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The study of color image demosaicking based on edge

relation

Student: Ren-Min Ruan Advisor: ShiaryHuang

Institute of Electronic Engineering

National Chin-Yi University of Technology

Abstract

To minimize the size and the production cost ofitdigcameras, using filters in
front of built-in sensors is a general solutiorotiain one primary color’s (one of red,
green, blue) intensity of a scene. The primary rcofothe adjacent filter are different
that are arranged as Bayer pattern. Accordinglystnto reconstruct the other two
primary colors for each pixel. This reconstructignalso named demosaicking. The
edge identification around the pixel, which is nestucted primary color, is an
important technique. To select an appropriate tiolelsvalue to recognize edge are the
traditional technique. In this thesis, we propotea@e demosaicking algorithms those
selected threshold values by novel techniques. ®fvthese proposed algorithms to
identify edge by the threshold values which areetedd according to the average
intensity of green primary color or each three puyncolors. The third algorithm
selected reconstruction formula by the rate ofitihensity of the edges that around the
reconstructed pixel. The experiments showed thasehproposed algorithms can
reconstruct all primary color and the PSNR is highan the tradition algorithm.

Keywords : edge, demosaicking, Bayer Patten
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# 3. T hiéBsE &4 o0

BI5= ( B]_ + Bg + B7 + Bg)/4 (2-2)

212 58 £ B £ 124EAM 2

- AR A B S £ AT R RN & 2 0 (T pei[SRL G =

Rdp o FEIBIBG BT o R RARAEG 0 d LB S
(KR=G-R) £¢ £ %28 (KB=G-B)- a.EEpF > f|*
10 AHE BRBATEREA T IR ST R A PHEB2.2057

xR LEERhd Gy » R d Ry Re~ R7YTELEHA A Fdo™ it !
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KB = G - (B+B;)/2 (2-4)
KBg = G - (B+By)/2 (2-5)
KB'1; = G — (B+Ryp)/2 (2-6)

HH2 E28 R Gy HFIHEES L EFH(KB)E FREIEL
Gy = B, + ( KBy+KBG+KBg+KBy )/4 (2-7)
H 3. §h BRI B R UW2.25 6 £ E2 R ¢ Ry R

R, » & i " o d L ig 28KR(IT# 402 X (2-3)5](2-6)) :
R; = G —( KRy +KRYy )/2 (2-8)

R's G —( KR+ KRy )/2 (2-9)
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R, = Gy— (KRL+ KR, + KR+ KR, )/4  (2-10)
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(R|2 > R|4 > R'5)v,1:j: ;3—"97,%’_%; 4T L

12



F12.3 57 % (& plHE A H]
HEL FAELEEGF R ADERI P LFELTHR
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F 2. EHREC]) D e B SRR A 2 5N
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G5 =9(Ga+ Ge)/2 , whenAH <AV (2-13)

(G2+Ga+Gs+Gs)/ 4 |, other

H A3, RAFRP GG BRI LEFA 0 BI2.3052 4>
S ehizhd Ry "Ry~ Rso FHESRM S P2 X B IFA
GREE(THERS S A )
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R, =G,— (Gi—R;+ G5—Ry) /2 (2-14)
R =G;— (Gi—R + Gy—R,) /2 (2-15)

Rs = Gs— (G—Ry+ Gy—RY + Go—Ris+ Gs—Ry) /4 (2-16)

222 - gt P EEFEAM E
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HA2., VRS AR E R R FEFPFRDLE 2N
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2
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‘}55«?4- TE5THF N1 RhI Ry Z AL 24 LAY
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7 —
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HH2., RRREEREHEA(E 21) EEFHLRE

221 MTI 2R T2 R EHRE

AR E 3 20
© e 4-6 | 710 | 1149| 7,
B PN

FTK(‘T')E 50 40 20 15 8

H A3, KT R (BT, £ A (BT)R 4 2.1 il 5 34 4 1

RoendEiE o N deT

BT, =| B - Bs | (2-26)

BT, =| B - B | (2-27)
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# 5.

(B1+Bs)/2, whenBT2<T
B% = (2-28)
(B1+ Bs)/2+ (2Ge - B1- Bs)/4, other

(B1+B7)/2, whenBT2s<T
BY = (2-29)
(B1+B7)/2+ (2& - B:- B7)/4,other

PEERS 2L EPA

Ehé 242%%  ALB=|B-B| (2-30)
Fhi+#£¥%E  ARB=|B-B| (2-31)

%’ALB‘ARB‘FK 3R 21RE(PERREEFH )R

TRQR32HE 5 GANERS B FRIBIHMS

(B1+ Bo)/2,whenALB < ARB
BI5 = (2'32)
(Bs+ B7)/2, whenARB < ALB

VEESERI - ABR
Ré =& *97):{;. ANB= |B]_— Bg|+|ZG5—G1—G9| (2 33)

Rdé AR APB=|B— B|+|2Gs—G5-GY| (2-34)
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2.4 ZHEF ML B
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ARG SRTARELRM S RT AR R HIAEF P o ATy
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FacIE v b it 2D-DWT 2 F3] LH 454 2 HL 454 b § 4
2R T e -8 e i %ﬁ."! Pl g A T g

THpILHF 22 pihEad 25N AN LI ML LSRR R 2
(Effective Demosaicing Using Subband Correlationtenpolation,

SBCN)[11]zrig & > % » HAa~Fp % R ¢ £ 22840 T ¢
H AL NEEF 295G (¥ 13HFE hE R )5 i 0 SBCIHY
* §) 2.10@)(b)PF I 0§ ME 2 Gla i K o 4ol &
R E BB e A BRMEIF Y 2 £ G
ELILIEAl S [

(Giz+ Gu4)/2, when

‘GlZHL‘ >TH and ‘Gl4HL‘ > TH

Guam and ‘GlZLH‘ <TL and‘Gl4LH‘ < TL 536
3= (Gs + Gig)/2, when (2-36)

‘GSLH‘ >TH and ‘GlSLH‘ > TH

and ‘GSHL‘ <TL and ‘GSHL‘ < TL

bR TH=30 2 TL=4» 3% Glale PFi% L7 5 chif ¢

E'J G'13=(G]_2+Gl4)/2 o [p IR G|13 e %/% i’L'I 3§ﬁﬁ ‘:’f—’f';f'{ i+ E'J
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# 2.

