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R(k)=2,0, (232)

(23a)
diovhen R(k) uae r(k) unumasluaumsi @D uausiezlén
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F8 =R (k) (k) (24)
R(k+1)=R(k)+Y,, Y, (252)

r(k+1)=r(k)+Y,,Z,, (15b)

wieemie « » ludunsh (25) fio Complex Conjugation uaziilounum R(k+1) 1

aumsh (25a) aﬂuﬁumsw (24) 1AUT WA NATDAUIBHIAT Fle+) "lﬂmﬁa"lﬂu
f4) :(R(k)+yk+ly,§+l)“ r{k+1) (26)

wa { o o _
situse ldgeauifuesaunish 27) Tunisdaney R7(k+1) n3e

(R(k)+Yk+1Y’ )_ silaumsdl 26) Taosmualn A=R(k),B=Y,,.C=lunz D=Y,,
(4+BCDY' = 41~ 4"B(Da B +C™Y DA @)
gmmsesnaumal R (k +1) 1&ane 1l

R {(k+1)= (R(k) + Y Yo, )_

R (k4 1) = (R(E)) ~(ROO) (T (¥ (RO () +1] (i) (R

R (k+1)=R(kr_R(k)-l y,m {Y,jH R(E) T, +1] ¥ R(E)
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R (KY,. Y. Rk
R‘l(k+1):R“(k)-( 1+(Y)’ ;‘_1&‘)?( )] (28)
k4l

k+1

fimunld
P(k)=R"'(k) (292)
Q(k+1)=P(k)Y,, (29b)
uay
a(k+1)=1+Y, P(k)Y,, (29¢)
et
-1 ¥ t -1
R (k1) = R (1) | RO Ve YiR (K) e9)
1_’_‘YliHl% (k)YkH
Q(k+1)Q" (k+1)
1)=P(k)-
P(k+1)=P(k) 2 (i) (30b)
IR IMMMMA B sa gy FE I8naunsi (24), 28) uaz (29)
B = (k1) r(le+1) (302)
die
Q(k%—l)Q‘(k%—l)
N=P{k)—
P(k+1)=P(k) 2 (k) (30b)

Tagisamnsodnnumei »(k+1) Tannaunsh @sb), M P(k) Tdnnaumsi 29

' { o w v e a T < o o T

waza1 o (k+1) TRanaunisi 90 - mud @y lasdnisnuadndiassdiudnuai weam
o i G e o & o

Q(k +1) Aidwamainaumsf 29b) ssilaniudnuFaden (Complex) Anltmvzmusaiagy

aumsf (30a) i
FED g 4 p (k+ l)im (Zkﬂ - Y/iﬂla‘(k)) °

diean P (k+1) dwanldondr P(k) duaasluaunms (3ob) uazninaumsd (24) 5

321d
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R(k)F® =r (k) (32a)

R(k+1)F*) =7 (k+1) (32b)
Sl
ﬁ(kﬂ) _ }}(k) 4 E(k+l) (33)

k+1)

ot R(k+1) MNAUMIN (252), 7(k+1) Mnaunsh (25b) waz T anaums
1 (33) asluaums® G2b) udusssunasianurawaia B4 188 aunish G4)
B4 =P (k+1) %0 (20, - .8 (34)

=1 { § o Fal
azfuiduinauasi ) Aumennsadnnamaimanvazdeags FE anam
a Ao Y s)d"'*(k) @ = ;Amduly
anuazBeagans g laneunini B saudumwaawazi@eadimiunnld Z,,, uwazises
° ] = = { 1Y a 1
annsafnumauuaia P(k+1) anwasa P (k) AIuAUNIIN 30b) Tas ludeesduinnia

Inverse 108

4.1.4. $aneTHu WLS (Weighted Least Square Algorithm)

