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GA-Based doba Motion Estimation for Compressed Videos and
its Application in Text Occluded Regon Recovery

QIAN Xue-ming L IU Qi-zhong
(Schod d Hedtronics and Iformation Engineering, Xi' an Jiactong University , Xi’ an, Shaanxi 710049, China)

Abdtract: A Genetic Algorithm (GA) based Globa Moation Estimation (GME) method is proposed for compressed videos.
Using mation vectors in compressed videos directly for GM E, this approach utilizes GA to optimize the fitting errors between the in-
put mation vectors and the ones generated from the estimated global motion parameters. Experimental results on different type of
global motions show that the propased genetic agorithm based global motion estimation method is satisfying. Moreover , a text-oc-
cluded region recovery approach is presented using the estimated global motion parameters , based on the Global/ L ocal Motion(GM/
LM) information for text occluded region in the video sequences. Experimenta results on different videos show that this method
achieves better visua results.

Key words: global motion estimation; video text ; mation vector ; genetic agorithm;text occluded region recovery

, 8 , 8
’ [l]' ’
: el /
(avp) : (6]
QVE : :
2l B MPEG4 . /
aue 1, ,
' 2 GA
(&)
QVE : :
e
(41, 51 , 21
QvE
4

120051224 ; :2006-04-12
: (No. 60272072 ,No. 60572045) ; (No. 20050698033) ;



10 : GA

MME MV (4.8
N N
WME= 3w (ed+ )/ 5w @
e = MVX - X+ X
) 2
& = MVyi - yi + Y
N D Wi i ;

(MVx, MVy) L (X, y) () ,

, & ey
0, 1,
outliers (2.4
8 )
.8
k ,
me=[ Mo, Me1, ,Me7], (1) , MME
1
Fitress(K) ="ViE (i) +1 3)
MME( k) k
[71 ,
k, P(k)
__Ftness(k)
P(K) = Fps= (4
kZ Fitness( k)
Pop. Sze
2.2
8 ,
m [-10,15],(0<j<7).
, 20 ,
160 . Pop. size =40, P =
0.85, Pn =0.05.
(1 Pop. sizel 4 ,
(2
Pop. sizel 4 (
234,

(51

MMEm,
MAXGEN ,
MMEm =107, MAXGEN = 200.
2.3

1921
QVE
dep 1 2.2 Pop. size
Popo , ;
dep 2 gen ~1;
gep 3 Fitness(k) (1< k< Pop. size)
dep 4 POpPgen ;
gep 5 POPgen ;
e 6 gen > MAXGEN | BMME( gen) -
BMME(gen- 1)| < MMEm, ( BMME ( gen) gen
MME) dep 8, gep 7;
dep 7 dep 3  dep 6;
4 8 ,
3
(
&) , 6

@M. Trans: m=[1,0,10.0001,0,1, - 5.9927,0,0];
GV. Zoom: m=[0.3542,0,0,0,0.3542,0,0,0];
GV. Gom: m=[0.95,0,10.4238,0,0.95,5.7927,0,0] ;
GM . Affine: m = [0. 9964, - 0. 0249,1. 0981, 0. 00856, 0. 9457,
-7.2,0,0];
GM. Perp: m = [0.9964, - 0.0249,6. 0981, 0. 0249, 0. 9964,
2.5109, - 2.7e- 5,1.9- 5];
GV. Other: m=[1.0,4.4154,0,1,0, - 1.263e- 4,0].
h m
(NR) 1 :
(5).

Z ((Mvx; (m))?) + ((Mvy; (m)?)