G'15=(GgtGrg)/2 -

B i (2-36)F R A 2 A Lt AR T en
AR %7 SBClE &R & - A2 & RT PP aird
FIETRR > T e W% L =087 3L -a)is 5!

PR g R EEE o uEER 29 v G

KT %4 AR GH=| G | + | B | + | Guane ’(2'37)
L8 % d $H R GV=| Gy | + | Brawn | + | Gran | (2-38)

[if  GH <(GV-T)
thenalH (G'3) + 1—a) IV (G'13)

elseif GV <(GH-T)
Gls= thenalV (G13) + (1-a)IH (G (2-39)

else
then (IH (G'3) + 1V (G'13)) /2

27(2-39) IV E IH > A u|Ed - P R R chE it

N

WA E = é‘tbgj’é.’;ﬂj/} V—JJ,J[F:] R
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kEdER IV(G'1)=(Ge+Gra)/2+(2BirByBog)/4  (2-40)

2 B IH(G'19)=(Cro+Gra)/2+(2B13-B11-Bis)/4  (2-41)
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EXergrEEnifF R A F A A RTER 0 L%
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PRI A AN 2L B TR EEGE 2
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2 29.26 32.06 29.31
3 35.71 38.23 35.41
4 25.96 29.64 25.88
5 34.75 37.68 34.70
6 30.76 33.33 30.77
7 32.63 35.56 32.59
8 30.80 34.44 30.60
9 33.43 36.08 33.17
10 30.19 32.45 29.97
11 32.23 34.45 31.67
12 27.99 29.68 27.03
13 29.69 32.15 29.82
14 32.36 35.32 32.48
15 32.94 34.65 32.36
16 28.25 30.02 27.83
17 27.06 29.83 26.91
18 32.97 36.11 33.41
19 34.78 37.47 34.70
20 33.53 36.30 33.96
21 27.62 29.83 27.56
22 32.91 35.98 32.76
23 33.90 37.11 33.80
24 24.04 25.95 23.90
I3+ 31.30 33.90 31.15
BT 32.12
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hé R IRELERHEATE 2

R R G B
1 37.06 39.26 37.99
2 29.72 32.25 30.03
3 36.41 38.02 36.35
4 26.36 29.69 26.54
5 35.22 37.62 35.55
6 31.31 33.49 31.62
7 33.14 35.73 33.34
8 31.20 34.40 31.35
9 33.87 35.83 33.89
10 30.69 32.69 30.73
11 32.80 34.62 32.44
12 28.59 29.94 27.74
13 30.23 32.17 30.74
14 32.81 35.44 33.18
15 33.53 34.72 33.26
16 28.81 30.25 28.59
17 27.56 30.09 27.60
18 33.45 36.24 34.33
19 35.44 37.35 35.73
20 34.09 36.37 34.86
21 28.41 29.60 28.74
22 33.74 35.79 33.90
23 34.36 37.08 34.61
24 24.58 26.28 24.65
dicn 31.81 33.96 31.99
BAcT iz 32.58
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AEFMBESBRFTE 2

- R L R G B
1 42 .45 47.09 43.31
2 40.88 43.86 39.70
3 42.87 45.97 41.24
4 36.35 40.22 36.81
5 43.83 47.07 43.13
6 39.90 43.71 40.93
7 44.06 46.86 42.83
8 40.93 43.75 40.05
9 41.89 44.19 40.14
10 40.45 43.05 39.49
11 39.23 42.28 38.70
12 36.73 39.17 35.17
13 35.26 39.81 36.02
14 36.19 42.31 40.08
15 41.51 43.84 41.13
16 35.87 38.83 36.72
17 37.19 40.76 37.81
18 37.24 43.54 41.29
19 41.29 44.99 40.98
20 36.63 44.17 42.37
21 36.98 40.72 36.55
22 40.93 45.37 41.62
23 42.01 46.46 42.53
24 34.91 37.13 33.57
3 39.40 43.13 39.67
# AT 3o 40.73
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P EF EEEHFE 2

- W R G B
1 42.52 47.19 43.37
2 41.03 44.07 39.83
3 42.92 46.05 41.30
4 36.64 40.57 37.13
5 43.90 47.15 43.18
6 40.08 43.94 41.13
7 44.21 47.02 42.93
8 41.31 44.07 40.40
9 41.96 44.26 40.17
10 40.58 43.23 39.61
11 39.29 42.40 38.80
12 36.88 39.37 35.27
13 35.34 39.92 36.09
14 36.22 42.36 40.14
15 41.61 43.94 41.21
16 35.97 38.98 36.86
17 37.41 41.04 38.04
18 37.35 43.72 41.49
19 41.36 45.07 41.04
20 36.65 44.21 42.43
21 37.10 40.87 36.63
22 40.97 45.39 41.68
23 42.13 46.60 42.64
24 35.14 37.39 33.75
)3t 39.52 43.28 39.80
BfrT i 40.87
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