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PROBLEM

Decompose a single image I ∈ [0, 255]m×n×3 into separate
shading S ∈ [0, 255]m×n and reflectance R ∈ [0, 255]m×n×3 layers.

= ×

Ii = Risi, Ici = siR
c
i , Ri = ri ~Ri

EFFECT OF Ecl

RESULTS

Input; Turtle Input; Teabag2 Input; Box Ground truth Color-Retinex; LMSE 22.5 Our model
(no edge info); LMSE 28.0 Full model; LMSE 16.7

Input; Paper1 Input; Deer

Ground truth Full model; LOO-CV;
LMSE 38.3

Ground truth Color-Retinex; LOO-CV; LMSE 67.9 Color-Retinex; image-optimal;
LMSE 39.1

Color-Retinex + global term;
image-optimal; LMSE 24.2

Full model; image-optimal;
LMSE 22.4

Full model; LOO-CV; LMSE 60.4

Ground truth Full model; LOO-CV;
LMSE 3.2

Full model; image-optimal;
LMSE 0.8

Ground truth Full model; LOO-CV;
LMSE 13.0

Full model; image-optimal;
LMSE 4.8

NUMERICAL RESULTS

comment Es Ecl Eret LOO-CV best single image opt.
Color-Retinex - - X 29.5 29.5 25.5
no edge information X X - 30.0 30.6 18.2
Col-Ret+ global term - X X 27.2 24.4 18.1
full model X X X 27.4 24.4 16.1

Comparing the effect of including different terms.

LOO-CV rank best single im. opt.
Tappen et al., 2005, PAMI 56∗ - - -
Tappen et al., 2006, CVPR 39∗ - - -
Shen et al., 2008, CVPR n/a n/a 56.2 n/a
Shen&Yeo, 2011, ICCV [2] n/a n/a (20.4) -
Baseline: Grosse, 2011, ICCV [1] 72.6 5.1 60.3 36.6
Gray-Retinex [1] 40.7 4.9 40.7 28.9
Color-Retinex [1] 29.5 3.7 29.5 25.5
full model 27.4 3.0 24.4 16.1
Weiss, 2001, ICCV (sequences) 21.5 2.7 21.5 21.5
Weiss+Retinex, [1](sequences) 16.4 1.7 16.4 15.0

Comparison to literature.

INTRINSIC MODEL
MAP problem

min
ri,αi;i=1,...,n

wsEs(r) + wrEret(r) + wclEcl(r, α)

• Shading Prior

Es(r) =
∑
i∼j

(
‖Ii‖
ri
− ‖Ij‖

rj

)2

(si = ‖Ii‖/ri)

• Gradient Consistency (Color-Retinex)
Edge-Classifier gij(I): shading or reflectance edge?

Eret(r) =
∑
i∼j

(log(ri)− log(rj)− gij(I)(log ‖Ii‖ − log ‖Ij‖))2

• Global Sparse Reflectance Prior

Ecl(r, α) =
n∑
i=1

‖ri ~Ri − R̃αi
‖2, R̃c =

∑
i:αi=c

ri ~Ri

|{i : αi = c}|
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The source code is available at http://tinyurl.com/cql2dhl

SUMMARY
• A new latent variable MRF model for intrinsic images

• A global sparse reflectance prior in pixel domain

• Extends of Color-Retinex

• More training data is needed for progress in this field!


