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Tone Mapping for HDR Images with Dimidiate
Luminance and Spatial Distributions of

Bright and Dark Regions”

Masaki Kitaura

Abstract

This thesis proposes a novel tone mapping method in consideration of char-
acteristics of human visual perception for a high dynamic range (HDR) image
with dimidiated luminance and spatial distributions of bright and dark regions.
In order to represent an HDR image with a standard low dynamic range (LDR)
display, it is necessary to appropriately compress the dynamic range of HDR im-
age by tone mapping. Conventional methods implicitly have the restriction to
keep the magnitude relationship between luminance values of pixels so that they
cannot use dynamic range effectively. In this study, we focus on an HDR image
with dimidiated luminance and spatial distributions of bright and dark regions as
target images. We assume that human visual perception does not feel a sense of
discomfort even if the magnitude relationship between luminance values of pix-
els near the boundary between bright and dark regions is reversed when these
regions are definitely divided according to dimidiated luminance and spatial dis-
tributions. Under this assumption, we divide an HDR image into bright and dark
regions and apply a different tone mapping function to each region independently.
In experiments, we show that the proposed tone mapping method produces the

image represented by using a dynamic range effectively. In addition, we confirm

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1051039, February 2, 2012.
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that the proposed tone mapping method is useful through subjective evaluation

and discuss the features of the HDR images suitable for our method.

Keywords:

tone mapping, high dynamic range, segmentation
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