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An Efficient Method for DCT-domain Image Downsampling
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Abstract Spatial resolution reduction of compressed video in the DCT domain are highly desirable in many multimedia
applications. A parpular approach presented by Dugad is to exiract the 4 x4 low frequency components from each 8 x8 DCT
block, but this method may cause error drift and artifacts due to over-loss of high frequency components. In this paper,we
propose a new method of DCT-domain image downsampling ,in which 16 x 16 DCT coefficients of a macroblock are deduced
from the coefficients of the four blocks that constitute the macroblock,and the 8 x 8 low frequency components are then
preserved. We also present a fast algorithm to implement this method with exploitation of the spareness of DCT matrices. The
proposed method is applicable to any DCT-based compressed video transcoding. Experimental results confirm that our

scheme performs about 0. 3dB better than Dugad’ s method in terms of PNSR of reconstructed image, and better subjective

quality can be observed on details of the image.
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Fig.1 DCT domain based down-sampling by factor of two
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Fig.2 Macroblock-based down-conversion from

four blocks to one block
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¥k Ferk k73
FEl 1536/256 =6 3800/256 = 14.843 75
Fk2 1536/256 =6 1764/256 =6.5
HEBBE 864/256 =3.375 1056/256 =4.125

5 XBRER

X FAEN TR, EH RAEEEE L
(BREEMBEWEFES MSE Z 1) RIEMiZX T RE
B RE, H MSE J20 FREKENEEK x
5RGER x ZEBYTRE,

zt:jcm%aﬁrﬂ’é#ﬁﬁw

[s ] [CL. c:m“% 2]X

LL CLH

[ e

FEHELR P, 2R AR 4 4 x4 FERFE
AP REBEHFTED F 4 BB R+
ER—A 87" BA I ik, 3 4 AR R L A
BHET 21 HTRE, HLBERME 4 E 3 5
Ao LBMEHPITIHREMR S Fim.

MERATMUREH, AXTESXR3] L&
i B i F A0 B B AR R T R R AR S

(18)



Ha FERER 4 . — PR AR ) DCT S BMR T R B i 515

F4 BIMFEN4TRBEGHT 21 OTREMEHELR
Tab.4 PNSR comparison of downsampling by factor of two

on four different videos using three methods
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tens 704 x 576 25 6M 12 25.2,270 25.1,230 20.8,701 25.1,233
flwr 704 x 576 25 4M 12 27.9,301 27.3,213 22.1,624 27.5,215
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