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Demosaicing Algorithm Using Directional Neighboring Pixels

Heechang Kim”" and Jechang Jeong”
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Abstract

Most commercial digital still cameras use a single sensor array (e.g., CMOS or CCD) with color filter array (CFA) to reduce
the cost and size. Since the image obtained with CFA has only one color value per pixel, the demosaicing is needed to acquire
missing two color values. Although many demosaicing methods have been proposed, they still have artifacts such as rainbow and
zippering artifact. In this paper, we propose the simple demosaicing algorithm using tendency of neighbor pixels with the enhanced
weighting function. In the experimental results, our algorithm shows much better subjective qualities of the images than
conventional demosaicing algorithm and improves objective qualities.
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Fig. 1. Bayer color filter array pattern
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Fig. 2. Directions of nearby pixels in 1, 3, and 4.
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Table 1. Offset of nearby pixels in 1, 3, and 4.

n h, Vh n hn Vi
1 0 -1 7 +2 +1
2 +1 0 8 +1 +2
3 9 -1 +2
4 0 +1 10 -2 +1
5 +1 -2 11 -2 -1
6 +2 -1 12 -1 -2
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Table 2. Offset of nearby pixels in 2 (horizontal)

n hy Va n h, Va
1 -1 4 +2 -1
2 +1 5 2 +1
3 2 -1 6 +2 +1
F 3. B 20IM FHHeiA0 @ ZAI(E| Y
Table 2. Offset of nearby pixels in 2 (vertical)
n hy Vn n h, Va
1 -1 4 -1 +2
2 +1 5 +1 -2
3 -1 2 6 +1 +2
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T 4. CPSNR (dB) H|I

Table 4. CPSNR (dB) comparison

Image | Bilinear GBI Acpl | PWCISto | o osed
chastic)
1 | 25872 | 28550 | 31.686 | 37.125 | 38.099
2 | 31918 | 34088 | 36.893 | 37583 | 38.697
3 | 33058 | 35044 | 37.801 | 40455 | 40.497
4 | 32060 | 34645 | 36319 | 38545 | 39.181
5 | 26263 | 28541 | 31.068 | 35489 | 34.548
6 | 27547 | 29320 | 32818 | 37.134 | 37.812
7 | 32305 | 35244 | 36525 | 39.772 | 40.058
8 | 23052 | 26571 | 30522 | 33588 | 34.748
9 | 31114 | 34654 | 37615 | 40433 | 40.863
10 | 31.028 | 33687 | 36.867 | 40061 | 39.307
11 | 28809 | 30996 | 34.052 | 37.923 | 38.633
12 | 32044 | 34906 | 38162 | 40800 | 41.222
13 | 23.852 | 25406 | 28556 | 34.189 | 34.540
14 | 28764 | 30626 | 32825 | 34.860 | 35.699
15 | 30230 | 34040 | 35514 | 37178 | 37.799
16 | 30721 | 32604 | 36250 | 39.939 | 40.926
17 | 31761 | 34.158 | 36278 | 40139 | 40.124
18 | 27586 | 29332 | 32064 | 35814 | 36.204
19 | 27671 | 30870 | 35136 | 38030 | 39.503
20 | 29752 | 30.879 | 35318 | 38739 | 38.790
21 | 28383 | 30207 | 33.003 | 38014 | 38472
22 | 20885 | 31754 | 34254 | 36776 | 37.529
23 | 33467 | 34995 | 37573 | 39214 | 39.733
24 | 26535 | 28207 | 30598 | 33584 | 33.787
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Fig. 5. Reconstructed images and the original image: (a) original (b) bi-linear (c) GBI (d) ACPI (e) DWCl(stochastic) (f) Proposed



WE e =84 2009 A14E A6S

747

72! 6. 2= 0[0jx|4)2} 22Tl O[o|X| :