NR(m,m) =10 xlogyp ©)

_Z(AWX?MMV%)
A MV = MVx (m) - MVxi(m) ,A MVy, = MVy; (m) -
MVy; (), (MVx (m) , MVy; (m)) , (MVx; () , MVy; (h))

i m rm
3.1

" X108
12
10

s

i,
4
2 e e i

0 200 400 600 800 1000
ERAW

H1 MMEMMSER/RBMKXR



1922 2006
1 Qv Affine AR 1 2,
Pop. sz =60, 20 , ,
MME . . s
, , 1000 s 2(c) (d) Qvi. Affine GVI. Cther
MME 10°. 80,60 40 ,100
2(a) (b 6 MME AR
Pop. size,100 MME 20, NR 2B
038
0.3 ol - >
== GM_Trane
0.26 F /FPv —y— GM_Zoom
- 80 =d= GM_Geom
g 02 S ~se— GM_AMne
g Py g b= GM_Persp
018 F == GM_Trans g 40 —®— GM_Other
g GM_Zoom
0.1 - GM_Geom
—t— GM_Affine
008} == GM_Persp
—8— GM_Other
o e g PN " A L il Il Il — " -
0 26 80 75 100 125 150 175 200 zoo 26 50 TS5 100 125 180 175 200
b 33 47¢ 4 ERAM
(a) )
04 %0
=@= GM_Geom:Pop_size=80
=% GM_Geom Pop_size=60
0.35 == GM_Geom Pop_size=40
. ~pt= GM_Other:Pop_size=30
=@~ GM_Other:Pop_size=60 35 %
=&~ GM_Other:Pop_size=40
. 8
b -
5 E
% —0— GM_Geom:Pop_size=80
30 —p— GM_Geom:Pop_size=80
= GM_Geom:Pop_size=40
—i~ GM_OtherPop_sizea80
=@~ GM_Other.Pop_size=60
—d— GM_Other-Pop_sizes40
L 1
0 256 80 75 100 125 150 176 200 G 25 slo ';s 1100 126 180 1;5 200
- 3ad 4 AN <
6] )
2 (o) MMEMSESERAMER, (6) SNREMESRAKRHXK,
()2 RIEF) GM_Geom R GM_Other ER E## ¥ ¥ H F MME
BESEAKBXR: (d)2RIES GM_Geom R GM_Other &
AR#HEEE T SNR HHGEAREER.
1
SVD Newton GA
AR AR AR
GM.Trans | m=[1,0,9.0,0,1, - 6.0,0,0] 64.07| m=[1,0,9.0,0,1, - 6.0,0,0] 64.07| m=[1,0,9.0,0,1, - 6.0,0,0] 64. 07
m = [0.352273, - 0.00, - 0.026, m = [0.3570, 0.002, - 0.3887, m = [ 0.3508, 0.0001, O.1857,
GV . Zoom 52.20 61. 59 62. 26
0.0,0. 354167,0.0,0.0, - 0.0] 0.0008,0. 3564, - 0.1114,0,0] - 0.0013,0. 3522,0. 2739,0,0]
m = [ 0.948864, 0, 10.428571, O, m=[0.9508, - 0.0001, 10, 2105, m = [ 0.9530, 0.0008, 10.0995,
GVI. Gom 28.72 33.62 34.98
0.950231 ,5. 888889,0,0] 0.0001,0.9508,5. 687,0,0] 0.0005,0. 9511 ,5. 7844 ,0,0]
. m = [0.9933, - 0.02417, 1.2087, m = [0.9967, - 0.0249, 1.0252, m = [0.9947, - 0.0249, 1.2168,
GM . Affine 16. 89 45.23 37.53
0.0856,0. 9442, - 7.3092,0,0] 0.0857,0.9462, - 7.287,0,0] 0.0859,0. 9453, - 7.3301,0,0]
m = [0.99527, - 0.0272, 6.1910, m = [0.9988, - 0.025, 5.9526, m = [0.9987, - 0.0231, 5.7115,
GV. Perp [ 0.025,0.99671,2.63947, - 2.6e - |19.16|0.0263,0.9977,2. 2946, - 1.94e - [36.54(0.0252,0.9992,2.347, - 2.236e - | 36.38
5,-12e-6] 5,-1.77e- 5] 5,- 2.606e- 5]
m=[1.0010,0,4. 3810, 8. 8%47e - m = [1.0051, - 0.0, 4.002, m =[0.9969, - 0.002,4.6811, -
QM. Other |4,1.0007, - 0.1417, - 1.1011e - |41.68(0.0014,1.0022, - .3340, - 0.0001, [ 33.55|8e- 4,0.9957,0.2971, - 1.186e - | 36.07
4.0] 0] 4.0]




