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Abstract: High dynamic range (HDR) scene reproduction has been widely used in consumer electron-
ics, virtual reality, photography, and computer vision. An HDR scene reproduction algorithm based
on hybrid mapping was proposed to address the problem of poor overall appearance and local details of
an existing work. First, HDR scenes were transformed from the RGB to HSV color space, which
converts the color information to hue, saturation, and luminance value components. Second, the lu-
minance values were transformed into a logarithm domain using a special logarithm function, and an a-
daptive arctangent function was used to compress the global dynamic range, which then enables achie-
ving good overall appearance. Then, the improved single-scale Retinex algorithm was applied to local
detail adjustment, which enhanced the details of the bright and dark areas. Finally, the saturation

component was adjusted, and the color information was restored from HSV to RGB color space. Ten
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types of HDR scenes were tested in the experiments, and the obtained results were compared both

subjectively and objectively. The experimental results demonstrate that the proposed method enables

good visual appearance and preserves more details. Moreover, the proposed algorithm has a low com-

putation cost. The proposed algorithm is better than five traditional methods and can produce desira-

ble images in most HDR scenes.

Key words: high dynamic range scenes; hybrid mapping; guided filter; single-scale Retinex; HSV col-
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Fig. 1 Whole process of hybrid mapping algorithm
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x1 EGERBEMILER x2 Ef% TMQI XL R
Tab. 1 Evaluated results of information entropy Tab. 2 Evaluated results of TMQI
Proposed Proposed
Images Reinhard iCAMO06  Paris Fang  Shibata Images Reinhard iCAMO06  Paris Fang  Shibata

method method

Auto 6.946  7.438 7.278 7.427 7.824 7.839 Auto 0.891  0.950 0.961 0.956 0.817 0.970

AtriumNight 6,848  7.394  6.970 7.387 7.296 7.484  AtriumNight 0.883 0.957  0.900 0.948 0.822 0.963

Coupole  7.166  7.692 7.473  7.466 7.906 7.712 Coupole  0.903  0.965 0.971 0.942 0.843  0.946

PriceWestern 7. 345  6.869 7.371 7.501 7.774 7.841 PriceWestern 0.870  0.814  0.936 0.917 0.825 0.971

treeUnil  7.036  7.567 7.362 7.496 7.862 7.782 treeUnil  0.867  0.961 0.959 0.918 0.841 0.975

Vinesunset 6.394 7.146 7.049 7.186 7.266 7.395 Vinesunset 0.712  0.851 0.768 0.879 0.827 0.884

BigFog  7.271 7.187 7.004 7.311 7.279 7.854 Bigkog ~ 0.784 0.952 0.819  0.957 0.830 0.967

Desk 7.278  6.883 7.143 7.012 7.759  7.789 Desk 0.866 0.829 0.824 0.895 0.781 0.932

LausStairs 6,851  7.410 7.142 7.458 7.807 7.937 LausStairs  0.825 0.915 0.902 0.917 0.882 0.935

rend02  6.849 6.242 6.557 6.943 7.225 7.558 rend02  0.784 0.753 0.839 0.856 0.797 0.943
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Tab. 3 Comparison of computation efficiency (s)
Image Proposed
Images iICAMO6 Shibata

size method

Rend04  340X512 1.92 14. 41 0.33

Vinesunset 720X480 3.21 31.10 0.53

Dani 1 024X768 6.63 63.17 1. 14

Outdoor 1 500X1 000 9.78 112.76 2.08
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