Y Y, 4 o A s Ae Ay v o Y A
fﬂli"ﬂﬂ5TU‘W@Haiﬂﬂ'«lﬂ‘ﬂﬂ"ﬂwﬂ'ﬂlﬂﬁzlﬂmm;ﬂT]Ulﬂﬂﬂulﬂllﬁ'3151ﬂzﬁ11ﬂﬁﬂu’l‘ﬂﬂﬂ;}ﬁlﬁﬁ]u1ﬂ
o @ Py Aq Vo o Y 2 & o g9
FlunusanaIny RLS Wﬂl‘HﬁWﬁiUﬁﬁ]QﬂﬁNﬂ'ﬂlﬂazlﬂﬂﬂﬁ\‘ﬁl‘Wf’]’ﬂ'ﬂW

a

ﬁﬁﬂﬂ?ﬁll RLS ﬁ'llﬂ'iﬂﬁgﬁﬂﬂ'l‘w
2 A v < [ Y ' a o Yo Ay
ﬂ’ﬂilaﬁil@EﬂﬂqqmilﬂfﬂNgﬂﬂﬂﬂll'lﬂ"’lluﬂfJ'NE‘b"Nﬂ11517]51U?1ﬂ1mﬂ3111ﬂ3lﬂﬂﬂﬂTﬂﬂZﬁlTﬂWNQﬂ!1Jﬂ1
Y 9 o W @ a T L] P u' Ad (; 3 9
SNR @z\il!ﬁ?ﬁ]ﬂzsﬂ,ﬂﬂ'ﬂﬂJﬁ?ﬂﬂgﬂﬂﬂWWﬂQﬂa]ﬂNWﬂﬂ’ﬂﬂTWﬂ'ﬂuagﬁlf’]ﬂﬂﬂ'lﬂllﬂ'l SNR @]'IUJ"HG]‘L!
I3 v A = i A Y 1 A 9o s g .o
dmuald W fensnaiasil (Weight Matrix) N1smivuadnymizanudidgyueaninniu

= QY 2 2 Ao ¥ g A
aziPsadwdInnuHANaIAveIn M NazBeagans 1 lavzidhu llawannisi 35a)
£ = (2, -2,89) W(Z, - 0,F0) (350)

W=diag(w, w, ... w) (35b)
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w0 0
0 w - 0
W= . L. (35b)
: : 0
0 0 0 w
o a1 s Y A Y =y M
do w w, ... w, szlauilylilmudnunzvesdeyanefunwanuazidesd (Z,)

P2
NI
o = A(%) = H ulw
Li1ﬂ$ﬁ11ﬂiﬂﬂ1u’3mH1ﬂ1Wﬂ’NNﬁ$E@ﬂﬂ@:Q F VINHNTUANUAZIDYART Zk ATINTUNT

anuAanaIn (352) 1@ ludnuazfeasudiusesuni leesns 1dilu
FE = (k+ 1) (K +1) (362)

_Q(k+1)@*(k+1)

P(k+1)=P(k) Gk

(36b)

wezansadnnuma 7 (k+1) 1donaumsd 25b), a1 Q(k +1) T naumsii 272)

oz a(k+1) l&nnaunsh (37b)
Q(k+1)=P(k)Y,, (37a)
(ay
a(k+1)=wi + Y, P(k)Y,,, (37b)
Frannsadnoumamanuazdoags B 18Gsaumsan ludl
FE) —FOL P (k1) Yy (Zo ~ Wi Ve F?) (38)
Taomannsofiniama P(k+1) 1&aararun1sh (36b). (37a) la (37b)

4.1.5. AaN1TNAae

4.1.5.1 NI Lena
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536

. . 21. 23. 254791 | 25.27 .
13.867 | 17.4499 | 21.4082 | 24.6349 | 27.8201 | 27.3569 | 27.8201 | 27.7848
11.8911-1 14.6784 | 18.3247 | 21.6718 | 23.9683 | 250895 | 25.5367 | 25.6781
9.6815 | 11.7346 | 14.25093 | 17.0275 | 18.4302 | 20.7827 | 21.3875 | 21.598
7.7635 | 91931 | 11.0289 | 13.1837 | 15.1606 | 16.4161 | 17.0082 | 17.2511

3 a- a o ¥ 1 { A} [
a1319h 1 anuduiusszndieas PSNR vedn A waziBuagaiaald, a1 SNR vesdyain

FUMIU

o & o _ciq 9 o
Magfﬂnu’]Mﬂ']Wﬂ']']llﬁxmﬂﬂﬂ]ﬂﬁlsﬁfﬁluﬂWiﬂ]u"]m

PSNR

SNR & 1a

15

20
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35 40

=@ PSNR (HR & Interpolation LR) (dB)
=~ PSNR (HR & SR 16 Frame) (dB)

- PSNR (HR & SR : 12 Frame) (dB)
"PSNR (HR & SR : 8 Frame) {(dB)
—3—PSNR (HR & SR : 5 Frame) (dB)

