ol

== 07-32-2-02 F-E-218438] = FA4] °07-2 Vol. 32 No. 2

¢

DCT oA dAke] ¢le] n)§ =7] Wsks $)g
N2g S

o 3 & A, A o] A

New Algorithm for Arbitrary-ratio Image Resizing
in DCT Domain

Yong-Jaec Kim* Associate Member, Chang-Woo Lee** Regular Member
e o

fulgela B4 e Aty ekl el wEle] Bxald), e oxd 94 DCT (Dis-
crete Cosine Transform)E 7J¥kS.2 3} JPEG, MPEG 59 EF 7|W& ol&slo] ab=xle] A= gief £
EEelxlz DCT Fdelix] gAe] =7)5 ARl 718 o 7k daelFed 2832 2 A5E B3

, 7122 e o 953 A%S Hel: DCT ddoflae] odat z7) Wik dwealEg Akl Alkkse=
32]E-2 DCT 4ol Akl gle] =7] wahe 9l8) oJz] 719 8x8 DCT A E3-& gk vl ot
S Ealo] shte] BEo7 wEsly 29 zero-padding ¥ truncatingS $13F IDCTS] =7|& A= W
$ o3} A4 =] HE] Aed =tk oA atke] ARES HUF o83l DCT ASE 73k,
714 1ozl DCT Al B3l Jshe vlgel o) 2o =278 ko2 A5d Eolv daegelrh
Qs A A Easl o4 E}‘H*V] °ﬂ/‘}-4 PSNR H|iE E3le] 21y, Algkshs dxeE|ds 5
HIE-2] Wt glelx] 7129 & ol S 0T ¢ gk

-

Q

I~

_&mirim

o M

Key Words : DCT Domain, Arbitrary-ratio image Resizing, Subband DCT, Composite Length DCT
ABSTRACT

In Ubiquitous communication environment, vatious conversions of images are essential, and most digital
images are compressed by standard methods such as the Joint Photographic Expert Group (JPEG) and Motion
Picture Expert Group (MPEG) which are based on the discrete cosine transform (DCT). In this paper, various
image resizing algorithms in the DCT domain are analyzed, and a new image resizing algorithm, which shows
superior performance compared with the conventional methods, is proposed. For arbitrary-ratio image resizing
in the DCT domain, several blocks of 8x8 DCT coefficients are converted into one block using the
conversion formula in the proposed algorithm, and the size of the inverse discrete cosine transform (IDCT) is
decided optimally. The performance is analyzed by comparing the peak signal to noise ratio (PSNR) between
-original images and convertted images. The performance of the proposed algorithm is better than that of the
conventional algorithm, since the correlation of pixels in images is utilized more efficiently.
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Table 2. PSNRs of various resizing methods for the
2-fold upsizing images after 1/2-fold downsizing

. PSNR[dB]
Algorithms lena 16 | boats
bilinear 3064 | 2953 | 29.34
Dugad[1] 3449 | 3364 | 3252
Mukherjee[5] 3504 | 3429 | 3291
N=4, M=8 3449 | 3364 | 3252
SaL[6]| N=5, M=10 3492 | 3421 | 3285
N=8, M=16 3507 | 3433 | 3293
Park[7] 3507 | 3433 | 3293
Our 3506 | 3432 | 3292
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Table 3. PSNRs of various resizing methods for the
3-fold upsizing images after 1/3-fold downsizing

” PSNR[dB]
Algor lena f-16 boats
Mukherjee[5] 31.57 29.39 29.83

N=4, M=12 31.44 29.31 29.74
Sal.[6]| N=6, M=18 31.55 29.39 29.81
N=9, M=27 31.57 29.39 29.82
Park[7] 31.57 29.39 29.82
Our 31.57 29.39 29.82
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Table 4. PSNRs of various resizing methods for the
3/2-fold upsizing images after 2/3-fold downsizing

. PSNR[dB]
Algorithms lena 16 boats
Mukherjee [5] 3719 | 3732 | 3531
N=4, M=6 3460 | 3365 | 3267
N=6, M= . . .
Sl gy | V70 M=9 3840 | 3864 | 3611

N=8, M=12 3841 38.62 36.11
N=10, M=15 38.39 38.60 36.09
Park[7] 38.41 38.62 36.11
Our 38.72 39.09 36.21
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Table 5. PSNRs of various resizing methods for the
4/3-fold upsizing images after 3/4-fold downsizing

R PSNR[dB]
Algorithms lena £16 boats
Mukherjee [S] 38.15 38.55 36.59

N=3, M=4 31.57 29.92 29.75
N=6, M=8 39.73 40.38 37.68

Sal.[6) N=9, M=12 39.92 40.66 37.89

N=12,M=16 39.81 40.48 37.76
Park[7] 39.92 40.66 37.89
Our 40.21 41.13 38.20
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Fig. 6. Computation amount of various resizing methods
for 1/2-fold downsizing and 2-fold upsizing
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Fig. 7. Computation amount of various resizing methods
for 1/3-fold downsizing and 3-fold upsizing
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Fig. 8. Computation amount of various resizing methods
for 2/3-fold downsizing and 3/2-fold upsizing
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Fig 9. Computation amount of various resizing methods
for 3/4-fold downsizing and 4/3-fold upsizing
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