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1) Generalized Cross Validation



g,l.b_.ia,,b&g.,\.;.;ss‘)l.:;s||)g,s)L\.‘é.AwJ;Jr,:)g,m45‘5;:..;‘)|L_g|w,f)g‘m.;5[w)
sty [y Ol g el 1o — Azl]” ke (55 lmsien olad 45 (lar o (538 Ulowe
ol 2 GOV Uiy, T (oo sty (o sk laie (a0l 51 TSVD 45,5 . ubs oo
‘u;‘“’J" dAe C,\.w).s ula.;.:' LA' LJJ)‘MUA wa)LS LboJ|3)| u.,\a.’u 4:-;' As w' B Lu A\JL
LGCV mb 5,8 51 ksl s S wslosis azaliS LS 4 (53Ls 3,50 wleMbl &S 3500 on sl
<y 304 Olsi oo
(I, — AV~ UT)b||¥
(trace(I, — AV¢E—\UT))"
5l aLle (V) JuS @50 5 AT o s (1) Aol 5l (0T 348 55 oo

n

Ib— Azpindll¥ =D (I = gi)ul®)'

i=)\

G = ¥

Slewlople 5o uS @5
(trace(I, — AVL~'UT))" = (trace(I, — USVTV¢s ' UT)"

= (trace(U(I, — $)U")" = (trace(I, — ¢))" = (n = > _¢:)".
i=\

e A el ples cams o sy |, GOV g, e o ieS S A il 5l (60
SIGN) cCgsas g, 5o 3yl LA =2 daul, TSVD iy, (o ke b aS ol Casgies
b,

ul'b Y
iy (7o)
;

G\)= ————————
R S

55203 5L G olssion TSVD &yams 1o 25 g0 Asulons

Gk = =7 > (D) A

(n— =4\

Olo 0T e o ,2aS 5 35 oo dmsla b = VY, on =\ Ghlu G(R) 5,8 Lasie
(IAD 205 52y (oo Stabl s sl UG Bl o 4 s (6805 by sl A

1) Picard condition



YA leaig d%&»ilb S5 ol &5 5l eslinl b uylas (ylecdlad

Wb, duglie Vo

(S oo Anlin b L | dalllos 550 sla g, (s st 5 008 gl il o
a8 il Jale bolan TSVD dpons sl 1X — Xl Juols ¥ 5V sladpi o
3 Sl o (5 bl 55 G SuiiS il Jule U ol e TSVD 4525 , TSVD
3 Vel dSs 5o s auclie (el g o 5 510e B puesle 45 (> 55 5 5 slice

ROWINWE C“L‘" el Yo

sl 5! 2

\Y.f09A | YO.YEYS | Vo.VYOAY noise = Ye =V 3 TSVD iy,

v.40fY Y.V Y. o000 | noise = Ye—"1 53 g G)L»PLA.A

9l 03958 B &y gy (&8 [|X = Xppuel Juol> .\ Jou

W | bl | ae

o YEAE | o.¥\YO [ 0.11V0 TSVD s,

Y0 | AYATY | VOOAY | s sslophise

il abl 9 B (8 [|X = Xirue|| Juol> .Y Jpu



original image

PSF image Blured noisy image

restored image with Tikhonov restored image with TSVD

5 352 g by g (s5lepkiie s TSVD iy, dunlie .4 JSE



Ao (oilwaig gspr%u}i”: S5 ol &5 5l eslinl b uylas (ylecdlad

original image

PSF image Blured image

restored image with Tikhonov restored image with TSVD
b N N

.D)lJJ bP)}y 6/.9) s_:d.u)au: LSJL“‘["L"‘) TSVD &)"}) :\ANLEA No J&:ﬁ‘:



AN

@)')‘T sl duwe  >Neo Lk

el

4631.9 U')L\MA.JLGALA' dgene g 6‘&4"2’)'; :.A.)).J T \S\l).nﬁ (Aogen y (S 9w [\]

[2]

(3]

[6]

[7]

[8]
[9]

[10]

[11]

obe VY0
Datta, B. N., Numerical linear algebra and applitions, U.S.A., International

Thomson Publishing Company, 1994.

Golub, G. H. and Van Loan, C. F., Matriz computations, Third Edition, Bal-

timore, Johns Hopkins University Press, 1996.

Hansen, P. C., Nagy, J. G. and O’leary. D. P., Debluring image, matrices,
spectra, and filtering, STAM, Philadelphia, 2006.

Hansen, P. C., Rank-deficient and discrefe ill-posed problems, STAM, Philadel-
phia, 1998.

Hansen, P. C., “Regularization tools: A Matlab package for analysis and solu-

tion of discrete ill-posed problems”, Numerical Algorithms, 6(1) (1994), 1-35.

Lee, K. P. and Nagy, J. G., “Steepest descent, CG, and iterative regularization
of ill-posed problems”, BIT, 43(2000), 1003-1117.

MATLAB: http://www. matworks. com.

Nagy, J. G., Palmert, K. and Perrone, L., “Iteratiye methods for image deblur-
ring: a Matlab object oriented approach”, BIT, 27(2003), 534-553.

Vogel, C. and Oman, M., A fast robust algorithm for total variation based

reconstraction of noisy images, STAM, Philadelphia, 1996.

Zhang, Z., Inverse image filtering with conjugate gradient, From: http://www.
cs. cornell. edu/ boom /projects. htm., 2002.

S R
WL) r')l.c s i ls LQM oKaals TSV

salahim@guilan.ac.ir





