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Geometric degradation produced during DCT compression
of images with high spatial redundancy

YU Yong, GUO Li-hong, XIN G Zhong-bao , TAN Zherrjiang

( Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130022, China)

Abstract : The objective image quality evaluation of DCT (discrete cosne tranform) compressed images is
usually achieved usng M SE(mean square error) and PSNR (peak sgnal-to-noise ratio) with the geometric
degradation of images out of congderation, which is the very key to the optical measurement system based
on podtion information. DCT compresson experiemnts made with two images with high patia redundancy
show that M SE and PSNR do not change much under 4 x 4 processng block and 1 2 compresson ratio , but
there is a geometric degradation of 1 or 2 pixels; conddering the total error of the optical-measurement sys
tem is generdly only 1 or 2 pixels, a change in position of more than 1 pixel resulting from DCT compres
gon will have a dgnificant influence on the accuracy of the measurement system. A good deal of attention
should, therefore, be paid to geometric degradation during DCT compresson.
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, Initial Image =imread(’ .bmp’) ;
, Initial Image = double(Initia Image) /255;
blkgze=8;
, , rat =1/8;
, ( ), T =dctmtx (blksze) ;
DCT DCTCoe = blkproc(Initia Image,[ blksze blk-
, JPEG dze], P, *x *P, T, T');
MPEG CoeVar =im2col (DCTCoe ,[ blksze blksze]
diginct’) ;
, Coe = CoeVar;
[ Y,Ind] = oort (CoeVar) ;
DCT [ m,n]=dze(CoeVar) ;

Snum = blkgze x blksze(1 - rat) ;
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fori = 1:n R, T ,T);
Coe(Ind(1:Snum) , i) =0;
end 1(@ (d) ,(b) (e DCT
B, =ool2im(Coe, [ blksze blksze] , ( 8x8, 1 8)
[256 256] , distinct’) ; (0 ()
I, = blkproc (B, ,[ blksze blksze] ;) P, *x *
(a) P40 (b) DCT JE4il# (% (c) Mk M R
(2)Original image (b) DCT compressed image () Subtractive image
(d) HE &k A (e) DCT 414 (%@ (0 JEtikes m &
(d)Original image (¢) DCT compressed image ( NSubtractive image
1
Fig.1 Experimenta images and ther subtractive images
1 2
Tab.1 Result dataof cruciform image Tab.2 Result dataof tesdlated image
MSE PSNR X y MSE PSNR X y
( > B () () > B () ()
1:2 10.00 38.13 1 1 1:2 1048.23 17.97 2 2
1:4 9.82 38.21 1 1 1:4 1062.32 17.87 2 2
4x4 4x4
1:8 12.16 37.28 2 3 1:8 1239.43 17.20 3 3
1:16  13.94 36.69 3 3 1:16 1528.30 16.29 4 4
1:2 11.61 37.48 5 5 1:2 2123.42 14.86 5 5
1:4 11.65 37.46 5 5 1:4 2337.41 14.44 6 6
8x8 8x8
1:8 12.29 37.23 5 6 1:8 2398.10 14.33 6 6
1:16 13.07 36.97 6 7 1:16  2613.92 13.96 7 6
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