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Perception-Based Tone Mapping Technique for Rendering HDR
Image Using Histogram Modification
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ABSTRACT

In this paper, we present a perception-based tone mapping technique using histogram modification for
displaying high dynamic range image. HDR (high dynamic range) tone mapping algorithms are used to display
HDR image on LDR (low dynamic rnage) devices. Although perception-based tone mapping methods provides
better performance, it dose not always produce good results for a wide variety of images. The proposed method
reduces dynamic range by using the perception-based tone mapping function and histogram modification. A
derivative of perception-based tone mapping function is used as constraint function of histogram and additional
compensation process is performed. This method not only improves contrast by adopting different constraints on
each pixel value, but also preserves more visual details. In order to prevent over enhancement, histogram
modification technique is applied. Furthermore, it can control the rate of image contrast using control parameters.

Subjective and objective evaluations show that proposed algorithm is better than existing algorithms.
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1. EBCM3} GSD A3 =] % v]w

Table 1. The comparison of objective measurement: EBCM and GSD

HAT BEM PTM EPDM HALEQ Proposed
ol EBCM 0.8391 0.5529 0.8403 0.8648 0.7919 0.8151
GSD 38.3522 7.0865 31.4833 26.6877 25.3048 413173
o2 EBCM 0.8259 0.8088 0.7877 0.8749 0.7774 0.7364
GSD 45.4942 28.1788 66.2277 51.7456 54.4752 64.6101
103 EBCM 0.8972 0.9089 0.8695 0.9146 0.8869 0.8796
GSD 45.5265 57.8798 41.0953 32.8315 57.5302 51.4079
04 EBCM 0.8404 0.8436 0.7906 0.9076 0.7965 0.7932
GSD 47.4078 42.9093 69.8786 38.9322 64.4478 69.2975
s EBCM 0.6369 0.4818 0.6454 0.6694 0.6167 0.5856
GSD 42.0419 9.4476 43.6806 28.7042 32.9166 46.8141
o6 EBCM 0.8943 0.8867 0.8741 0.9167 0.8381 0.8739
GSD 482702 24.6086 66.8951 513169 62.8152 67.2937
o7 EBCM 0.7801 0.3785 0.7845 0.8287 0.6485 0.7983
GSD 31.8643 4.9830 27.8027 19.1374 16.3246 38.0902
s EBCM 0.6819 0.7453 0.6774 0.7680 0.6780 0.7096
GSD 40.5230 21.6322 52.1886 43.9285 47.1625 583715
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