
1 

Exposure Fusion 



 
› Combining bracketed exposure images without 

converting to HDR first 
 

› Avoids camera response curve calibration 
 

› Can include flash images 
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LDR images  HDR randiance map  LDR tone mapped image 



Ideas 

› Keeping only the “best” parts in multi-exposure 
images 
› Quality measures? 

 

› A weight map characterizes the quality measures 
› Collapsing the input images using weighted blending 

 
› Assume that the images are perfectly aligned 
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Quality Measures 

› Contrast 
› Apply a Laplacian filter 
› Assign a high weight to edges and textures 

› Saturation 
› Standard deviation within the R, G, B channels at each pixel 

› Well-exposureness 
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Pixel Weight 
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contrast saturation well-exposureness pixel (i, j) 
in the kth image 

normalized 



Naïve Fusion 
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Multi-exposure 

Challenges: 
1. Good weights 
2. Good blending 

Weight 

X + 

[Marten et al.] 

Presenter
Presentation Notes
Now let’s look at our approach. 

Here’s your multi-exposure sequence. For each pixel you’re gonna compute a weight map, which will indicate which pixels we want to keep. 

Then, we blend this selection into the final result.

So there are 2 things we need to do, first, find good weights, and second come up with a good blending strategy.
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[Marten et al.] 

Presenter
Presentation Notes
Let’s look at the weights first

We compute 3 measure that will help us to select pixels, which we call contrast, saturation and well-exposedness.
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[Marten et al.] 

Presenter
Presentation Notes
Contrast is basically an edge detector, and it give more weight where details are. The idea behind this, is that over or underexposed parts contain less detail, whereas you have most detail in wellexposed regions.

Saturation is a measure of how bright a color is. Again, the reasoning behind this, is that as a pixel becomes overexposed, its color also becomes less saturated. Also, saturated colors just look better, it’s a desirable quality.

Finally, we compute a measure called well-exposedness, which simply give more weight to pixel that have an intensity close to .5, whereas intensities close to 0 will be considered underexposed, and close to 1 are overexposed.
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weight = st_dev(R,G,B) 

saturation 

[Marten et al.] 

Presenter
Presentation Notes
Contrast is basically an edge detector, and it give more weight where details are. The idea behind this, is that over or underexposed parts contain less detail, whereas you have most detail in wellexposed regions.

Saturation is a measure of how bright a color is. Again, the reasoning behind this, is that as a pixel becomes overexposed, its color also becomes less saturated. Also, saturated colors just look better, it’s a desirable quality.

Finally, we compute a measure called well-exposedness, which simply give more weight to pixel that have an intensity close to .5, whereas intensities close to 0 will be considered underexposed, and close to 1 are overexposed.
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[Marten et al.] 

Presenter
Presentation Notes
Contrast is basically an edge detector, and it give more weight where details are. The idea behind this, is that over or underexposed parts contain less detail, whereas you have most detail in wellexposed regions.

Saturation is a measure of how bright a color is. Again, the reasoning behind this, is that as a pixel becomes overexposed, its color also becomes less saturated. Also, saturated colors just look better, it’s a desirable quality.

Finally, we compute a measure called well-exposedness, which simply give more weight to pixel that have an intensity close to .5, whereas intensities close to 0 will be considered underexposed, and close to 1 are overexposed.



Multi-resolution blending Naïve blending 

Exposures Weights 

[Marten et al.] 

Presenter
Presentation Notes
Now that we have our weight, we could simple linearly blend between the exposures. However, this doesn’t yield the desired result. 

Because the intensities very so wildly among the different images, and the weight maps may contain very sharp transitions, you’ll introduce spurious edges, edges that weren’t there before.

So instead, we perform the blending in a multi-resolution fashion, which I’ll explain in the next couple of slides.



Laplacian Pyramid 
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blending each color channel separately 
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