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Abstract

High dynamic range (HDR) images provide the capacity to represent the luminance of real scenes with
much higher precision than standard image formats. With advances in hardware and computer graphics
technologies, HDR images are rapidly becoming more commonplace, and they have successfully been used
for many applications, such as digital photography, physical-based rendering, and virtual reality. But to
visualize HDR images on contemporary display devices, the dynamic range needs to be reduced to the
much smaller range of the devices. This is accomplished through tone mapping, with the goal of
reproducing the visual appearance of HDR scenes.

However, it remains challenging to objectively assess the quality of tone mapped images and optimize tone
mapping operators with automated algorithms. Using virtual photographs to bridge the gap of HDR images
and tone mapped images in image feature analysis, we developed feature-based quality metrics for tone
mapped images, which measure the distortion of important image features that affect the perceived quality
of human observers. Subjective and numerical experiments indicate that the proposed feature-based
quality metrics can yield more reliable predictions than the alternative approaches.

And once suitable quality metrics are defined, there emerges an opportunity to automate the tuning of
existing tone mapping operators. Moreover, based on the quality prediction of our metrics, we proposed an



automated blended tone mapping algorithm which blends images from multiple operators with varying
weights to leverage the strengths of each of operators considered. Experiments with a broad range of HDR
scenes and statistical analysis demonstrate the effectiveness of the tone mapping optimization algorithms.
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