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Image SVD denoising based on PSNR and wavelet directional feature
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Abstract; An optimized image singular value decomposition (SVD) denoising algorithm based
on wavelet transform directional information and peak signal to noise ratio (PSNR) was pro-
posed. As most of the energy noises were concentrated in low-frequency sub-image after wave-
let transform, the simple Wiener filtering was made; on the other hand, the image noises were
mainly concentrated in the high-frequency sub-image with three different directions and the co-
efficient was smaller., so the larger singular values of SVD and their corresponding eigenvectors
were used to reconstruct denoising image; however, because of the inherent directional feature
of the SVD, the denoising result of image reconstructed from high-frequency diagonal sub-im-
age was not satisfied, so the diagonal sub-image was rotated to the level (vertical) direction,
then the SVD filtering was done; finally, the anti-wavelet transform was used to reconstruct
the denoising image based on the low-frequency and high-frequency sub-images, and the re-
quired number of singular values was determined by PSNR of the image. Experimental results
show that this method has effective denoising effect, while retaining the high-frequency origi-
nal details.
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Fig. 1 Schematic diagram of wavelet transform
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Fig. 2 High-frequency diagonal sub-image denoising

3.3 EREMFTRENHMHBE

I 77 7 (EL0 BE A 25 R R 7 1 5 (] fiE 2t 1Y
[l £ B A5 5 725 A RE . 2 (3) v o R 4
WP Ay S EECH & JEA 1T~R Mgk . B ik
PR E B R KR AOR B UF IR . AR SR R 1Y
W ({5 18 L PSNR A1 2y 7 J 5 1

N 255
M N
DI ) — fu(inj))?
_ 1 1
MSE = MN

e G ) RS R AR R KA s fo ()
PR IR MR B 3K (L
15 LA PSNR A oy i 5 25 W 200 R A o L il



« 88 MG 2013,34(1)

EoOM A T UREAR M AN ) R A PR AT S (R MR R

ALK R HEAT T 1~ 3 C A G B 1 B &
¥y B R TR ¢ A AR S E L B R TR T A A
A 5 v o WA TR A e 9 O W T 50 iz )
oy A S AR RO D P it B9 T A A S LR AR
X I A 3 FH A (7] 9 2 S 80T A I 9 P A5 0t A 0
P o 25 MR AR i B 18 IS — W ok oz ) B A A S
Il 2 fie 287 A 47 S (L

4 LWHERERTH

Shy B UE AR SC R T v B A AP L Ok R Y bR
#E Leana MR A T 220 10 346K 0 /9= B (A
W P R 3 () BEAT A7 LSS0 20 A o 43 )R
FL SVD I8 8 A /N B 1 DL e A SO s AT
FME AR B, AF SAE S0 A 0 (B 30, 15 2 10 S 56 25
SREE 3(b) . 3Ce) Al 3(d) . by B4 b b A 25 e

SRR N =t N T 1 67 < I =
(PSNR) KAl 5 3 7 1 () 2 W o 6, — RO 100
T PSNR fH B K, L MACR WA N B4, R 12
3 A 5% i PSNR HCBAE .

F 1 3#AEH PSNR %

Table 1 PSNRs of three algorithms
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Fig. 3 Simulation results
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