4 @ w 5 ¥ { ] @
307 4.1 AnuduRUTIznI19a1 PSNR veen A waz@oagiaite]ld, a1 SNR vesdaanaisuniu

B = o dg °
LBV IHAUATNAIUALBEAA TN M IUMITA U
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(a) SR (5 Frames) (b) SR (8 Frames)

(¢) SR (12 Frames) (d) SR (16 Frames)

L (e) Interpolated LR

Ay ar

A A
g'ﬂ‘ﬂ 42 HAMSNABDL : MW Lena (io 1a YYIWUTUNIU)
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(a) SR (5 Frames) (b) SR (8 Frames)

(e) Interpolated LR () Original HR

o

317 4.3 wamsnaaed : MW Lena (Hedyanusunauliviia SNR = 10 dB)

Tasannsidesans Thudlszunm 2548 127 A@VLE 31 AANAN 2549



4.1.5.2 7N Baboon

@ i ~ i a

o ae 12,5085 | -16.663 | 18.4602 | 20.1282 | 20.8915 | 211277 | 21.2359 | 21.2606 | 21.2725
e 126071 | 153572 | 18.4631 | 20586 | 21.6413 | 22.0845 | 222358 | 222908 | 223077

10,898 .| 13.0716 | 15.5068 | 17.3511 | 18,3336 | 18.7402 | 18.8617 | 18.9158 | 18.9234

B 9428 1 10.7541 | 12.3648 | 13.7861 | 14.6661 | 15.0695 | 15.2237 | 152731 | 15.203

'«»; 8.0286 | 82989 | 10.1837 | 11.3528 | 12.2145 | 12.6781 | 128797 | 12.9206 | 12.9581

$ o - as i 4 5y [ o
15197 2 Avwduiuiszvaied PSNR asan e wazidvagaiaiield, A1 SNR veadaana
TUNIY

= = o Aq Y o
azdIuama Nuazeoad 1IN 1% lumsdaw

SNR - 5 10 186 20 25 30 38 40

—@—PSNR (HR & Imterpolation LR) (dB)
——PSNR (HR & SR - 16 Frame} (dB)
PSNR (HR & SR : 12 Frame) (dB)
s PSNR(HR & SR 8 Frame) (d5)
—%—PSNR (HR & SR : 5 Frame) (dB)

{ @ ] 4 { g } a
51/ 5.1 AnuduiuTsznden PSNR vean A wazeagaiiadiald, i SNR veedygnasuniu

A = o A Y o
HAYSIHAUNINANLATIDIAR T 1 1UAITATUIN
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(2) SR (5 Frames) (b) SR (8 Frames)

(¢) SR (12 Frames) (d) SR (16 Frames)

(e) Interpolated LR (f) Original HR

717 5.2 HANMINARB : AW Baboon (in Tildygmsuniu)
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(a) SR (5 Frames) (b) SR (8 Frames)

(c) SR (12 Frames) (d) SR (16 Framies)

B (e) Interpolated LR () Original HR

-7

519 5.3 wamsnansd : N Baboon (isdyniaisunIuiivmia SNR = 10 dB)
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4.1.5.3 MN Resolution Chart

{ @ 1 ¢ iy Y 1 @
7197 3 anudniuFznies PSNR vssnmmaiuazioagaiadield, A1 SNR veadmygna
JUNIU

o - o =g o
AT IIUIUMUAIVAZIDIAGIT 1% 1UNITAIUIN

PSNR

SNR 5 10 15220 25 30 35 - 40
(dB)

=i PSNR (HR & Interpolation LR) (dB)
=gl PGNR (HR & SR : 16 Frame) (dB)
== PSNR (HR & SR : 12 Frame) (dB)
- PSNR (HR & SR : 8 Frame) (dB)
~#—~PSNR (HR & SR : 5 Frame) (dB)

717 6.1 anuduinssynaen) PSNR veanimwaziduagifias1ald, A1 SNR veadgyanasuniu

o = 0. g 3 o
HAYSIUIUNIWATLBTIDIAAN 19 1L TA1U I
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(a) SR (5 Frames)

(e) Interpolated LR (f) Original HR

a

a{ . d' 1l
7111 6.2 wan13MARBY : MW Resolution Chart (e lulidyaasuniu)
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(a) SR (5 Frames) ' (b) SR (8 Frames)

