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ABSTRACT

In Ubiquitous communication environment, various 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 1. PSNR values after image halving and doubling
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Table 2. PSNRs of various resizing methods for the
2-fold upsizing images after 1/2-fold downsizing

F o) B sk i) A7)

IEt

. PSNR[dB]
Algorithms lena f-16 boats
bilinear 30.64 29.53 29.34
Dugad|[1] 34.49 33.64 32.52
Mukherjee[5] 35.04 34.29 3291
N=4, M=8 34.49 33.64 32.52
Sal.[6] | N=5, M=10 34.92 34.21 32.85
N=8, M=16 35.07 34.33 32.93
Park[7] 35.07 34.33 32.93
Our 35.06 34.32 32.92
B3 3l B4 w3 F ) B was dae) 2
< o L«_ﬂ. H]—r

Table 3. PSNRs of various resizing methods for the
3-fold upsizing images after 1/3-fold downsizing

. PSNR[dB]
Algorithms 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

E 4. 230 F2 W 53w o W3 Qe 44
o] tq o:]}\L,Aﬂ]_ H]_u_

Table 4. PSNRs of various resizing methods for the
3/2-fold upsizing images after 2/3-fold downsizing

. PSNR[dB]
Algorithms lena f-16 boats
Mukherjee [5] 37.19 37.32 35.31
N=4, M=6 34.60 33.65 32.67
N=6, M=9 38.40 38.64 36.11
Sal.[6] .

N=8, M=12 38.41 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

. PSNR[dB]
Algorithms lena f-16 boats
Mukherjee [5] 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

Sallol oo M=12 | 3992 40.66 37.89

N=12M=16 | 39.81 40.48 37.76
Park[7] 3992 | 4066 | 37.89
Our 4021 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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