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An efficient quality improvement scheme of magnified image by using the

information of adjacent pixel values
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To improve the quality of magnified image, two schemes were proposed. The one is used to

estimate simple convex surface and simple concave surface using the information of adjacent pixel

values, and the other scheme is used to produce magnified image using the characteristics of simple

convex surface and simple concave surface. The magnified image using the proposed scheme is more

similar to real image than the magnified image using the previous schemes. PSNR(Peak Signal to

Noise Ratio) was used to evaluate the quality improvement of the magnified images. The

PSNR

values of the magnified images using the proposed scheme are greater than those of the magnified

images using the previous interpolation schemes.
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Fig. 1. Pixel interpolation in bilinear interpolation
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A7) flste] ARREE A 4S8, F A (i, BU)
(v, BE Ave A4 A9l A o F A (i, DS
(yir2, DB)E Atk 24 221 4 (41D)o] €k 2 (40), (41)
A 71715 242 5 ] yE B 71E71(GYro) 9k ¢
= sheke] y& Wk 7|27 (GYre) kL B9 BFH A (42), (43)
3 2 GYroZh Folal GYreZt &9 737 oﬂ—E I B
How FA8ka GYr/b HolaL
& Fow AL y=yolA 4 (40), (41)94 < Hy,

Hpehal s 21(44), (45)9F 2t o oz AW A
Z]-‘L\_A =} ZO -‘4’.11_ (Xﬁl; Yr)ol]/ﬂ O] H

(A7)F} o] FEATE o714 HE % A8 HIPHS A3

FHE X1, yoolA #3F B37F 3191 B-(1-B) + D-B

p(y)={(B-BU)/(yi-yi-D}(y-y;-1) + BU (40)
p(y)={(DB-D)/(yj 2-yi+ VHy-vis1) + D (41)
GYry = (B-BU)/(yi~yi-1) = B-BU (42)
GYrg = (DB-D)/(yj+2-y3+1) = DB-D (43)
Hy= (B-BU)(y,~y;-1) + BU (44)
Hg= (DB-D)(y,~y5+1) + D (45)
He = Hy(1-B) + Hp B (46)
Hp = min{|H-(Hs+H)/2|, |H-Hyl, IH-Hgl} (47)

2} (23), (31), (39), 473} o] 78X Ep, Fp, Gp, Heol
thake] A (48)3 o] & AH WitE AT F, Fdd S
G, yoollAl o] B3E gk R2 8laL o]& g /e 94 o=
gk =, Pu(x, v)=Pilx,, y)=R ©] #r}

R= {(Ep-(1-B) + Fp:B) +(Gp(1-a) + Hpra)}/2 (48)

F A B VIR g 93 de =5 SHd v @
Zamo] E4S W e & gloy Aok S Abgate]
& B 3k RS AAl Q4] v 55 S e o5 5|
o] A4S A W] wiol S gl spde] s
Hok Ak 7ol Axke a9 119 2o

for (] ¥ RE HA9 x| us}e]

{

q G 9 AV #HE (x, v) AR
/193 A el 718718 o83k
/e BE S 5L de o8 I3 34
if (P 55(5) 5H?)
{
/e EEQE) 9, 98 4 g3t
/| ARE o83l AH WANS Fokn
// B3t 3k Ep, Fp, Gp, Hp At
x5 ko] B gk Ep ARKHA (16)~(23) AHE);
x% ko] B g Fe ARKA (24)~(31) AHE);
yE Wake] Bk gk G AKA (32)~(39) AR
yE e B3 gk He AN (40)~(47) AH)
HE (x, ol B3 gk R A% (2] (48))
}
else
{
/] B BE(QE) FRo] oy
/] FAE BEE A8l (x., yoolAle
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Ak

o] B3k gk E AN (3) AR

Bake] B 3k F AN (4) AHR);

(x, yoolA el B3E gk R ARKA (5) AHS):

'

o
N
)
o oot

=

™

I
FH

}
Hit ol ad 2hxe] A ghow A

=

RS

o2

}
% 11 AlgkE 71e] At
Fig. 11. The procedure of the proposed scheme

B Rl A 7N A83le) 4L 279 e B

g el FAE A Q4 Rlaste] ARME 71

S FGrlatgith 256x256 FA A7]9] lenna, Rocket

Laun-ching, Mona Liza, Space shuttle 945 7125 Wk}

A25 Weko R 7 4u] 543 64x649 A F71E 2he 22
_%_

BIe AP PFOE AEHAT, 7 AF BHE ol 3
A B 49 SRS,

A FAE st H2H o) B, & A3 By,
3] B, AQE 7IHE A &ete] TtES e RS
O & Z47; 4v) gk o s AT & gk 9
FEaA9 AA G5 vlaste] PSNR(Peak Signal to
Noise Ratio)& 543t 72+ 7IWE4] A5 78It

a9 9 (v A3 459 U 64x64 279

A

& A ]i*JqL 7Pi
}k 1] alsto] PSNRg

2
A-gsto] A3 43S S A 1*4 719 ;oﬂ Hls}oq g
g4l 320 0.0167dB ~ 4.0131dB A ATk whebA
AR7HE AHg-ste] FS gojehd, ozt 92 AA
& S Hof g3l shdol AA NdET
3 3Hd e e BF SW 52 U o5 Id9
e A idete R A JA fake] ARE o]8ste] Bt
o