(¢) SR (12 Frames) (d) SR (16 Frames)

(e) Interpolated LR (f) Original HR

os

317 6.3 wan13mAa - MM Resolution Chart (e dygnasunIuliuin SNR =10 dB)
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42 myaiunmanuazBuagInamanuaz®ead lag3s ML Tasld Regularization wuy BTV
4.2.1 MAFNMUAINAZIBOATIUILY SR 1111 Robust

o Y
fmualy

N )
o {¥. ), amerwazBedidon N o

°® X ; DINANUOLDEAFIA UL
gl = A v
e X . AmaTAziBuagefia e Tasnszanums SR Mnn A azBoRRT {1, )
® [ NTLUIUNTT Wrap
{ o P a w a ? o
® 1, nszuumtsilinm luaugadeesianmaziu ldamfendu psr veandes
® D, - n5zUIUMIansIIateya (Down Sampling)

o .} dymiusuniu

udnuvimswwessnmstuinmmwezihiliawaunish (39)
Y,=DHFX+V, W k=1,...,N (39

@ ?w °
’Nm‘ﬂ‘iz’dﬁﬂﬂﬂﬂ“ﬂJi’Nﬂﬁﬂ%’NﬂWWﬂ’Huﬂxlaﬂﬂlel'UiJ SR ﬁ’ﬂfsﬁlﬁ‘Vlﬁ‘Uﬂ1Wﬂ’H§Jﬁ$l§Elﬂﬂ1

1w N A (1150 { } 1)umﬁmWﬂmwawmmmmwmmmma Poage (M58 X)

4.2.1.1 M3Us UL Robust

¥
AYNA DWATUNUGIVBIMTAIUMNAINBZBIATIIZTUBYAUA NG NAB Az U

u

9
° Y ° o N Y
ﬂnmmin"muﬂaﬂ‘ymmummmmmmwmma:@mm (X)) uazdyiusuniu ({ } ) AU
¥ =) as
MMnANINazegagX ) tasaya s sunIy ({ } ) Mﬁﬂ“lelmwtmﬂﬁNﬂUMUﬂﬂmﬂ\ﬂnﬂTﬂ'Llﬂ"l,’J
v = Ao P ~
ummwmmazmmqwmmm% viss X) ¥ Mmmwmwﬂummuunmmmmwmmu’ami

ﬂﬁsmmﬁmmmwuﬁi@mwﬁﬂwmﬂﬁ&ﬂa?n"lﬂmmﬂiamummmmma:maﬂqq(_Aj) Hag

o ' a ) ) ¥ 1 1 Y §
oy YYIUIUNIU ({ } )ﬁﬁﬂymmlﬂﬂﬂ1ﬂﬂﬂll‘ﬂ‘ﬂﬂ1ﬁﬂx‘lﬁﬂ1‘ﬂuﬂul’Ji’JEHQM1ﬂLWIﬂTi‘1J'§Zlﬂﬂlﬂ@ﬂa]l

Qﬂ\%ﬂ11ﬂ‘§ﬂﬂ1ﬂ’3iﬁﬂ]ﬂ"ﬁ’Wﬂ’ﬂllﬁ“’!ﬂEjﬂﬁ\‘ﬂﬂiJﬂ’J”IllﬂﬂﬁENUlfvsI)

:')L\.

4.2.1.1.1 mM31sg118 ML (Maximum Likelihood) (4110 L,

N
X = ArgMin {Z P (.Y.k D, HF, K)} (40)
X k=1
n3e
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> W(Y,,DHFX)=0 (41)

k

A 7o & 7o a i 2 s Ao RNV a
maﬂmﬁvu p( ) ﬂ’é]WQﬂ‘]ﬂlﬂluJNﬂWﬂ'lﬂiSﬁ’JNﬂ”l‘Wﬂ’J'ﬂiJTﬁ&i!.’e]ﬂﬂﬂ?‘ﬂﬂuﬂﬂ‘lﬂﬂ'ﬂlﬂWWﬂ’NlmwﬂEJﬂ

A5 v
gandu 1o

a

Error [EN: |DH F XY, oer:|Vk|)
k=1 k=1

A

N N
Noise [Z(Dkaa,_Y_-zk)orz Vk)

k=1 k=1

A

>

o o
nauansaNuduiuTveImI sz ML uvy L,

4.2.1.1.2 n51l5zuas ML (Maximum Likelihood) 4u L,
a Z 2
X= Arng{z \DH,FEX-Y, ]yz} (42)
X k=1

