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Effective image stabilization for moving background
WU Zhi-guo, HAN Guang-liang, WANG Ming-jia
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Chinese Academy of Sciences , Changchun 130033, China)

Abstract; As for the image stabilization of frame and frame under a complicated movement background, we
present a motion estimation algorithm with motion vector modified by gray projection. First, we separately cal-
culate grayscale projection sequences on the row and column of a current frame and a reference frame. Sec-
ond, the projection sequences of current frame are divided into blocks. Each piece of block respectively per-
forms a cross-relation calculation with the projection curves of rows and columns of the reference frame. Then,
we can obtain the motion vector sets of rows and columns based on local projection. Finally, by using the con-
fidence degree of block area as calculation parameters of weight coefficient, we calculate the weight of each
piece of pixel displacement by the parameters to calculate the weighted motion vector in one direction. The ex-
perimental results show that this method can make the impact of moving target only on the one of the several lo-

cal blocks and the other blocks are not affected. It ensures the best possible image stabilization accuracy. The
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Root-Mean-Square Error( RMSE) values obtained by image stabilization and reference images have decreased

significantly, which shows the image stabilization by this method is more consistent with that of the reference

image.
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Fig.1 Principle diagram of motion estimation
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(c) Column projection curve
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Fig.2 Projection schemes of image gray

2.2 BEHEXITE

SR T AR E 2 H WO X T AE wy A
B, 43 BIX M RTWIR S Wi AT S5 i 215
FHOCRE . H ot (] 78 5 — Ty 1] 19 42 532 3, 24 i
WA I EGAT R A S, IH I 7 Bk B
T R X IR ME A ST S 5, —
T, 35 5% DX S/ N B2 R i (B 45 2 11 3 sl
PRAE TS £ 1) XA S5 WU P AR N X S, 5
— 7T, B XN R S, PRIE K AR A
G LAFE o I 1% X 358 5 2 WA g o P R DG A
B

WSHZWN m W, SHTWCY m + kW, m B
W iATIREBGE R G, (i) ,m + &k WIS | 17K
BN G, (i), AT A KB H AR
R

C(w)

d

= Z[Gm(i+w—1) -

(1<ws<2+1)

Gm+k(i +.]) ]29

’

(2)
:‘cﬁqj o] ARLF R BARXT T 25 WifE— M 18 R 58
Jw BIBEEEN 1282/ +1, 2w, A C(w)
ER??BXUJ\{EH?E"J w B, WIEE m o+ k i G AR T
m WL BT [ AR RN
d =j+1-w,,, (3)
X od, HIERRIR m + k WX T m Wim iz
T d N MEE, AR R FiEs T 1d, |
AMEER L TRIARR I T5 1 Al SR AT /K S5 1o 5905 7 5%
i, MRAEAS B K- T 1) A B 5 1] 92 7% Ok R
S 1wy 3z SRR R R /N B AR R BE S e T A5 B G ) s
AR,

Kl 3(a) AZEWIER, (b) 9 4 HiiE 1R,
TEFN P 2 b OO 6 B A2 45 4% 100 pixel fil
VCRCE T3, MG P %K 768 pixel x 576 pixel
B 3(d) FINBSE AR ML, (o) FAa 1 Jm i 4E
KA,

3 (a) FI(b) g AR P 4, LLRT— i
ZERIE, T — WO Y HT R RS SCREEZ AN
3(d) s 432K Ir s sk i d, =0, F
PSR 1938 3 % B0 S i R R A Ts shab b2 15
FIFCHEP G INIE 3 () FI7R,



52 e

CHE

(a) 2544

(a) Reference image

(o) Fafg 14

(c) Stabilization image

(b) 24 i 44

(b) Current image

—384 —192 0 192 384

(d) B HEATG i 2k

(d) Column projection correlation curve

K3 e KEBSE R R AL

Fig.3 Image stabilization processing of global gray projection

2.3 EHXREFVKE

1 T EG AR &R Iz 3l H br] R i U5
PRBERE A3 A Jay A8 oy, IX R AR 2 25 1 TS 502 3
frliR2: S EERR RN, B, A ST AR
oA R A PR R R XAy kAT LU s
3l H bt i 52 BAE FHAE I s AN R iR o
e b i HAbA HAN 2Z B ) TR AT R b ARIE
Rt R

1] D Eite - A1 2 WA s el

B— o 52 F Wit HBGE Ih &7 B A G TT

AR T REROE s s R B ES SR E W
Fiz sk A TR EA UG Emfe it . &t
BRI R BEEGNIL, L, |, F¥iEE%R
Bl LA G Z W R AR

d =L,|L-LI<T,iel,,n, (4)
Hrb T G ER W w257 WE, %l 5 EGE )
HEEAH

BWARE m DABUR R &, T &5 IX
BORBEAEA2E 5 R USROG AE IR ], m S A%
AIREARARAE , DAATHe DX A O B A B M AR KL
M S8, TR m AR ES B R I EGE 3 < AR

R E L R RS B, B R, U RS
N7 DX TC P 8, B A 5 AR R, BB
BRI EAX .
> 6(n)G (n +1)
o = Nn=1 - , (5 )
JZI G’ (n) Zl G (n +1i)

X 6 (n) J2 5 MR AT 55 IR B2 55
G'(n+i) A Y ATWIER IR AL B B8 @ i1 T 58 Y
JRBEBY

Ho 2 BG5S P 1 A R 2 S R I (B A
SINALE B R e AL, I 55 j BRI SR B2 =X
N

B; =

S 1

I(T—0I+1 2|cr—a|+1
je0,-- m.

WHE—T7 [ I INALZ SR B d' oA

(6)

+B.d, B = vg,/z Vg . (7)

AR FAR A TS5 B B A BRSO [m)
AINALE S AR AR 1 R,

d'=pd + -



555 IR E %2y s T iR AR 523
F1 MBEHEE
Tab.1 Weighted motion vectors
i 1 2 3 4 5 6 7 8 9
iR -10 -11 -10.21 -9.24 -9.74 -9 -10 -8.5 -8.44
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Tab.2 Computational results of columns of blocks

i 1 2 3 5 6 7 8 9

wE 1 fukE -10 -9 -9 -9 -10 -9 -10 -9 -8
G Pic B 0.97 0.84 0.9 0.98 0.93 0.96 0.98 0.98 0.96

2 Uk -10 -11 -10 -9 -9 -9 -10 -9 -9
VT fig ji 0.98 0.99 0.98 0.95 0.92 0.99 0.99 0.99 0.99

3 fifE -10 -11 -10 -10 -10 -9 -10 -8 -8
JUNIGYES 0.99 0.99 0.99 0.99 0.99 0.99 0.96 0.97 0.93

4 g -10 -11 -10 -10 -10 -9 -10 -8 -9
VC e B 0.98 0.97 0.94 0.91 0.98 0.97 0.98 0.98 0.99

5 fhi%E -10 -11 ~-11 -9 -10 -12 -13 -12 -6
UNITYiS 0.95 0.96 0.94 0.97 0.87 0.75 0.67 0.39 0.35
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