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Poisson Matting

% Sun, Jian, et al. "Poisson matting." ACM Transactions on Graphics (ToG) 23.3 (2004): 315-321.
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Matting

% Haze Image Model

I (X) =J(X)t(X)+ A(l-t(x))
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- Matting equation

> Haze Image Model

| (X) =J(X)t(X)+ A(l-t(x))

% Matting equation

| =aF+(1-a)B 1 :2852¢
F . Foreground
B : BackGround

a . Alpha channel
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Matting
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Matting




<The Poisson Equation>

Poisson Equation

1. Shadow removal

2. Tone mapping
3. Image editing
4. Surface reconstruction
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Poisson Equation

- Equation

- The Poisson Equation - Gradient

of
, Vi =(—,---
Ap=Vp="1 (8)(l
0° 0
> )(D(X’ y) = f (X’ y) - Divergence

Second order PDE(Partial Differential Equation)

(8x2 T oy

- Estimate Alpha channel
Ao =div V]
(F-B)
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Poisson Matting

<Assumption>

VF =0
VB =0

- Locally smooth(foreground, background) «[

Background ! Unknown ' Foreground Background  Unknown  Foreground

<Qverview>

1. Start with a user trimap

2. Estimate alpha values in unknown area.
3. Refine trimap

4. Back to ‘2.’
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Poisson Matting

- Calculating «

% Matting equation
| =aF +(1-a)B

VI =(F-B)Va+aVF +(1-a)VB

VI =(F-B)Va

Background  Unknown

~ Vi 1. Alpha channel 2t image2| gradient= H|2{| 2!,
(F-B) 2 M2 2 E9|f Alpha channel& 7+ &= 8.

LQ-L:

Foreground
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Poisson Matting

- Calculating «
% Perez, Patrick, Michel Gangnet, and Andrew Blake. "Poisson image editing."ACM Transactions on Graphics (TOG). Vol. 22. No. 3. ACM, 2003.

- Variational problem(Guided interpolation)

. _ VI ) Fp : Nearest foreground pixel
o :argmln” Va, -
a peQ (Fp — Bp) B

o - Nearest background pixel

- Poisson Equation

Ao =div V—I
F-B
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Poisson Matting

- Calculating «

- Poisson Equation

VI

= T(xy)

a(X+h,y)+a(x=hy)+a(x,y+h)+a(x,y—h)—4a(X,y)
h2

a(x+h,y)]
a(x—h,y)
L1 -4 1 1] akxy)

a(x,y—h)
L a(Xx,y+h) |
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Poisson Matting

- Calculating «

a(Xy,Y,)
(X Ys)
a(Xy,Y,)
(X5, Ys)
(X, Ys)
a(X;,Ys)
a(Xg Ys)
_a(xg’ Y9)_

O] Unknown¥ < 2| Alpha channelZt& +
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Poisson Matting

- Optimization

- Refinement
Qp = {pinQ|ap >0.951, ~ Fp}
Qg = {pinQ|ap <0.05,1, = B,

}

- New trimap
Q=0 UG
Q. =Q, UQ;
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Result
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Result
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