Y = ad 2 thdy 0 i as =) =
deiFoveaitiszine ML uuy L, fedsiusy hinudedagusuniuniennuianaialu

° ° = @ 3 o Ay w A ¥
AITAHUALUUTIASWALTINTUMN TN (42) ﬂ\?l!ﬁﬂﬂﬂtﬁuﬂ"ﬂﬂﬂ51‘Wﬂﬂﬂ1ﬁiyﬂJ1m'i’i_lﬂ’.]ullﬂ1q\um’.]

4
o

manuAanamszgsgunniildauiui lumsdsrnuameadaiuituug L, szmng

dmfunsdinanuRenawvswiuiiasswiodyanasunauiia luunn

N N
Error (Z(DkaFkg ~Y. ) or ZV,}]
k=1
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N N
Noise [Z (DHE X -Y,)or ZVk]
=t k=1

F by
<} -

nsvlitaaen AUt Ve Im Tl ML wuy L,

° a2 55 Yo i dy
sRraunsadnunIIMANNazBsage X 1dawe 11Ul
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X= ArgMin{Z lv,-p.HFEXIW 'Y, - DH,F, X]} (43)

X k=1

ﬁmamm?ﬂmqwamwmiﬁ (43) Tﬂﬂmiwmuﬁuﬁﬁumﬁnmiﬁ (43) sufudauls X
a Y T ~1
‘é}' Z{Xk'DkaEcXJ W, [Xk’DkaEcK] =0
L k=l

EDkaEc ]T VVk—l [Xk “DkaFkin =0

N
[DkaFk ET W,:l = Z EDkaFk ]T Wk_leHkaX. =0

k=1

M= 1M

=
]
LN

N N
S FTHIDIWAY, <5 B HEDIW DH FX =0
k=1 k=1

R
P

v

R
R)%“‘OA NTTT—x @ NTTTl
P-RX =0 E=2Fk H DW,'Y, 48 Rzsz H, D, W, DH,F,
k=1 k=1
srrannsosnnum X luaumstaun (P —RX =0) 181a83% SD (Steepest Descent)

X=X, +HR-RE)]

s g N N
WIWOU p= N FTHIDIW'Y, WA% R = F/ H] DIW,'D,H,F, unuaslugumsdranuee

Bllc:l k=1
1adaae il

N
Kjﬂ :zgj +ﬁ~ZFkTH£D£VVk_I [Xk "DkaEcijJ
k=1

~ ¢4 fa .2 . : :
B X, :namesGuduniemmanuaziBeaga Fsudunmsdnadddaia lludaey
w1 ldnamnhninarwaziBead 1AIUATZUIUMS interpolation

= ¥ . 4 ¥ 2 ] o Poa 4
B : M1 Weight ¥wzdosliauinangudiaziiandnne (Woanuedes)
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4.2:1:2 A3 TIUNTNULULD Robust Data Fusion

msdszane MLy L) azAna Idmuannsh (44) desuald 1< p<2
N
X-= MgMin{Z||Dkaﬂ_Aj ¥, ||§} @)
X k=1

4 =y a I Q . Y 3
osnnmesn H, =H uwaz D, =D uwazuasn H sz F, duwain Block-Circulant A31iU

a o o o o & o :
wasnftereRuiuliemagmsaduivesnisquuie FH = HF, dulunzannsodaaunsh

(44) 18I

4
N
X = ArgMin DF HX -Y (45)
s gX k2=1 P E s Sy

A z ;

d‘ a =t = & = & 2 3 a d'
IHBNANIUATD _Z_ ZH_/K NIiguasTn Z ASNIUATINAZIBEATIN Blur AIUUISTIIZTINITDIATUNIIN

(45) 14151

N
Z = ArgMin {Z |pF.Z-7, “j} (46)
VA

k=1

1

Y1 o o
mezagdldhmsdnnamamanzEsagy X sinnmenuazideadiniuiinle {¥, )Y

k=1
[~ 3 2
enuadlu 2 Tupeufe

N

- ¢ o = o ¥
5 pufnnamninannaziBeegs Z smamenvazdeadiniuinla {v, 1

'

