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An Improved Non-linear Masking Algorithm for HDR
Image Tone Reproduction

ZHU Ming' LIU Zhen* LI Xiaochun®
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Abstract: A new tone-reproduction algorithm for high-dynamic-range (HDR) images is proposed in
this paper. The image color appearance model is good at predicting color appearance of images, so the
calculation frame of the new algorithm is based on the latest image color appearance model iCAMO6.
The tone-compression function of iCAMO06 was improved significantly. The Hyperbola tone-compres-
sion function of iCAMO06 was replaced by the tone-compression function based on the improved non-
linear masking, and the new tone-compression function was used for tone-compression of the base lay-
er image. In addition, in the rendering process of the HDR images, the new algorithm introduced the
“Hunt effect” and “Stevens effect” predicting model proposed previously. Finally, the subjective eval-
uation test and DRI model were used to evaluate preference and scene-reproduction accuracy of the
new algorithm respectively. The result of the evaluation test shows that the new algorithm has a very
good effect on preference and scene-reproduction accuracy.

Key words: high dynamic range images; tone reproduction; non-linear masking; image color appear-

ance model
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logical stations from 2006 to 2007, and the GPS/PWYV calculated from the two data sets are also con-
trasted. Results are as follows: () Atmospheric pressure derived from upper-air reanalysis data, tem-
perature and relative humidity derived from surface reanalysis data, has relatively high precision.
@ The reanalysis parameters and meteorological observation data comparisons at 24 stations show a
mean bias of 0. 08 hpa and a RMSD of 0. 85 hpa with atmospheric pressure, a mean bias of 0. 05 K and
a RMSD of 2. 45 K with temperature, a mean bias of 2. 82% and a RMSD of 14. 75% with relative hu-
midity. @ The ERA-Interim reanalysis data is more reliable in the east of China than in the west. The
precision of temperature and relative humidity data show seasonal variation. @ As compared with
GPS/PWYV calculated by the meteorological observation data, the GPS/PWYV calculated by the ERA-
Interim data give a mean difference of less than 0.5 mm and a RMSD of less than 1 mm.
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