B o 0 kol A I9) O =

_I
o

— J
¢

g
; ]
[e]
1

S 914 ghol 2 o] 3
B A =90 wEol,

(d) 3254 H7bg
% 12, 64x64 719 lenna%

s A8

do] 712%

27} 4] Sojg 34

Fig. 12. 4-times magnified images using the previous

schemes and the proposed scheme

F 1712 71 2 AR S #88ke] )

o412l PSNR A& gk[dB]
Table 1. PSNR values for the magnified images using

3 2

pad

.

o 4

the previous schemes and the proposed scheme

A | aay | s | oA
wypy | R | waw |
lenna 21.9866 | 24.3946 | 24.2698 24.4329
Rocket
Laun- 23.8683 | 25.7243 | 25.3531 25.7491
ching
Mona 29.3608 | 33.2820 | 33.2907 33.3739
Liza
SS}{’uat%ee 20.2123 | 22.0987 | 21.5227 22.1154
V. 28
2 =Rl Hu 9o Bag s Aol Q49
A g ARE ool G B BE Iud v o8 3
We Fgehs EI Gl the 8BS I v 0% 3
Wl 5498 wagste] B 94 FHFE WS AARS
hoHg B2 305 g 0B IS FAshs P ui
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e ok Gl AA e U BE I 5L U o
% 3vel S e AE Aol AR B4 g ARES

o UG AP
Auo] Q4T 4 ko) AuE olgaje] Wl 479 4
M A Agstel 4, o) 3, - 4708] BRY 2K(Ep, Fr, G,

7t F Y 8 Zb2h Wb e Arkstal

olF Hek ¥ 2% o] AT Bt fS Y Ak 7Y

&Aool B3 fE ek, ' 25 A 2 ' o

= oA e WAk gro] Al /el HA ghell A8k

sof gl G Al 9Bl S S48 vl Ha
A

AP IPEL A2FH l2F g

PIE A gdte] o 3
3}
7

g el e

ggich webd AW TS Aol 9AS Hrjste, 3

Ho of o M orr omx 2
ra
K=
i

[11 W. K. Pratt, "Digital Image Processing", New
York: Wiley, 1991.

[2] M. Petrou, P. Bosdogianni, "Image Processing
: The Fundamentals", John Wiley & Sons Inc.
Jan. 2002.

[3] R. Crane,
Processing", Prentice Hall, 1997.

[4] R. G. Keys,
for digital

"Simplified Approach to Image

"Cubic convolution interpolation

[EEE Trans.
Acoust., Speech, Signal Process, Vol. 29, pp.
1153-1160, Dec. 1981.

[6] X. Li, M. Orchard, "New
interpolation", IEEE Trans. Image Process.,
Vol. 10, No. 10, pp. 1521-1527, Oct. 2001.

[6] J. W. Hwang, and H. S. Lee, "Adaptive image
interpolation based on local gradient features",
IEEE Signal Processing Letters, Vol. 11, No.

image processing",

edge—directed

3, pp.359-362, Mar. 2004.

[7] T. W. Chan, O. C. Au, T. S. Chong, and W. S.
Chau, "An Adaptive interpolation using spatial
varing filter", IEEE Int. Conf.
Electron, pp.109-110, Jan. 2005.

[8] T. Mori, K. Kameyama, Y. Ohmiya, and J. Lee,
"Image resolution conversion based on and

kernel", IEEE

pp.497-500, Aug.

Consumer

edge—adaptive interpolation

Pacific Rim Conference,
2007.

[9] Kwang-Baek Kim, Hae-Jung Lee, "Image

Fuzzy  Method for

of Abdominal

Journal of the Korea Society of Computer and

Information, v.16, no.4, pp.23-28, Apr. 2011.

[10]S. M. Jung, "Quality improvement scheme

Magnification  using

Ultrasound Image Muscles",

of magnified image by using gradient

between adjacent pixel

of the

information

values", Journal Korea Society of

Computer and Information, vol. 17, no. 2, pp.
59-67, Feb. 2012.

2
Pl
b
;

o

Bl

K
o
o & B oo o
" R
%
1
>~
>

Lo
e ol
R
o
ol
2
>~
=

ox o
o 4o

Lo o
Rl

S
2
o,

L
=z

>~
-

% ot oy
5w

Ol
T

nﬁﬁuﬂiﬁnh’i
4 oo gy B o
oL o 2o 22

SR WS
Al deok Hevrle], JdA g
Email : jungsm@syu.ac.kr

< gy
= o

|

1998:
2000:

o2
2 4
1o 1o
Rl
2 o
£ 4
fo
o
e
&
o
e
>
>

i)

o K2

4
b
Lok
=
o
o

~
)

2007: ek

\k
L
M

e,

g
)
o
i)
o,

N
o, 1%
&

(

gy
AC) :(H
oo
2 oy
<
=z
S~
>

SR EEREES

r__):{{
a
2
sl
ra
-+
o

BA ok dlolEvbold, Holelulo] 2
dlole} 13- eto]Alo] 4
EERE

Email : on.byung.won@gmail.com