B msfuinnIn A ezdeagenange X ann e mazitsagendnnald Z

¥ [V d { @ W
AuNTRUNI ooy AUTUITUMSIN (46) (Moududuals X fie

N

oo & -
G, ZEZ{;HDF;.Z_—LIE}:ZWDT sign(DRZ-Y,)U [IDEZ-Y /™ @)

4 A e T L4
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N N
G, =i MIPRZ-L[ (=X FID" (DFZ-1,)=0 “
6_Z_ k=1 k=1

1 p=11dusnednnum G, 18awaunsi (49)

o N N . n

G, =——{ZHDEZ.—LII}=ZFYDT sign(DF,Z-Y,)=0 (49)
0Z '3 pi

snesiuldn F7D7 sfumsifusnamanuazdeadilfiunmanmedoaguay DE,

d o = I = s
ﬁmﬂumimmmmwmmazmmqﬂﬂsﬂumwmmamaﬂﬂm

42.13 Radvu Regularization £1J31 Robust

4 A & . o o
fleminmsadeamanuaz@eageauu SR uilguiny ill-pose dstiunamasnse
i o i s { o v s & ar L.
amanvaz@eagandiuanld (X) seliduaufidhldidunames mssmuailadsu Regularization

& el a o o a0 { s v i <
Jethidshimmnzandmiumsiinasamasnianmarvazdsageaisiuia1d (X) Adull1d

v e o ~ o
Folusmmnsadnoaunmanuazdeags (X)) Tdidu

X k=1

N
£Y~:AIgMin{zp(stDkaFk!_Y_)“L/lY (_X_)} (50)

A :Regularization Parameter

Y( ) : Hafiafy Regularization
42.13.1 Hafdu Regularization (U1 Tikhonov

Y(X_) = “FK]E die T fle Highpass Operator e UL (5D

11 1
[iome = -1~ 1 —8 1| (Laplacian Kemel) (51
1 1 1

42.13.2 ﬁaﬁ%‘u Regularization 4UU BTV (Bilateral Total Variance)
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42.133

X— SiS;”XHX dio l+m>0 (52)

Sl
Yo (~X—) = Z Z a

[=—P m=0

B P . 5eiiuee Neighborhood Pixel (P =1,..,5)
4 a A < o A
5§ ma@ennuauenlliau 1 fiwauas ST - madeuuacldinou m A

@ : Scalar Weight Iag 0 <o <1

@ 4 I
81 P =1 udusezmnsadagvesaumsi (52) Tadlu

Vi (2)= 2oy
Ll i - 50s¢ )_(”1 +alMilx - 5150 ‘Xlil
YBTV (_X_) = L i+ X_S_lSlX a[1|+i0| X_SOSIX + 1]+ X __SlSIX
& H— x y—”1+ 1" %\ »""”1 a - * ’v—“l
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Yoy (:’X_) = ” . ”1 -4 HZ“( ¥ yX“‘

vat | X878, X| rat|X =808, x| +a | X -1, x|

o 4 I
#1 P =2 uduswzannsainglvesaunsh (52) Tt

.

2
Y, (l) A Z ot
2m=0

I=-2 m=

X_S,57x]

R

Yoy (—"\:) = +aN+!"I
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waPilx —5252x] ol

X - 57534+ e

X -552x] + o

R T
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4.2.1.5.1 Noniterative Data Fusion
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(a) (b) Bluﬁcd and Noisy
Original HR Image LR Image (v=0.01)

e

where

A

arization Function) for 1st,
=0.25 and f=1

with Laplacian Regulari

where

zation Function) for 1st,
A=0.75 and =1

v

T Ist, 5

th, 10th, 15th and 20th (Iterative Calculation)

‘ ’(g) SR hﬁagé (Ll Norm with MRF Reéularizatlon Fuhctxon) for ist,ISth, 10th, 15th and 20th (Tterative Calculation)

where 4=0.005, f3, =1 and f=1
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orm with BTV Regularization Function) for Ist, 4th, 8th, 12th and 16th (Iterative Calcula
where A=0.5, P=2, a=0.7 and f=1

without Regularization Function) for 1st, Sth,
where A=0 and A=1

zation Function) for 1st, 5th, 10th, 15th and 20th (Tterative Calculation)
where A=0.5 and =1

with Laplacian Regulari;

with Laplacian Regularization Function) for 1st, 5th, 10th, 15th and 20th (Iterative Calculation)
where 2=1.25 and f=1