Hol= ACPIE 23] 1% 6048 ZMBRS ACPIV} &
o 34 3pdo] Fof Hlth

AL 3 e
1471101]*1 xﬂi{l—g— goan & 1:1 sz}z:s_ p;]._/,\_7l__ ]z_

FYES A
io}ﬁu}. FHH
sPAol A F27H Fej e oot A5 o] o7t A
o] Fo -‘M =tk AN oE X9 (HSV, YUV 5
& R, G, B9 stz AE7E gl7] wiZoll, Aljbehe 4L
YEoE O XU H&ate A FAE Foirh

(1]

[10

(a) ¥ (b) bi-linear (c) GBI (d) ACPI (e) DWCl(stochastic) (f) HMotot= Y12|F
Fig. 6. Reconstructed images and the original image: (a) original (b) bi-linear (c) GBI (d) ACPI (e) DWCl(stochastic) (f) Proposed

gnzd

J. A. Weldy, “Otimized design for a single-sensor color electronic
camera system,” in Proc. SPIE, pp.300-307, 1988.

B. E. Bayer, “Color imaging array,” U.S. Patent 3971065, Jul. 1976.
D. R. Cok, “Signal Processing method and apparatus for producing
interpolated chrominance values in a sampled color image signal,”
U.S. Patent 4642678, Feb.1987.

S.C. Pei and I. K. Tam, "Effective color interpolation in CCD color
filter arrays using signal correlation," IEEE Trans.Circuits Syst.
Video Technol., vol.13, 1no.6, pp.503-513, Jun. 2003.

N. Kehtarnavaz, H. Oh, and Y. Yoo, “Color filter array inter-
polation using correlations and directional derivatives,” Journal of
Electronic Imaging, vol.12, no.4, pp.621-632, Oct. 2003.

B. Eamanath, W.E. Synder, and G. L. Bilbro, “Demosaicking meth-
ods for Bayer color array,” Journal of Electronic Imaging, vol.11,
no.3, pp.306-315, Jul. 2002.

Bahadir K. Gunturk, Yucel Altunbasak, and Russell M. Mersereau,
"Color plane interpolation using alternating projections," IEEE
Trans. Image Process., vol. 11, no. 9, pp 997-1013, Sept. 2002.
Hung-An Chang and Homer Chen, “Directionally weighted color
interpolation for digital cameras,” in proc.IEEE Int. Symp. on Cir.
and Syst., vol.6, pp.6284-6287 23-26 May. 2005.

D. Darian Muresan and Thomas W. Parks, “Demosaicing using op-
timal recovery,” IEEE Transactions Image Processing, vol.14, no. 2,
pp 267-278, Feb.2005.

Wonjae Lee, Seongjoo Lee, and Jaeseok Kim, “Cost-eftfective color
filter array demosaicing using spatial correlation,”, IEEE Trans
Consumer Electronics, vol.52, no. 2, pp 547-554, May 2006.



748

hallyd

X KA

TR

- 20081 2 : BRATHSIW MARMI|ZAFHSSF Y (S
A

- FRAEOF: HA B1E JHM, H.264/AVC X RIA

HH

- 19804 28 : MEC{stw ML St EY (ZEHAD

- 198214 28 : KAIST F7|MAF Z5tat MA} (ZEHMA}

- 19904 : O|= Univ. of Michigan X7|38t1} ¢ (S8HEIAD

- 19804 ~ 198641 : KBS 7|&%74A o178 (CIXE TV ¥ FO|C|of 917

- 19904 9&~19914 12 : O|= Univ. of Michigan X7|Z8t1} Mifms

- 19914 ~ 19954 : AMMMA} ZE|D|C0f %74 (MPEG, HDTV, ZE|D|C|of %7

- 19951 ~ SR : SHUCHSIW MAIAFESLSE Y T4 (FasA 2 LS| o74)
- 19984 119 27 : 1Sty |ERfAH AL

- 19984 128 312 : MEEMES A 4

o o o
- FBAIZOF: A2 ¥ BAUE



