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where ∇𝑝𝑞 𝑆 is the gradient between neighboring pixels 𝑝 and 𝑞
in image 𝑆. This context-dependent smoothness term encourages seams along strong edges [2].
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Figure 1: Photomontage benchmarks. (a) Panorama stitching.
(b) Group photo merging.
images 𝑆1 , . . . , 𝑆𝑛 , a label 𝑥𝑝 for each pixel 𝑝 is defined such
that 𝑥𝑝 = 𝑛 if the 𝑝th pixel color of an output image comes from
that of 𝑛th input image. The photomontage process minimizes
visually noticeable seams in the composite image.
Objective / Learning The energy function 𝐽(𝑥) consists of
the data term 𝜙𝑝 (𝑥𝑝 ) over all pixels 𝑝 and the smoothness term
𝜙𝑝𝑞 (𝑥𝑝 , 𝑥𝑞 ) over all pairs of neighboring pixels 𝑝 and 𝑞.
∑︁
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𝐽(𝑥) =
𝜙𝑝 (𝑥𝑝 ) +
𝜙𝑝𝑞 (𝑥𝑝 , 𝑥𝑞 )
(1)
𝑝

𝑝,𝑞

The data term 𝜙𝑝 (𝑥𝑝 ) is defined such that 𝜙𝑝 (𝑥𝑝 ) = 0 if pixel
𝑝 is underneath the user-defined stroke and 𝑥𝑝 equals the userindicated image index, 𝜙𝑝 (𝑥𝑝 ) = 0 if pixel 𝑝 is not underneath
the user-defined stroke and 𝑝 is in the field of view of image 𝑆𝑥𝑝 ,
and 𝜙𝑝 (𝑥𝑝 ) = ∞ otherwise. The smoothness term is defined as
𝜙𝑝𝑞 (𝑥𝑝 , 𝑥𝑞 ) =

|𝑆𝑥𝑝 (𝑝) − 𝑆𝑥𝑞 (𝑝)| + |𝑆𝑥𝑝 (𝑞) − 𝑆𝑥𝑞 (𝑞)|
, (2)
|∇𝑝𝑞 𝑆𝑥𝑝 | + |∇𝑝𝑞 𝑆𝑥𝑞 |
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