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Model Solver

The optimization of Subproblem 1 is our core of optimization. In the following, we describe it in detail. The minimization
is defined as,

argmin
G

||G||0 + µk−1||∇Rk−1 −G+Xk−1||2
2
. (1)

The above problem can be solved in an element-wise manner. Formally, for a pixel p, the solution is

Gk
p =

{

0, (Y k−1

p )2 ≤ 1

µk−1

Y k
p , otherwise

, (2)

where Y k−1 = Xk−1 −∇Rk−1.
This solution can be proved as follows.

Proof. We use Ep to represent the energy of the jth scalar function in Eq. (2), expressed as

Ep =
1

µk−1
||Gp||0 + (Gp − Y k−1

p )2 . (3)

(1) When (Y k−1

p )2 ≤ 1

µk−1 , the energy for non-zero Gp is

Ep(Gp 6= 0) =
1

µk−1
+ (Gp − Y k−1

p )2 ≥
1

µk−1
≥ (Y k−1

p )2 , (4)

and for the zero Gp is
Ep(Gp = 0) = (Y k−1

p )2 . (5)

Since Ep(Gp 6= 0) ≥ (Y k−1

p )2 ≥ Ep(Gp = 0), we have the solution: Gp = 0 when (Y k−1

p )2 ≤ 1

µk−1 .

(2) When (Y k−1

p )2 > 1

µk−1 , Eq. (5) is still true. In addition, for non-zeros Gp, Ep(Gp 6= 0) has a minimum 1

µk−1 at

Gp = Y k
p . Since

Ep(Gp = Y k−1

p ) =
1

µk−1
≤ (Y k−1

p )2 = Ep(Gp = 0) , (6)

, the solution is Gp = Y k−1

p when (Y k−1

p )2 > 1

µk−1 .



More Visual Results

(a) Input (b) Zhao et al. [7] (c) Bell et al. [1] (d) Fu et al. [2] (e) Li and Snavely [5] (f) Ours

(b) Zhou et al. [8] (c) Garces et al. [3] (d) Shen et al. [6] (e) Retinex color [4] (f) Reflectance constant

Figure 1: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 2: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 3: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 4: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 5: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 6: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 7: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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Figure 8: Comparison of intrinsic image decomposition between our method and other state-of-the-art methods.
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