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Abstract

Typically, a spatial resolution (Pixel per Area) is an important factor used to define the
image quality. Due to the dramatically advance of digital image processing in this decade, high
resolution (HR) images are in demand because HR images give more detail and information that
directly impact their application performance. Today, there are several techniques that can
capture high resolution images such as resolution increment by reducing pixel side. Consequently
this high resolution sensor is so expensive and do not proper for general applications. Moreover,
due to reducing pixel side, the SNR of sensors decrease. From the signal processing theory, the
alternative algorithm for increasing resolution of captured image is called “Super Resolution
Reconstruction or SRR” that can solve this problem. Hence, the SRR refers that the process of
increasing resolution and improving the quality of image to be higher resolution and better quality.
This paper aim to review the ideal and concept of the SRR technique and its SRR observation
model but this paper don’t review all SRR frameworks because there are so many proposed SRR

techniques. Author hopes that the SRR ideal and concept framework reviewed in this paper will

motivate the reader to conduct in this research areas.
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dieligeusendlasnniulneseandeniie
awnsauanslaafednelul
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Desired HR Image X) ‘ ‘ k™ Warped HR Image (Xk)‘ ‘ k® Blurred-Warped LR Image ‘ ‘ kd’rBlurred-Warpcd HR Image

Continuous Sampling ‘Wraping
Scene Continuous to .
. . -Translation
Discrete Without i
o -Rotation, Etc.
Aliasing

Blur Down Sampling k™ Observed

-Optical Blur

e — LR image Y,
-Motion Blur * ». ﬁ
-Sensor PSF, Etc. )

La

A 4 LUUTR0IEmMTUNINALAZIBEARNNUNNAIILAZIBERAEN

Hi-Res Texture

Lo-Res Image

Geometric . Spatial
Transformation 2L Sampling

AN 5 SNBaEURININNNIULUUTIa9U09N1SUUTINAIW (Capel & Zisserman, 2003)

AIDHIVBIATNANNUE NI AR AAINAS
ABIVUUITRDIN T ARAATNRS

fvuel x Ao nwdunuudsfianuaziden
4 x & finwa waziviuals y Aennduwuudsd
ANUazden 2 x 2 Anwa egazuuady 4 am
A NN Yy, Y, Y BAT Y, AINEWU (Fakandly
il 6)

MAUA L, = L, = 2
wazideunuAames x uaziames y, adlu
aunnsil (3.1) axlé
y, =D-B,-M,-x = n, (1)
y, =D:B;-M,-x = n, (2)

1nYs18aLLD8AYRILAaTNAUIUANNITA (2)
ANUNTOWERILARI I UNINT 7

H1UNM35UTRIAAAIMAIN TC (NFUR 1) @vnuyveAansuasdpNaIans



Panyapiwat Journal Vol.8 No.1 January - April 2016 323

x| [101]
x, | [102
| 4 pixel } x; 103
x, | |104
il x| | 105
x| |106
Original > 107
Image (HR) 3 X, 108
: i P I B EY)
X, | |120
x, | |157
x, | [204
N x,| |10
oo 51
e 72
x| | 200

Image (LR)

1329 157 10 72

v | [101 Yap | |102 vi, | [105 v | [106
Vi, | |103 Voo 104 Via | 107 Vis 108
Y. = = Yy, = = y; = = Yy, = =
Vi3 132 Va3 120 Vi3 10 Va3 51
Vi | 157 Yau| |204 Vsa 72 Yaa| |200

M 6 fMegretayanimidlia@euluguinmes x wagmuaunisa (1)
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B,y B, B
B,, B, B,
B, B, B,
By, Bufz 31,4—3
B, B, B,
Bisy Bis, B,
101 D,, D, . Dy B.,, B, B
103 _ D,, D, - Dy . By Bis, B
132 Dl,s—l Dy, oo D1,3—16 Bio, Bl,g—z 31,973
157 DRy S D il BV e oty Y e
Bina Bina B
Y R I . P
Bisy Bisa B,
Bijsn Biys Bius
Biisy Bisa Biiss
_Bl.ls—l Bijs2 Biies

ool

joSB >R~ I~ I~ I~ VI ~ VI~

=S ~VI - R >R = I~ I

11-16 M, M,, M, M, | [101]

hoers M,, M,, M,, M, | |102

13-16 M, M, Mg, M, | |103

1,4-16 My, M,, M, M, | | 104

. M, M, M;,, M, s || 105

1.6-16 Mg, My, Mg, M6 | | 106

heers M, M,, M,, M, , s |]107 n,
ESNN Mg, Mg, Mg, Mg ) 108 " ny,
19-16 M1,9—1 M1,9—2 M1,9—3 M1,9—16 132 ny3
oas | | Mison Migs Mo, M6 | (120 |1y,
e | | M My, My, M, | | 157

vzats | | M My, M, M, 6| 204

wsas | | Misa Mg, M, M, ;.6 || 10

vas | | M My, M, M6 || 51

visats | | Mugsa My, My, M 56l | 72

wets | | M Mo Mg M, 646 | [200]

AN 7 518821 08AUBIANNSN (6) TABRINIIUTI8ALLDIAVBITEUUUUNNATNLA?

LSIENTARIUINIAN N, M,, B, 48z D, TilazisfazaiunsnmuinmaImauwuy x e

LR AT Py N R PR P BT TN E DAVIGK!

Hapmuesmsairsnmaraziongdagiily
WAIABLIIAENIIUAT Y, D, B, M, Lazi31#InIs
fwaman x dadunimfunuy fodusies
ANUNTDANIANIAT X AINNITAHALRBUTVDIANNTT
7t (1) FeanusavinldveneitlaeiamaniarUsznou
ﬁ’wmnﬁ'mmmazLﬁamaﬁayja (Upsampling),
nsmanANliALTveIN WLaE MSAARE e
FUNIU éfﬂﬁuﬂwmumsa%?mmwmmazLﬁamgaéa
fonsAwiamian k fiviliaunisi (1) Juasa
Falperhluudnsaziumaman x lainaunis

Farelud
[)
X = ArgMin< Y p(DB,M,x~y,) (2)
X k=1

dlo p(0 Aedlardu Norm Felaeiiluudane
Heufmualimduieidunuy L2 M5 pl) = ()7
N13MVUALUUTINDINNADAFAATVBINTT
Uuiinnm (Observation Model) az%uaeﬂiﬁumi
Uszenaldanu fauuvurassiandudimun
Bnsairanmanuazideagadeiildduinuas

nszUIUNIsTUnAIm (M30a180m) falanslu
aunnsii (1) SaneiumsanannauaziBengsds
wWUUA199 (Ng & Bose, 2003; Patanavijit, 2008)
fifinsiaueffe nisiuam X faeienee
(FusaziBffidefuardodaunndaiuly) sghagu
1. 38Uy Nonunform Interpolation
2. FUUU Frequency Domain
3. WUV Regularized ML (Maximum Likeli-
hood)
4. JuUY POSC (Projection Onto Convex
Set)
5. ABUUU ML-POCS Hybrid Reconstruction
6. 33 SRR wuuduY
« IBUUU Iterative Back-Projection
« 7BuuUv Adaptive Filtering
« 3BUUU Motionless SR Reconstruction
eazidunveasarislaegewiauloause
MIUazEAUILAaEIdlnaINeNaTs (Park, Park
& Kang, 2003; Patanavijit, 2009-2)
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a5 nasuiliet U duwmnsvesnsiauiuay
unAnuilazeSueifgdiuLiAauasnann1s  33eseld 1leannnisaiiuninanuazidengss
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