10 : A 1923
3.2 i ) 1, if BW,> BWpand j OTMBR
1 @A, (4.5] SalientMB () ={0‘ dse (7)
( Sv/D ,Newton) BEMVin )
BWVy, = 2.
, A AR Nenon %) s STVBR,
2 PV 2.8GFC (ex(s,n » &(s,n) 5 (1
, & <1<9
S/D  Nenton. 8
’ Z &X(s,1) X SalientMB ()
, BWTx(s) =~ NonTextMBNum( s)
Pop. size 8 (8
Pop. sizel 4 , 3 .Z &y(s,) X SalientMB (1)
27. BWTY(9) =" \onTedMBNum(9)
5AMs. GVIE , 10 NonTextMBNum ( s) s 8
(x,y) s
2 (mg) STVBR / ( BWTx(s) , BMV-
SVD Newton A Ty(s)).
Qv Trans 3.078 3.274 10.612 (4
@V Zoom 3.726 4. 466 68. 310 ;
@V Gom 3.638 6.483 257.625
QM. Affine 4.067 9.859 268.113 @ ' (8)
Qv Rergp 3.683 9.066 275.074 / t
QM. Other 3.855 8. 448 276. 867 ROy, 0,
MROX, Y, 1) = lapora (XY, 1£1) 9
4 X:W+ BEMVTX(X,Y)
' [8] Mex+ mgy+ ms (10
y = mex + mey +1 BWTy(x,y)
: TR. (X .,y ,t£1) STR(t22) /
8 + Iterpora ( Q)
TMBR OTMBR. /
OTMBR TMBR (b)
OTVBR , ,
/ ) )
j )
OTMBR, BWv; MR(X, Y, 1) = henpora (X, Y, t£1) + lgaia (X,y, 1) (11)
Bwv; = »l®<?+6‘y? (6) I patia (X, Y, 1) ter,
BW= 0 , :
, , 3
, BWV, #0, 3
/
) TVBR 8 5
OTMBR;
2 OTMBR (6) ,

; OTMBR



1924

2006

(a) FReU P
B3 BETL2R/RWEINE B K FREER X W% E PR

(b) HEFRE

[1] C Stiller ,J Konrad. Estimating motion in image sequences,a tu-
torial on modeling and computation of 2D mation[J]. |EEE
Signa Process Mag,1999,16(7) :70 - 91.

[2] ISO/ IEC JTCL SC29/ WG11-2001. MPEG-4 Video Verifica
tion Model version 18.0[S].

[3] Y Keller,A Averbuch. Fast gradient methods based on global
motion estimation for video compression[J]. |EEE Trans Cir-
cuits Syst Video Technal ,2003,13(4) :300 - 309.

[4] YPSu,M T Sun,et a. Gobal mation estimation from coarsely

9

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

sampled motion vector field and the applications [J]. |EEE
Trans Circuits Syst Video Technol ,2005,15(2) :232 - 242.

[5] Y PSu,M T Sun. A norriterative motion vector based global
motion estimation algorithm[ A ]. International Corference on
Multimedia and Expo[ C]. Taipei , Taiwan,2004,1:703 - 706.

[6] C W Lee,KJung,et a. Automatic text detection and removal
in video sequences[J]. Pattern Recognition Letters, 2003, 24
(15) :2607 - 2623.

[7] 3 H Hdland. Adaptation in natural and artificial systems[M].
Ann Arbor :University of Michigan Press,1975:30-58.

[8] X O Tang, X B Gao, et a. A spatia-temporal gpproach for
video caption detection and recognition[J]. |EEE Trans Neura
Networks,2002,13(4) :961 - 971.

1975 1 )

Emall :oqxm @mailg. Xjtu. edu. cn

1962 9 .
9 ;1985 9
;1989 9

Emal :liugz @meil . jtu. edu. cn

http: //Amwww.cnki.net



