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uy ., u2,v

by sl o e SN ad U2 5 SglS adpmUl ) towe DCT saias 0LasD sl s
el U slaas (gl U Sl (6,05 585 peds 2.2 4 Cs YO Jis .ol USULHUZ O Lo
S a4l 058 ol (g5l dig die Sy sl U il 03l a1yl (555 (5 5N
Sheslaal Ol 503 90 5 950 (slaslms 6lyls Jds 93 ;a3 98 o YL Slovlows 4 ja i
Jie 5 Cmal ailin (655 (65K Oy o 5ads (81 o 1Y Jds 5yl Ko el (e a0 LT 51 S

M3l o S cle 8 S s 6l YD

Soue Sy i el LY

ué))\_gg YY YF YO 4V 6>M6@udoa\>u\,\\,éguduﬁ,,_ﬁj\,&_;gﬁ\)s
Ul odd at o Bl 08 0 5SS bl o Lt ) S ol aen ST o o |y (o o0 23l o
oo 5 Sle 53 0T LS sda il 4 S o s ;M[\],J,L_{w_sj‘u@u?&jﬁﬁu_in
o R o e 8 Syl sl sROF e il o o ss PDE 525
Cidis &S S 7 5e Lo s 5 S a5 (5L 02551 53 0T 558 5,58 08 1 02, S
O sl oS e Ol 1T (ool ol 51 (ol 587 aatio palin gl s o Cal 0t SSIYY] )

[ o fl)l e OL o S (YY) 4 1) weddle
LSS B 55 5 5 5l 4 alis

min FE(u)+ A||Lu|;, (3.1)

www.Prozhe.com



www.Prozhe.com

LY Ol oL KT A=LU S (5,5 il a5 55110 5 e e mSE(U) o5

13505 (g 33 g5 Doy s
o Il 5T ity 55 551 Y ) Jlasl L 0155 (e Ty 8 o5 5531 48 0t S |
,osgrwgﬁp¢ﬁf@4uqu5\.uui\_wt;;[vﬂ,;;,,_a;?x,—wy_?l;)&fﬁﬁ,,_@

uFt! =argmin, F(u) + Sl Lu— d* +b* |3,
d*t =argming A||d||; + 4 ||d — Lu*t! —bF|]3, (3.3)
E}.F-L‘-f-l — bk +Luk—|—1 _d-‘f-l-l_
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u* ! =argmin, E(u)+ & ||Lu—d* +b*||3,

dk+1 :Thm(LukH +bF), (3.4)
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AL e p Skl )5l To S
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(k1 :arglninu%||H-u—|—t.’k _fH% 4 % Wu—d* _|_b.£:|
< v Tl = argming Ao ||v]| + %Ht’ — (f—Hu" )3,

d* T =argming M [|d||y + 4 [|d — (WuF T +55) |3,
(DFFL = bF 4 (Wbt — b,

Wl 03 Ol Y 025 S 538 3 VY o (sl 05 SN ol i

Algorithm 1 Numerical algorithm for solving (2.2)

(i) Set initial guesses u”, v°, d°, b. Choose an appropriate set of parameters

(A1, A2, ).

(ii) For k=0,1,..., perform the following iterations until convergence

L =(HTH+pWT W)= H(HT(f —0%) +uW T (dF —bF)),
TL=T,, (f = Hu* ), (3.5)
AP =Ty, ) (Wuktl 4 bF), '
pEHl = pF 4 (Waht1 — ght1),

0_,0__ 30__ 30 _
,\_gu.“' =v =d =b _0:,'1g;_wl;,,\_.w\_,s,\u_m,\m,\_»@udqt_,ﬂ,;

b e gy Syse B35
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Algorithm 2 Fast algorithm for solving (2.5)

(i) Set initial guesses u{, u3, 0%, d?, b, d9, b9. Choose an appropriate set of
parameters (Ay, Ao, Ag, 141, 142)-

(i1) For k=0,1,..., perform the following iterations until convergence

(u P =(HTH +p WTW)—! (HT(f—Hug —0F) L W (db —b"f)) :

ug" ' =(H"H +po D" D)™ (H (f = Huy ™' —o%) + 2 D7 (d5 - 15))
_1__,k—|—1 :7;\2 (f _H(ulk+1 _|_u2k—|—l)):
Ay =To (W 14 0),
WAL = bk (W BT —gh+h,
d5 T =T, jus (Dug® 1+ b5),

(D5 =05 4+ (Dugh+t —d5™h.

Algorithm 3 Fast algorithm for solving (2.3)

(i) Set initial guesses u”, d°, b°. Choose an appropriate set of parameters
(A, ).
(ii) For k=0,1,..., perform the following iterations until convergence
ub Tl = (HTPA\H + yWIW)u=HT Py f +uWT(d¥ —bF),

d" =T, (Wt +5F), (3.7)
bk—l—l — bk 4 (H_,’uk-f—l _dk—f—l).
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Jmin o[ Pa(Hu— )3 +Alld]1-

A %'( 2 5

E(u)=1||Py(Hu—f)|3 and let L=W in (3.4)

| Sl ]
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0
s W =0 L 5l asl s et s Y LS YY), s S
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E(u)= | Hu— flx
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di=Wuand do=Hu—f

) S Ly Y F Ol e LT oS b

S sl

1&111& {Ildi|l1 +Alldz2|l1: di =Hu— f, do=Wu}. (3.8)
U,y ,0a

S o Jo SV 53 YA S ls 1 5 a8 5SS

(! =argmin, S| Hu— f —di +b5 |3+ 52 ||Wu—d5 + b5
di T =argming, ||di ||y + 4 ||dy — (WuFT! — f+55)|3.

