540 B oM
2011 4£ 9 A

kT ¥ M
ACTA PHOTONICA SINICA

Vol. 40 No. 9
September 2011

NEHE.1004-4213(2011)09-1442-5

KL T4 IR DG FE A 45 Y B 2 S I L T ARR

oL, REM
(PERIACHR ¥ fi BLRRF 5 R B RS 610031)

T EARBRT AR TAAEE R AR B0 SR Sl F AR k. B 8 A A Kanade-Lucas-
Tomasi f &40 BRIRAE Wife S AT W44 &, 5 A 42712 2 o e W S A7 45 48 5 I8 B £ AR IS
g 3 —F e B R A B R R ED DR E bR R R 5 TR E R E AN &G, £
MZEHBERAT A ARDZFRERBLLHEH R ZTHRATEFHAME. FRIEY X H R L E &
K AT AR 6 B A sk AR S A BT AR R I AT B S Ik A SRk,
K T AR B BAE S R AR — O SRR R TR

hE 4SS . TP391. 4
0 55§

HL R AR S — b B A P AR A B8R S A A3
A E R, B R TR AR & A S5
N T S A 1 400, G0 42 28 AL B A EOUE I &R S8 L TE
W ARG AT IR E RS TR ERRIX
5 RR AR S A e 0B S A T s g
KA iz g kM G A . 18 2 Al T 32 21 T 5 I
FABLEY 42 Jr) iz Bl 2k & A0 465 Jm) 43 3h Al 11 F 42 )R i
Akt ;0B SR IE £ B T T A7 7E AR AL A 0] 48 2l 15
LT A JRiizs 3 < B ARAS A LR £ 3 K i 05 5
MR B 45 2 A BE B Ok R Y 5T WA T RS | R
FNAR T AT A€ I 10 5 TR A5CRI 2 W X6 3 Bl b 432
TE R T g SO DX Ik A7 T A P B 4 TR o AR

A R R B B kY M A
PSS /1N 17N VA G TR B2 SR O € & LY A
e (Log-Polar) 35 6 Uit i FURFAE A DT L i1
A o BE T RRAE S DT C Y L TR AR L R B G R
fE SR BB R K R/, BT H THFREN
FRAE SA - Harris M JKLT #2570 i [
i B X s Smallest
Assimilating Nucleus, SUSAN) ., R B R 45 g5 0]
(Scale Invariant Feature Transform, SIFT) . fiii#
i) REE A 15 (Speed Up Robust Feature, SURF).
Huang™™ I Jiang™" $& BUREAIF 27 J5 1A 42 50 B 4211
4 JRis #h K EE s Luo R KLT HRAiE S5
3 o) VA 3 25 T D AT 1) AH G B R LA KK I8 i Bl K i
VA THE O 25 A AL 300 R AU A 19 A 20K 204 T T JE % K
I 7 AR 25 5 H4 1F 6 DT T 85 S B 5 Yao 48 A
A BE ML B — 2 T (Random  Sample

SCERFRIRAD : A

Univalue Segment

doi:10. 3788/gzxb20114009. 1442

Consensus, RANSAC) & 5 #2 BL 19 SIFT HRAE 5
Zhut" & A R B H 87 7 (Laplacian Of
Gaussian, LOG)#&BUREAE S VEBC I i H 1T Kl
YK BE B K A% i W] (Spatial Distance Invariant
Criterion, SDIC)#EATHE %0 » %1 W 38 1 4] Wy 4 i ot
o T A R AR R 2E 5 A 2 2 I I B B A A I R
ST DT T 1 TE 1% 5 B 1K 2 5 B D2 DT C s s ik b
A A o AR 0 P iz i A, AR B A SR

A SCER A T B AR A 2 I S8 IR AR AR B
PR T —Fh T KLT ) D8 IE N %5 (] 6L B A 72 1
W] (Spatial Location Invariant Criterion, SLIC) %
0 1Y) SN R RRUAR B kL T 0R 1 AR 8 DR AT Ak )
R % D IC R 54z 3, A5 de /s ek — it
S B IE 0 38 3l B DT 8 2 S I R R BOR
T3AN A ST T DU A AR AR A B v ) L BRI b
W1 T 2 [A) A A 722 o DU ) O
1 EBMpEEEhfhit
1.1 FRiS KLT 45 1E S A&

KLT FRAF £ R 3 02 50 5 K 56 A R 3R
R R AR R R I Y e /N R AR S R R
(D Bz dwe /AN AEAE S Ja 8 e R AE B4 oy KT
REAE . AR Sl Harris 20 BV 0 B B 40 14,
S (2). Harris B 78 46 5 BE il BT v
U A —E PR RE ).

Av=min{A; s A, ) >t (D
o (aI;,x,y,) >‘®w (’aIg;I) ’aLal;I> )®w .
(o) ()

FE—AEE  Z/NLA987 ) T L BT AL FERTSET5 1 o AR P 15 Ak B A S5 A RE 42 i R . Email: xiaojiang_p@yahoo. com

i B H.2011-05-11;f&E HHEF.2011-06- 27



9 14 BN A5 BE T RHAIE UG C RIS 56 14 5 i S HL AR 1443

M T A B B 5T R AR R A R 2 K AR
Rl 43 g F B AR B S SRS I — 5 B B9 R AE
AR S BB AT B 2 5 L TR A
PG 3 i P 1 AE BIr 7 59 10 A 5~ B, Sy 1 S
PEANIE B0 P R AE 8 A N B 2 el b Rt 7R
BEAS T P v P58 B B BURRAE S B R A Bk 20
AR OB R T 5 AR Sk AT b Ty ik 4R i
(R AE SBOR T 20 IS B(EL ¢ D L 3 2 R G
P BN SR 05 45 4. SEBr b, T 4R i W Sk
JEE W1 HR B AEAR U 22 98 B . A SCH R KLT RRAE
AN T AR L TR,

B1 FRKLTHREARNER
Fig. 1 Detected result of the KLLT feature points in
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Fig. 2 Matching result of the feature points
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Fig. 3 An exception of non-exhausted SDIC

(b) MP in current frame
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Fig. 4 Checked result of the paper
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Table 1 Comparison among different checking criterions

Criterion Cost Performance
The best: 2 model computing,
RANSAC N—2 affine computing and DJs Good
The worst; unpredictable
Traditional SDIC N(N—1) DJs Good
Non-exhausted The best: N—1 DJs Bad
SDIC The worst: 3N*/8 DJs

SLIC The best: less than 2(N—1) DJs Good

The worst: 3N*/8+N/2 DJs
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Fig. 6 Stabilization results for two real consecutive frames
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Robust Real-time Electronic Image Stabilization Based
on Feature Matching and Checking

PENG Xiao-jiang, ZHANG Jia-shu
(College of Information Science and Technology, Southwest Jiaotong University , Chengdu 610031, China)

Abstract: A robust real-time electronic image stabilization algorithm was proposed based on feature
matching and checking. In the algorithm, feature points in reference and current frame were extracted by
Kanade-Lucas-Tomasi corner detector and matched by the sum of absolute difference criterion firstly. In
the process of checking, a spatial location invariant criterion was presented to delete those points which
were error-matching or appeared in foreground moving objects effectively. Finally, the global motion
vector was computed by least-squares algorithm in similarity motion model and applied to compensate.
Experimental results show that this algorithm is able to meet the requirement in real time and has good
performance to the translation, rotation and zoom, and is robust to foreground moving objects.

Key words: Electronic image stabilization; Motion estimation; Feature point matching; Random sample

consensus; Spatial location invariant criterion



