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Chiu et al. 1993 

› Reduce contrast of low-frequencies 
› Keep high frequencies 

Reduce low frequency Low-freq. 

High-freq. 

Color 
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How Does It Work? 

› Local tone mapping function 

compress it by the global mapping function 

spatial varying 

local mapping function 

Presenter
Presentation Notes
就像我剛剛說的 只壓縮 V 的部份 所以 V 就用 V/1+V 這樣的 function 來降低 dynamic range 然後再乘上 H 得到 L’
所以 L’ 的 dynamic range 就會變小 可以在螢幕上顯示出來 細節也可以保存下來不會被壓縮
化簡一下會發現 因為 H=L/V  所以最後我們用的壓縮 function 其實就是 L’=L/1+V
隨著位置的不同 pixel 的 mapping 的值都不一樣   所以這種形式的我們就稱作 local mapping function 相對於 原先 global mapping
Global mapping 只和 luminance 的值有關 和位置無關  local mapping 則和位置有關



4 

Halos 

› Inverse contrasts/gradients 

halo 

halo 
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Presenter
Presentation Notes
這樣的作法確實可以提高視覺上的 high dynamic range 的感覺 
但是 用這種方法會造成所謂的  halo 現象  在亮暗的交界處的對比 被過度放大
One-dimensional 的示意圖
這是用 Gaussian smoothing 的結果  鄰近的 pixel 如果亮度差別很大 做完 averaging 之後 V 就變得太平滑
這樣保留下來的 detail 變得太強  經過壓縮  再結合還原之後 就變成 halo
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Preventing Halos 

› Need to construct a more appropriate local adaptation 
luminance 
 

› Local averaging without blurring edges 
› Multi-scale center-surround 

Edge-preserving Gaussian 
blur 

Input 

Presenter
Presentation Notes
要避免 halo 就必須設法求出更適當的 local adaptation luminance    也就是要有更好的 local averaging 的方法
來模擬 local adaptation 的效果
底下我舉出兩種作法 第一個是 bilateral filtering 第二是 multi-scale center-surround
可以做到 local averaging 但是又不會把 edge 變得模糊   以避免 halo  



Bilateral Filtering 

› BILATERAL FILTERING FOR GRAY AND COLOR IMAGES, TOMASI 
AND MANDUCHI 
› ICCV 1998 
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http://www.cse.ucsc.edu/~manduchi/Papers/ICCV98.pdf
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› Fast Bilateral Filtering for the Display of High-Dynamic-
Range Images 
› F. Durand's ppt slides 
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Acceleration 
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Contrast reduction 

Detail 

Color 

Intensity Large scale 

Fast 
Bilateral  
Filter 

Reduce 
contrast 

Detail 

Large scale 

Color 

Preserve! 

Input HDR image Output 

Prof. Durand’s slide 
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Anisotropic Diffusion 

› Heat propagation 
 
 

› Perona & Malik 
 
 
 
 

› Discrete version 
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Robust Anisotropic Diffusion 

› Robust to outliers 
› Black et al.  

 
minimize error 
over the whole image 
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Tuckey 
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Gaussian 

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5
-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

x

x exp(-x2)

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2

0

0.2

0.4

0.6

0.8

1

x

exp(-x2)



17 



18 

Extend the 0-Oder Anisotropic Diffusion to a Larger 
Support 

 
 
 
 
 
 

› Energy preserving 
› Symmetric 
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Bilateral Filtering 

› Non-iterative 
 
 
 
 

› Not energy preserving 



Related Work on Bilateral Filtering 

› BILATERAL FILTERING: PAPERS, RESOURCES, APPLICATIONS, PARIS AND 
DURAND 

› CONSTANT TIME O(1) BILATERAL FILTERING PORIKLI 
› CVPR 2008 

› REAL-TIME O(1) BILATERAL FILTERING, YANG, TAN AND AHUJA 
› CVPR 2009 

› SVM FOR EDGE-PRESERVING FILTERING, YANG, WANG AND AHUJA 
› CVPR 2010 

› Image Smoothing via L0 Gradient Minimization, XU, LU, XU, AND 
JIA 
› SIGGRAPH Asia 2011. 
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