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Introduction Proposed algorithm Experimental results
. . . . . . . T ' = l . -
+ A demosaicking process plays a crucial role to acquire a high-quality color image. b Algorithms : AHD, DLMMSE, LPA, LDI-NAT, GBTF, Proposed
o , , ® @ - Datasets : IMAX 18 images, Kodak 12 images [4]
" Researches on the demosaicking algorithm for the Bayer CFA have a long history. Green Guided
interpolation psampling PSNR and CPSNR comparison
he Residuals . :
oy A= R-R 3 IMAX 18 Images Kodak 12 images
| o Residual Algorithms PSNR [dB] CPSNR [dB] Algorithms PSNR [dB] CPSNR [dB]
9é_-) ” interpolation o AHD 33.00 36.98 32.16 33.49 AHD 38.81 40.84 38.42 39.22
- 1L DLMMSE 34.03 37.99 33.04 34.47 DLMMSE 41.17 43.94 40.51 41.62
Bayer CFA. Demosai Ckiﬂg process. Inter_polated LPA 34.36 37.88 33.30 34.72 LPA 41.66 44.46 41.00 42.12
B R Image LDI-NAT 36.28 39.76 34.39 36.20 LDI-NAT 38.30 40.49 37.94 38.77
_ . . . . . . GBTF 33.48 36.59 32.71 33.89 GBTF 41.71 44.85 41.01 42.21
A COIOr dlfference |nterp0|at|0n teChanue 1S Wldely USEd' The OUtIlne Of our prOpOSEd algorlthm Proposed 36.09 40.01 35.38 36.49 Proposed 39.74 42.21 38.90 40.05
We propose residual interpolation instead of color difference interpolation. IMAX+Kodak 30 images Running time per one image
@ Green interpolation , PSNR [dB] , Running tme [
. . . . . . Algorithms CPSNR [dB] Algorithms 5007500 (IMAX) | 768*512 (Kodak)
B - We incorporate the residual interpolation into the GBTF [1] algorithm. AHD | 3532 | 3852 | 3466 | 35.78 AHD 30.10 45.60
Maln Idea . ) , . . DLMMSE 36.89 40.37 36.02 37.33 DLMMSE 23.94 37.73
= The GBTF algorithm uses the Hamilton and Adam’s interpolation, A | 3728 | 4051 | 3638 | 37.68 LPA 151 3.46
. . . . . LDI-NAT 37.09 40.05 35.81 37.23 LDI-NAT 1387.66 2172.51
= Observation of the color difference which is a color difference mterpolatlon. GBTF 36.77 39.89 36.03 37.22 GBTF 0.11 0.17
—> We replace the color difference interpolation with the residual interpolation. Arepese) || Bies L Gui L AL B Proposed 1.22 2.01

- The color difference image is likely to be flat since all color bands have very
similar image structures.
—> This makes the interpolation process easy.

Visual comparison

@ Guided upsampling
- We generate the tentative estimate by using the guided filter [2].

* Motivation  For each local window, the tentative estimate is represented by a linear
- A flatter image than the color difference image makes the interpolation easy. transform of the interpolated G image [3].
- We generate a residual image, which is flatter than the standard color
difference image. Guide image G Tentative image R
' ' | Linear B = .G +b
l transform ] T L
Calculate I a,b
Input image R linear coefficients
a,b
. 2
T (a;, b;) = ardqgl.m 2 [{(aiGj b;) — Rj} ]
JE@ linear transform of G;

Color difference
(R-G) Image*

Residual (R-R) image*

(a; , b;) are the linear coefficients, a; is a gain component, b; is a DC component.

Generation of the tentative estimate R by the guided filter.

Ll
| :. 4 W |
{ 118
| s "t '
‘ , ' ' | : ':
=11 " | ‘ IS
— 1
N . 2 . ! g : -
4 3 |
. LB 1S .' )
. ] ' 2 - ! ‘ -
- 1 ¥ -
8 : 1 ' N 1 ¢
i . . 8. . l: - aq
Y ’ = ™~ L i n 5
fl
y & B ; e

AHD :41.12dB DLMMSE : 42.14dB
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- We interpolate the residuals by bilinear interpolation. Lighthouse of Kodak Original

T il T o i , 1
; . l‘ m . ‘ . ﬂ‘ L
_\‘ .I ' ! "] - pos - .
i snn TN 5 4 -4 iy
! | o | BRI P ebded o vp
‘ , o .
d ‘

3 Residual interpolation
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Color difference
gradient image
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Residual gradient image
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Proposed : 41.57dB

LR
LU
GBTF :42.81dB

| ! 110
LPA:42.97dB LDI-NAT : 35.38dB

SR

* Normalized for visual comparison.



