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Resolution CCD Device Characteristics
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ABSTRACT

There have been many researches to yield higher resolution image quality from the low resolution CCD device. The
resolution of it is primary factor for the image quality of digital still camera and in manufacturing price. In this paper,
image enlargement algorithm, which reduces blocking effect of enlarged low resolution image and minimizes ringing
and blur effect occurring around edge in linear interpolation, is proposed. This algorithm is composed of Gaussian
tow pass filter which eliminates aliasing, least square spline interpolation and non-linear interpolation based on step

edge model.
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Fig.1 Image enlargement algorithm.
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Fig. 2 Edge model defined in continuous space.
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Fig.4 Discrete edge mask.

2349
www.dbpia.co.kr



BEEESARCEE 98-9 Vol.23 No, 9

*33 GGl REHE G FHoNM AE WA E
AL

« B G AR 3 3x3 FJH e S A
E AL o)t AA 2 E A w12k
A7 gt

AN

)
Cy Oy
J

(b) Ae AA Zdore] FE AxH
2 6 BE A2 $1A.
Fig. 6 Position of sampling grid.
33 el g S o M AE WA=}
&3 23o) Foj A
Lx/a-1]sx <[(x+2)/A-1] (13)
b/a-1)sy s[(y+2)/a-1] (14)
A7)0 A xlE xB ok 2] B Ha o g E3he,
e xB 34 4L H o] 48§ T3/ (x, e
Z3o] 190 FAM Y HEE Ve, ¢,y ) &
3ol 4 FLAAMY A& HEE Ve 3x3

2350

BAe ¥ 2 AR o FANEM B Sy
ol M2 AAA HEZ ztzhe] ]9 o) AHA
T A5 54 WS AT ZE 4o @
H7le]l 8 ¥ WrIntg 7k BwTh o3
A RezA 2 A 49 ZLHToZHA B4
&= A8 & & Ak

Zh 3 B2 AR e v g 29 A4 R4
A B713ko] FoANEE, HFE A g B A
= nol 0 F 4, 5 A ol obd A9, Ny B2
AFE AHEET, nol 1 o)A B, 73 9rIg e n
SE e Ao A9 B A vhE HagkE A
&8

- 1
I( )={(1 ) (x,y)+al, (x,y), nz a5

Il(x:y)’ n=0

710 L e MY B2 A L y)E MY B
ZHAAE UYEY, ex AY B3 vl Yy w7
7H A& Vb agte Téel ol sl 4E
L2 AREYLH, 0103 ZES ol X F2 A7
€ Yepdith

M. A¥ d=

Yol AN BolilM Q) AR HE B o
A a4 Am 2 TA Y b 2} SSC- 410N AL 3}
o HEG FAL AL AT EE GA e AY
ANE AYE G FBHO T v w5l 95,
B 4T GAGI2S12)E R 84 E(256x256)
2O HELY QYL VEL, o YO THE B
A7 TAALE) G4 G4 Abo) o] PSNR(Peak-
Signal-to-Noise-Ratio)g 73ttt =8 A7} o}l vl
ol s Agst7) A V2 W2 24007 o
A V2 uh k] B sk Aol M E AP sA)
$TE)E U TE H5te] HYR W, AR 2FQ
B A4 A% 28R BIHLSSO), A e 212
3¢ 783 YA E 1 Lenad Aol T A
zhzbel 7Y v 0 7 12% 2 ¥ 2u) Yuf e 994
o] @ 2§ W stel Uebd Hojch E 2= AL u}
ol P4 dol Ax, Ao ¥ WFEH 1Y

www.dbpia.co.kr



Aejd= CCD &2 548 2aid ZA 29 7w vxd FA 94 3

Gl Fo/5 4 4 E AAE ek Zojoh A S /3 Wl & o] A7t obd Aol i A YPNA
X NG FF HHAE B2 03y B A 94 V2 ME F23Y7E BA] 2 wiske] B
e AL A7 E A8 M i vs) B & dted Akt e FF Ha A L2FQ) BT
Fgel 4% 0.1~02dB, HFH WG BA S B WE vinsith £3& o2 7k B2E 943 AF
2~10BB J = /R E SNR A5 & A ES ¢+ Utk B 3 G4l el 4 ¥ & A & ekd Zlolt

Hl. Lena g Aol 2 24/80) A5 v 4.

Table 1.Reduction/enlargement performance for Lena

image.
LRI PSNR (dB) SNR (dB)
Bilinear 26498 11.965
Cubic 34M 19.338
(ay @i
L55C) 35,554 21.062
e gy 35,241 21.208

H 2.Circle g2 24/80) A5 vl
Table 2.Reduction/enlargement performance for Circle

image.
23 9y PSNR (dB) SNR (d8)
BiLinear 30207 122
Cubic 37468 27483 N )
(h) 1.6 Galgl oAk (LSSC3)
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Fig.7. Low resolution image enlargement result.
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Fig. 8 Low resolution image enlargement result.
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