{ ditl =argming A||da||y + 42 ||dy — (WurT1 +b5)||3,

by =0k + (HuF+! — f—d} ™),

kbgf-f'l :bﬁzg + (I’I"Tuk+1 —df;—'_]),

2
D
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_ S0 10 _ 0__ 720 __
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Wl gy Sy B35 Hle
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Algorithm 4 Fast algorithm for solving (2.4)

(i) Set initial guesses u°, dY, b}, d9, Y. Choose an appropriate set of param-

eters (A, gy, p9).

(i1) For k=0,1,..., perform the following iterations until convergence

(k1 = (1 HTH +poWTW) =Y (g HT(dF — b5 4 f) + p2W T (d5 —BE)),
dill-+1 :7_1/,&11 (H'Uk+1 — f"‘bill‘):

QAL =Ty (W1 4 1),

BT bk o (Huk L f o ghth),

| bETL =k + (Wuktl — g5+,

e dlﬁ})‘gwgg)o‘slhéﬁ)b’ ¥

Q)\Soﬁ‘dwgwLJ:}MV:AJJMJ}QJJUY.O)Y.Y ag'-i-’;i’—”-i* e 53 &S shilea
LI VY Jie .l 0 DSl 5 0> e T GlghaSly (o5l 5 e 5 it Olojon gLl
S35 63NN slyls 5slal L Y0 Jis 5 asl e 28 5K (slpmmn U pslad L5k sl o0
1 555 dalisue o2, o S it ol 55 il (oo 3 S ablomn SLSH s o 51 3L 48T ST (e LS g

2obai 5 (Balaiplhie b4 ps 5 g od ()

$3La i 4,5 5 535 b psas S5, (Y

o 545 15y (S el Jole i oy o slat (g Lalies e 5 (Y
ﬂbwTu‘ﬂﬂjL@'W,YL)JOM;J&LA}J_EG)N_G,LA&LA}TJJ‘&SCHA‘;JQ\iu
ol Slay s 8105 Lasas U (ol 55315 dilodd (ol b ol 5 6,505 SLSl (s

s Sl ol s o LI YD 5 VY Jis gl e Sle ol H LYY (glas )87 5505 ceeus

www.Prozhe.com



www.Prozhe.com

b S P ples b S Sl sl et oS aea o H LYl s et o5 sl
JJ_AJAWA_«{‘UMW@‘aMWL&A*V}YFJP}ALSLG_&))b l—ﬁj})@u.&;—w‘ou

el o @l S a5 S slyls sbas 53 T L8 Sl sl YO 5 V.Y (oalgiin
RPN E R TP PRV g A R Ig0- S TS QY- TLRY- PV WP RPN PR A PS JY
f=N,(Hu+e¢), (4.1)
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Ratio » and r= 10% r = 20% r = 40%
standard deviation o=0 | 6=10 | =0 | 0=10 | =0 | =10
ROLD-ERR Model in [50] | 27.4 | 246 | 254 | 23.6 | 23.6 22.3
Model (2.3) + ACWMF 28.5 26.0 | 26.3 | 249 | 23.1 22.5
Model (2.3) + ROLD 284 | 275 | 26.3 | 25.8 | 23.7 | 233

Model (2.4) 209 | 275 | 271 | 26.0 | 23.1 229
Model (2.2) 303 | 284 | 274 | 26.6 | 23.6 | 233
Model (2.5) 30.3 | 284 | 274 | 26,6 | 23.6 | 23.3

noisy images (2.3) + ROLD (2.4)
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(2.3) + ROLD (2.4)
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Y dsr
Image and r and Baboon Boat Bridge Barbara512
ratio 10% | 20% | 10% | 20% | 10% | 20% | 10% | 20%

ROLD-ERR Model in [50] | 23.0 | 21.6 | 24.7 | 23.8 | 23.3 | 22.1 | 25.3 | 23.9

Model (2.3) + ACWMF 233 | 222 | 266 | 25.1 | 242 | 229 | 26.0 | 246

Model (2.3) + ROLD 248 | 229 | 282 | 264 | 25.3 | 23.7T | 27.8 | 25.8

Model from (2.4) 245 | 23.2 | 276 | 26.1 | 25.0 | 234 | 27.0 | 255
Model from (2.2) 25,1 | 235 | 283 | 264 | 254 | 23.7T | 279 | 26.0
Model from (2.5) 252 | 235 | 28.2 | 264 | 254 | 23.7 | 279 | 26.0

corrupted images  (2.3) + ROLD
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NSERES
Image and r and Cameraman Goldhill Baboon
ratio 10% | 20% | 10% | 20% | 10% | 20%

Model (2.3) + ACWMF | 24.3 | 24.0 | 25.7 | 21.5 | 21.2 | 21.2
Model (2.3) + ROLD 243 | 241 | 25.8 | 21.6 | 21.3 | 21.2

Model (2.4) 241 | 239 | 25,5 | 21.2 | 21.2 | 21.1
Model (2.2) 242 | 240 | 25.7 | 214 | 21.2 | 21.1
Model (2.5) 242 | 240 | 25.7 | 214 | 21.3 | 21.2
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Image | Svandard deviation o |5 9y o ROID | (22) | (2.5)
of Gaussian noise

- 0 95.2 946 | 25.2
Barbara512 10 924.7 9243 | 24.7
N 0 25.6 2.5 | 27.2
Goldhill 10 9244 26.0 | 26.4
Cameraman 0 23.4 24.8 24.9
' 10 93.3 245 | 24.6
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