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2 Low-Rseloution
*Non-local means
* Relaxation labelling
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% Mahmood Amiri, Alireza Ahmadifard, Vahid Abolghasemi, “A Fast Approach
for Single Image Super Resolution via Dictionary Learning”, the second
international conference on signal processing and intelligent systems, Amirkabir

University of technology, December 2016.
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Framework for Dense Image Registration Using Relaxation labelling”, the
second international conference on signal processing and intelligent systems,
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! Interpolation method
2 Restoration

*Blur

* Aliasing

> Motion
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! Point spread function
2 De-bluring

* Under-sampling

* Anti-aliasing
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¥ Under-sampled

* Point spread function
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! Warping

2 Down-sampling

¥ Maximum Likelihood
* Bit rate
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! Super resolution reconstruction
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! De-noising
2 Inpainting
3 Classification
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! Projecting

2 Aligning

® Iterative back projection

* Projection onto convex set
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! prior model
2 Overlap



My odls 3 ea LS Ly eatatd S L 0 Sgte gl p Doty oud glySiul dlog ja g Wl
sl 4 lealog ples hypothesis uw jle adgi b lojee .0gd a5l hypothesis . il baalog
s g0 oo i3l HY 6 4y (6,550 hypothesis s jile G g dg oo S5 bicubic L sBXsB
3,90 wulpi (YAl GBgigns ouiSoalass o HY 5l oolitiul b (63959 nyal 13 (b z923 abog ,» (sl
dog H Guyle jo culpd (nl 0o b wlge cass 4 ()] Vlpgds saloy cole lyp 5L

s nle ol Vg

Gilwosls S bl .wsols @3l SRR allas J> (sl o ypw g, S [¥A] 2l Ken 5 Zhu

L baid 5 )5 ()l 03l ool 4 5ls g gy cnl 50,8 sleriiy K-SVD o)l il o 1S
i cpl o el Jlo)55 0 QS8R 0 (095 Cepm g Ablis (609)9 ngal 5| ool
T2 8399 nga )l cmlio B9y So b Lgdoe eoliinl (6108 x50k lp &5 (alealoy
x5l il o SMSE' S5 daalog bl sl soloiinn by, ogd oo bl b
oo o3laal (53luil 5 (Bi9l 5B 95 8 sl wibiga L' 5l S e a5 L' p (e (5ludinge
L9l oo gl pgal | alealog (Solal ©jgoa bl )0 a5 Cul D jgo a4 IS by, o
Sl 3l oolatwl bl alog Yoo o bl wigd oo zlinl Bolas &jgoa a5 slaalog oloss
L o e 0 058 ce oolitul (6,025 el gy wyls YL Sledlbl oS lealoy SMSE

! Sample mean square error
A g0 las ) oy SO e il polie slasd 0l oo 00l lis Il 1lo Syg0 a0 aS Ly ﬁ);r
0l 08 (yaesS polie 5 (1)) Bas lade le (8) llae Dglds gaz (pwlul job 4y .l ool aisliss Bllas Bl il JBlas ylgie 4 Ly ‘aj.ir

WS o roaiae | T(X7)
n
5= ) Iyi = G
i=1

AR



calro ol plmilps o0 Cuss 4 SR (galog el (sl Lo 50 culrd ml 2909 6 iSeo

g a3l SR g b Wigd oo o Yz gy (6 ,udSos 4o

By s g 55lwil gl p cawbio o g, b-Y-¥
“o ¥ omb ooy polas jl eslanl L X (Ylzssy nsal 2Lk il SS@l jl Gas
SOlbee g S S G S eSS 4 dlly wizo Slajx 2bik slr el cnl ol
oS 4 (SedlS SRR 4 pgwge) o Con lagl 0590 40 986 a5 gla g, 5o al> e ooyl
Jie 1) &8 > (6l (ppess Laid S SRR (slag ;6501 50 03l o s s b s 5 >
ErdySeSml3 giloil s a5 aisl e B3 loilulay bl gyl sladias s (Jlel
2GS Oype 4 (doe SlalS > &5 wites pladizo Jold (Aly slogang i Sudls (A3se
L ks | (Aly Glagny Glyce plply (Gl Como Sl 0 &5 pazd o) o)l g2 lag]

St S (2255 o0 38 658 Ol 0l 4 45) (e S8 5l (BB (s (00,9 s

o &S (ol bl alls S92y S (Soll vy, 5 gt 4T (85 Logaste wilige (5 lgds
) o sl G 0gl ey 5 a4 CS > 380 pf pesd L S SRR gla g, )
Hly Gpag Glg e (ol pls 005 o Jol> ol Dlegian b ol jon (2bygys loghy, 40 Cund

3 Qlkme ()0 W g (g5l DS SRR (sla by, 5l ooliil L 1) sagee (25 > 5551 L

! Translation
2 Affine global transform
¥ Optical flow
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! Sampling grid

2 Severely under-determined
® Disturbing artifacts

* Global warping

® Rigid bodies
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2 Regularization
¥ Spatial smoothness
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Abstract:

Super-resolution (SR) is a promising technique of digital imaging which attempts to
generate a raster image with a high resolution from low resolution input image(s). This
thesis focuses on multi-frames super resolution. In interpolation methods increasing
resolution is performed by up sampling the image. These methods only increase number of
pixels of image and missing details are not reconstructed. Super-resolution methods are
proposed for solving the problem of interpolation methods. Super-resolution technique not
only improves the quality of under sampled, low resolution images by increasing their
spatial resolution but also attempts to filter out distortion. Classic SR methods do not
produce a good result on actual videos, because these methods require accurate motion
estimation. New methods are introduced in video super resolution that can produce
effective results without accurate motion estimation, recently. SR method based on NLM
filter use fuzzy motion instead of exact motion estimation. In this thesis we propose a new
method based on probability. In proposed method, by introducing the concept of
probabilistic registration, fuzzy motion that has been introduced in earlier work is improve.
In the proposed method using other video frames we can restore the missing high resolution
details. Based on proposed method user can overcome problems in imaging systems using
moderate cost hardware. Experimental results show that the proposed method can remove
artificial effects and produce sharp edges. The proposed method in terms of PSNR criteria

is better than the other methods introduced in this thesis.

Key words: super resolution, relaxation labelling, probabilistic registration
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