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Abstract

Real-time video stabilization technology is used in correction for the camera vibrations of the hand-held camera by hand or
fixed camera by external condition. This paper is about the counterplan to cope with the vibration of the movie generated by
the large external cause relatively. we use the movie stabilization parameters with the phase correlation method based the
DFT to get the displacements of the current frame to the reference frame. we use the kalman filter for the efficient and
stable searching works on the phase correlation map and present the proper conditions for the real-time processing through
the experiments. We propose the measure to evaluate the capability of the video stabilizer which is the standard deviation of
the brightness of the center block. and compare the capability for the video sequences randomly shifted and the jittered video
sequences obtained from camera.
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Fig. 2. Relocation of phase correlation map and shifting
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Kalman Filter

2ENEET]
Cross Power Spectrum
2D Inverse FFT
(in Kalman Estimate Area)

|Current Framel Iﬂeference Frsrne|
Searching Displacement Values

STEP 1

i : NI R ==
i) -~ =~ © O AN — = @ F oF T ~ = OoF 99 9 . O] H —
< @@Gmﬂ%uﬂ uﬂmfm_wwww%%ﬁﬂﬁz%w o 2
= K _ 87
® i maMQW¢§ﬂ%l%% ST | 3
™ - X o BT = T oF =o B =
= o B P AT w-rﬂ B % w o om xg = o %m
- S ! 0N g _ ‘.__HE,.% 0 S T
ilg L + 7o ) ;%ﬂ]%di @11@ L | g g
R : TN o aNT T T L1 ) IR
s T < _ 95 Pop o e W B %o == 2| B 2
hooJF 0 ST Ty o PE T XL |4 sun P IHER
& L N KT Mvroﬁ.uPHn,mﬂ‘_ﬁl wow — s + Q
Ho mE << of =~ 5 B B o=m AT =gt o=
Tl = g s X U S e L4 = Lgs
oD oMo Z rE g o X s pa =¥ | T 8
%0 = + I L ° L ol v ﬂ% o ﬂﬂMMmﬂﬁo <] fat N = 2| T o
O . U B o o - S wnnl IHEE
ey e S F W & i Cew e 4 Ao ) E=sam =l
Bk = = EE gy o W Ko N XK =1, 28
[l . wmo . & T < N 7 o= %O ) s
™ I . Sy I8 =0 X WI_M . < g @ ﬂm o ﬁﬂ =y N .zT Yy nA_.o EE _zX_l —a | & + ﬂa (=)
&.m < x o . aﬂ mmu .o,_ & I o ° % %mo il W of X gnm o Ba == v.. I 2
~ G T me L T T 5w PN _dmE et 1 | =
T KX A % o L S L T T/L d o ﬂurm% & . ﬂum
S R W T Mo —_ T = ! 4 o X N L ==
I S Ty & Fm T opgrseT T g WES .
~ o o o b - 2 ] ~ L nd L0
< — ~ e T [ L RSy S e = :
= AT i) .A_I X il ~ A o - w ~0 — © ° = ]O_l LC o RO o Lf = o)
BB oo B oo o Fop &8 mo <] or Ko WP Womm T e 3
oy ofp mL ﬂ =0 w N e < = T om o~ M T WO W w o = - T q : =
orosd s % N xR T By X OH ST E TR
I S R R i S RS - =
ﬂﬂﬂ%%ﬂﬂ%%ﬁﬂia%ﬂmi = A
R T A TR e o = K <
.m ™ W E,Iﬁ s e ,Ll],__lﬁ\ﬂlm 4 '8 _
= 2 ﬂﬁwﬁm = B ol i) o o B S N - @ = o
—5E mAEa TP Tl 4§ S
= g o = O ma 70 NP e w5 M = Q\.\ & E I T
2 Hg w PN ERTAR o Cw : -
flell 28 LPwlowTapxdiaydfE A
6 (lalllel s < <0 W= H oy 2w R il ! )
a " £ [} Bo Jed i~ N 0N oo KH = xlv_ﬂ o To W . %) H.Mﬁ <
al =~ & N K ™o W = D o X - X <
m 5)c| 5 S QWW%%QWWW%HWWM?%EW % mmm wt o
S [Bo (R ) Zo %O op B %o m° 5 Wy N o e - =
EE R 2 SR E 2w o C Mo o B S T B
Il el g £ DN RN 2w F o ,%EE&% , 3 £ i
eif\mlp %ﬂmﬂﬂﬂﬂ on T W OTZ#]@T@rmﬂ@. 2, 3 0 00 e
STolla| = P;Hﬁﬂnﬂﬂodl]ﬂoriﬂc,#ﬂ MLdlﬂn,wﬂ_ 3] re) o
% | | B -H o i — s W =0 B OW oo o D " el : No € B
i ol 2l 4 8 o m o X ™ o oy X A C oy z0 o N No n : 8. )
a9 mwﬂop D_,Tﬂjlﬂﬂﬁimaﬂ.sumﬂHLNrom_-]ﬂ.ﬂwo dra i A
AN EE: WZ%%W%Pﬂ@#ﬁﬂ%%w@w%u { 5 T Z
B¢l |57, ZLEHTRTRNT _wmom” xwL el o o@m R
2 B eRELRTOGTT L T gL A -
To r il X e 8 n =
s 2¥e 5P ot da® oy -
o H oo @8 o %% A B ~ S
Y 2 elgr s Md _m  wDEgwa d . . o
w = or@r‘_a_v .owﬁoﬂvﬁiﬂu_vnxn oy L i _ el
5 FOMBETOR W Mo T e = -
e Bl e T R NG Y 4
TR B T N TR BT PN H ™




M9 WA WA AH o5 b BE
: sfo] sz AW SN 5
gkl 3% Eo‘fi Atolzo] AA| Y Jgoz Y

F2 Pentium 34GHz Dual CPU, 2GB RAM
%E‘ g7del dsiAE EL%! GRS ‘Mi*]oﬂ

I= (¢}

I g
aicy
2
o

f

d 3
gatetzle] wstolty 17 6ellA of 85-125 =
ulv)o] Wbl e =Zyda vaste] AuE
s

ARbe] ToluA HER AARE AEE st JA o

[¢}
7 AWEE a9 49 2o JEE wixE 479 A
AE ZA00A éz‘faz%}%iv}. b8 9= M T o
g gl diste] 128 Z7]9] FFT= 47H d9Es A
1

% 64 219 FFTE ol8atel A0S
48 AN AR bR Aalssic

o 10 o mdt &
=2
o
E
TR
_EL
i
>.
)
2
ik
>
L
k1
e
o o 2 mim

%l 8 4hde ME 23128 FFT, 73 5974
Fig. 8 Processing result for four area(128 FFT,manual
movie)
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Fig. 6. Brightness variation surrounding center(manual video)
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Fig. 9. Processing result for four area(128 FFT, real movie)

® 1. ¥FAA

Table 1. Comparison of standard deviation

Org. Single Multiple

FFT 27 64 128 256 64 128

7P &9 | 1327 1.34 0.85 0.79 0.92 0.74
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Fig. 7. Brightness variation surrounding center(real video)
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