


)
b“/

”/

)ae.u.olf b.om.b.e‘.o PR LW K)
(S g0 (PR (mwddden Byl (bl )5 Aol
o slgizmo wlwl p dhasg pglad (gjlw,lasly o Slos Sguge
SJG ‘?b) uogl.uu :odd)li

Lol oLl
29> do> (SO 6l§T

SAK pzxo 35S BT

VFee olo s



P3¢ 0dlgls 4 ol

s g Widg mS il g 0b) Jolo (S5 Jolpe (soled )0 Giods Salei b oS plaasle
$93,] @S5 50 GLije 3am g Ailodgs p,US 50 0 g 45 paste)l sla Ko

ONPRIIN



Sl ol

9 plassgel Gligl 5l gl S slog,o a5 yay i dos 2158 BT Gl 00815 5 s bl 5|
RGOV S W IR S Nt PR AR, G NU S I X g V-3 O s P PR P

b Ao 0ak HLS 40 g ol e Aali bl cpl bl Jole (aled j0 a5 (6 W8 ez S BT Gl
15 ool

b (2 gl

VFeoo S0 5



dologs
S9be 9 ).’9*;.0'5 0uSLiild (L gm0 (Wed Al ub )l bl IS ggmeiils A by @lg.) U"BL“‘) ol
upl.w‘ 3 33..).905 )'.’.5""43 ‘Sjlw)‘..\g.lg: Q)SJ.Q.C O gt Olaie b sl (Ll cous g cog 0Ll olKiils OleMb|

g oo e 399 Cywd duod iS5 BT el cov diio (glgizxe
el 18,95 5 ol g Como 5l g el ons plomil i) awgs 4B bl ool o Sl @
ol ouls sliiul solaiul 0550 2z e 4y (5 e Ko sl Liegh bl jleslatul o ®

P Gkl b Shoe g8 g b ,0 Gl 6,550 0,8 L wet Lawgy S U sl Ll ol Cdlas ®

NG PR 4?.‘)‘ > o

o o8l 8b b 7 pSiie YlEs g ol 3las 09,0l s oKl 4 Sl ol (saire Bgi>
-y dolg3 Cl> 45 "Shahrood University of Technology” L " sl

Ve 40 il 00gs HIA8 56 asliybl (Lol gl 0,5] Caws 4 ;0 a5 (501,81 plad (sgine (§ob ®

B35 o ole,y anlio bl sl 2 s

o0 eoliiul (o] (slo C8L L) 0035 09290 5l 45 (53190 4o aalibl cpl plosil J>1,0 plas jo ®

ol ol Culey BB gl 5 Laslgs il

L) 4l o s ol 38l caseds Gledbl 059> 4y a5 (69,190 40 )Ll cpl plxil Jolie sled jo ®
NG P ch) G’L“‘J d)l:-‘ J}«o‘ 9 LS)“))‘) ‘_Jmo‘ (Sl o0l oolazwl

b (2 Shgbew

VFee 80,5

) G g el cusdla
sl sladali p (S or jAtie GYEL) o) DY gana 5 S ol (5 sma B8 plad
Gllae (28l e 5 ald Jiniea oSl 4y (Glatie (o2 4Balu <l Jagad 5 Ll jila s

R R e e P e
ALl Yl aaie 583 G5 aabighl cpl 3 25 ge il g Sle Sl Gl saldiul




TR S
. »

5 9 se 7y esd S e Ayl GLaglSE 5 35, 51 Vaase slad > 1l o0t CS sl
sl 055 (9 00 e ryes S Ly Sl (S e S S5 S5 Ysans
ay oui sl |y loases 3T bl (Gl al a8 095 g0 0 oo ol 8 50 555 ol S5
5 o9 g0 0oLl (ilite Lo by, 3l sy psloal silyluly jsliteans ojg el 555l 0 S92
S o sl (e J1alS (reizren 9 Sy polal bl jo S8 Gl Gl
=S 5 09y Sl s GRegim ol 5o SIS e 4 il o0 059 il o La e 5 Seee