(rﬁ) SR Image (L2 Norfn with MRF Regularization Function) for 1st, 5th, 10th, 15th and 20th (Iterative Calculation)
where 4=0.001, B, ,-=1 and fi=1
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(1) SR Image (L2 Norm with MRF Regularization Function) for 1st,

5th, 10th, 15th and 20th

(Iterative Calculation)

where 1=0.002, f,,-=1 and f=1

5¢h, 10th, 15th and 20th (It

erative Calculation)

(p) SR Image (L2 Norm with BTV Regularization Function) for lst,

2th, 3th, 4th and 5th (Iterative Calculation)

where 4=0.2, P=2, a=0.7 and

(@) SR Tmage (L2 Norm with BTV Regularization Function) for 1st,

A=0.3, P=2, @=0.7 and =

2th, 3th, 4th and 5th (Iterative Calculation)

g ]

s Z 0
£

zation Function) for 1st, 3th, 6th, 9th and 12th (Tterative Calculation)‘

2
i

e A=0.4, P=2, =0.7 and =1
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where A=1.25, P=2, @=0.7 and fi=1
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(s) SR ﬁrﬁge (L2 Norm with BTV Regularization Function) for 1st,‘4th, 8th, 12th ahd 16th (Tterative Calculétion)
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(a) (b) Blurred and Noisy
Original HR Image LR Image (v=0.01)

(c) SR Image (L1 Nomm without Regularization Function) for - 1st; 5th, 10th, 15th and 20th (Iterative Calculation)
~where 4=0 and f=1

(d) SR Image (L1 Norm with Laplacian Regularization Function) for 1st, 5th, 10th, 15th and 2_0_th (Iterative Calculation)

(e) SR Image (L1 Norm with Laplacian Regularization Function) for 1st, 5th, 10th, 15th and 20th (Tterative Calculation)
where 4=0.75 and =1

(f) SR Image (L1 Norm with MRF Regularization Function) for Ist, 5th, 10th, 15th and 20th (Iterative Calculation)
where 4=0.001, B,,..=1 and f=1

(g) SR Image (L1 Norm with MRF Regularization Function) for Ist, 5
where 4=0.005, 5, ,-=1 and =1
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(h) SR Image (L1 Norm with BTV Regularization Function) for 1st, 3th, 6th, 9th-and 12th (Iterative Calculation)

(i) SR Image (L1 Norm with BTV Regularization Function) for 1st, 4t

where 1=0.1, P=2, @=0.7 and =1

, 8th, 12th
where A=0.5, P=2, a=0.7 and =1

and 16th (Iterative Calculation)

i

(j) SR Image (L2 Norm without Regularization Function)

for 1st, Sth, 10th, 15th

and 20th (Iterative Calculation)

where =0 and f=1

= e i

(k) SR Image (L2 Norm with Laplacian Regularization Fu

S
nction) for 1st, Sth; 10th, 1

where 2=0.5 and f=1

5th and 20th (Iterative Calculation)

0] SR Image (L2 Norm with Laplacian Regularization Function) for 1st, Sth, 10th, 15th and 20th (Iterative Calculation)

where 2=1.25 and =1

i

|| 4
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(m) SR Image (L2 Norm with MRF Regularization Function) for 1st, 5th, 10th, 15th and 20th (Iterative Calculation)

where 1=0.001, f,,-=1 and =1
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(n) SR Image (L2 Norm with MRF Regularization Function) for 1st, 5th, 10th, 15th and 20th (Iterative Calculation)
where 1=0.002, 8,,-=1 and =1

g

(o) SR Image (1.2 Norm with MRF Regularization Function) for lsf, 5th, 10th, 15th and 20th (Tterative Calculation)
where 4=0.005, B,,»=1 and =1

(q) SR Image (L2 Norm with BTV Regularization Function) for 1st, 2th, 3th, 4th and-5th (Iterative Calculation)
where A=0.3; P=2, =0.7 and =1

(r) SR Image (1.2 Norm with BTV Regularization Function) for 1st, 3th, 6th; 9th and 12th (Jterative Calculati
where A=04, P=2, @=0.7 and fi=1

o

(s) SR Image (1.2 Norm with BTV Regularization Function) for ist; 4th, 8th, 12th and 16th (Iterative Calculation}
where A=1.25, P=2, a=0.7 and g=1 i
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