the image
were correlated with the parameter k with Pearson and

heuristic values, down to a 7% error (5-fold cross-
validation average, see table right).
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images with more than 6000 perceptual quality scores from 62 participants.