ool 00y oolitiul g9 Slom B (gilusluly Hslaeas

S5y eyl s Grow Cut g 5l eoleiwl Ly aime o (glysme ande il 0 nl)8 lal Jao (0l po
oo oolawl ' Se b soai iy, S 5l pg—al (g5l bl jelateds aalol jo g cl ool plol
9= Slgtme panse 5 hsu 90 Jobd eoloiday By )0 no—al il b anld aBlg e (il
&3lg,0 wa—bi oo plmil gl Glotme G id A il ol (it 0 adlioe p—al o5l b g
5 GrOW CUt 2y 5 Sl 4y 55 JUE! (i 39 Jol g (slyioma i 25 0513 oL
tlyor Sy oSl sl sl L g tone ;s panse 5 9 (S s il e 9 (g0nanlad
5l rgmad byl jolaiedn Crand (] )3 9B oo bl po—al (il lly wil B ipgs s 5

Ll oo oslazwl 65514 d“-“-L” 095

002 3ST gl (6 Ao 9 iyl eolaiwl 1 (eoleiingy Jos (o)) Holaean 5 aeldl )
3 el il ly 5 5aSle GMV?) (il (Lol g (gLt el s 5l iman Lol o
0020 i gy sl el el o0 ool aol loule Sla e puKile ol ol ol
sobdie aBlige anly by Gemzmed 5 Jshiite sla g, L amalibe )0 oad anlil (g, gllas o Sles
oo goog = FVF 1l Y e oo gl g 0 ¥ 1l X jomme po alonlr 5:Silie (6l cael i,

s_;L_x.:).A u.«.i;L_a..oua._ombM‘ 03— «+ ¥ )._.gb.gY)}_?m)os RN )._g‘)gx)}_?m)d L}’*’L—")b

! Block Matching
2 Global Motion Vector
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1 Unmanned Aerial Vehicle

2 Digital Image Stabilization
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! Optical Image Stabilization (OIS)
2 Mechanical Image Stabilization (MIS)
% Digital Image Stabilization (DIS)
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! Motion estimation
2 Motion compensation
% Image composition

4 Region of Interest
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Abstract:

Unprofessionally captured images usually suffer from unwanted vibrations and vibrations of
the camera sensor, and usually due to the shaky motion of an unstable handheld camera or a
camera mounted on the car, causes noise in the recorded video, which makes the viewer feel
annoyed. Today, different methods are used to stabilize video images, and increasing the
accuracy of stabilizing video images and also reducing the model error is one of the most
important challenges in this area, so in this study, a combined method is used to stabilize
video frames.

In this model, first the image content recognition process is performed using Grow Cut
method and Zernike Algorithm and then a block matching method is used to stabilize the
image. In fact, the image stabilization process in the proposed method consists of two parts:
image content detection and image stabilization. In the first part, the image content
recognition process is performed. In fact, the image content recognition process consists of
two parts, transferring the frame to Grow Cut and extracting the feature using the Zernike
algorithm. In the second part: the image stabilization process is performed. In this part, a
block matching method is used to stabilize the image. In order to evaluate the proposed
model, the parameters of variance, mean square displacement and Global Motion
Vector(GMV) parameters are used and values of GMV those used to calculate other
parameters normalized between 0-1. The results of this study show that the value of variance
of the proposed model in the X axis is equal to 0.0516 and the amount of variance of the
model in the Y axis is equal to 0.0455, also the amount of average image movement in the
X and Y axes based on GMV figures in the optimal value The GMV on the X-axis in the
proposed model is 0.4509 and for Y-axis amont of 0.4161 reported.

This research faced with some limits like lack of computational parameters and most of the
comparation between the results should apply by human judgements from watching the final
video. To overcome this problem, we used the mean square displacement measure. It
represents the difference of displacement of input video with, proposed method and basic
method [80].

And the results of that shows amount of 0.0708 for X-axis and 0.0867 for Y-axis between
input and base method, and results equal to 0.3281 for X-axis and 0.133 for Y-axis between
input and proposed method. As long as this parameter measures the displacement between

input video that has most vibration and displacements, the results of the best output should
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be more that the other. So it shows that proposed method did much better in order of mean

square displacement measure.
Beside that in this reseach there was no dataset or much used input videos, and the input

video created for that by merging two input videos used by other works in this research area.

Keywords: Image Stabilization System, Block Matching Method, Feature

Extraction, Zernike Algorithm
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