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e A closed form solution to natural alpha matting,
CVPR 2006

e With slides from Prof. Hwann-Tzong Chen
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Linear relation
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Optimization

J(c,a,b) =Y (Z (o; —a;l; — bj)2 + EG’?)
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where w; is a small window around pixel j
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Optimization

J(e,a,b) = | Y (v —a;1; — bj)2 + faﬁ
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where w; is a small window around pixel j

a regularization term on a:

minimizing the norm of a biases the solution
towards smoother o mattes a; = g¢f/+b, Viecw

a < 0 implies that F' and B are very different



Optimization
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Optimization
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Optimization
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Optimization
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Optimization

The (i,7) element
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The Inverse
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Optimization

The (i,7) element
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Optimization

J(e) =Y a; GLGLay
k

T
J(a)=a L«
L is a large sparse N-by-N matrix whose (7,5) element is

> (5?:;; 1 (—I- > ! (q:—ﬂk)(fj—ﬂk)))

N is the number of pixels in the image
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e A global sampling method for alpha matting,
CVPR 2011
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color



Search space
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Propagation and random search

e Propagation

d(x,y) + argq%nin )5(‘1)(33’: y'))
(2!’

e Random search
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e KNN Matting, CVPR 2012



Nonlocal principle
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Nonlocal principle for mattes
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Kernels and features

X (i) = (cos(h),sin(h), s, v, 2, y)i

X () — X()I
C

C'is the least upper bound of || X (i) — X ()]

k(i,7) =1



KNN matting CIFTvex

input pixel (red) KNN (10~ °sec)



Results
overall [ avg | pine- | plastic | normalized
user | apple bag score(%)
Shared 3.6 3.5 2 7 79.6
Segmentation 4.2 4 5 9 77.2
KNN 4.3 3.6 1 1 84.6
Improved color 44 4 4 3 73.7
Learning-based 3.9 6.4 12 2 67.8
Closed-Form 6 7.4 10 d 66.1
Shared (real time) 6.1 5.8 3 8 65.4
Large Kernel 6.8 6.5 6 4 62.4
Robust 7.5 8.1 8 6 35.9
High-res 8.3 8.1 9 13 S1.5




Results

Sparse Trimap

Sparse Trimap
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Sparse Trimap




