%25 % 10 g G TR Vol. 23 No. 10
2015 4 10 A Optics and Precision Engineering Oct. 2015

XEHS 1004-924X(2015)H-0523-06

= NS IME T BY I3 30 B4 B 15 BL 7

ff B, IFE.Z H,MHEL
(REIRAY MEZMAIRFR.BH BHZL 710038)

Rl T SIS ERET T REAR LA 48 () 15 0 1 (AT 4507 A RO e A2 80 1) [ I iR 2 32 328 Sl BRI AL 19 52 i AR SO0 17—
il e ) S PR B33 SR R IC v 75 1 . AT 1 A5 58 FROBE AN AR AR AR AL 45 (STFT) 5507k S I 1 22 A S B A0 O B8 4

)R, K BB TBUTRT A I B AR AL s JE AT R IE DG TR 07 70 o R0 0 PR O oy . i el S O T AR SO Ty R Y SR AL
SCER s R AR 4 Y B B PR AE s B B DG TR X R R AR O S L T A 1000 LA RORIAD 1O i i R xR R

FE L R R = S S T B ER ECvE K
X 8 W.EHEHBEGREREAEATR R ERTHFETHRSIFD) £
FE 4RSS TP391. 4 X HkFRIRAD : A doi: 10. 3788/0OPE. 20152313. 0523

Registration of moving fuzzy image in high dynamic environment
FU Qiang, SUN Xiu-xia” , PENG Ke, LIU Shu-guang

(College of Aeronautics and Astronautics Engineering,
Air Force Engineering University, Xi'an 710038, China)
% Corresponding author, E-mail:kgycw@163. com

Abstract: In matching the under-registration images in a high dynamic environment, there is large ro-
tation distortion meanwhile the images may turn into blur in motion states, so traditional algorithms
fail to match the images accurately in real-time. To solve these problems, a registration algorithm of
fuzzy image in the high dynamic environment was designed in this paper. Based on the analysis of the
cause of the Scale Invarian Feature Transform (SIFT) algorithm's poor timeliness, the gray-scale
transform was chosen as a threshold to change the pixels of image and to reduce the number of feature
points. Then, simplified feature points were chosen to implement the feature matching to improve the
accuracy of the registration. Finally, an experiment was performed to demonstrate the effectiveness of
this method. Experimental results indicate that the number of matching-pairs and feature points are
10% that of the original algorithm; the stability is stronger than that of the original SIFT algorithm,
and the ratio of matching-pair and feature points are reduced from 0. 150 5 to 0. 136 5. Compared with
the traditional SIFT algorithm, this method owns better efficiency and stability, and can satisfy the

requirements of image matching in the high dynamic environment.

I 5 B #3:2015-04-20; 81T H#8:2015-05-28.
TR hEE L EREE4E IR H (No. 2014M562629) . BEPE 45 [ 9K Bl 2% 3 4 %W B H (No. 2014JM8332)



%104

BF 5 A L Sl AS IR T (Y12 Sl R P T e 523

Key words: motion blur; image matching; gray-scale transform; Scale Invariable Feature Transfor-

mation(SIFT) algorithm

1 7]

qul

FE T AF B0 TC A HLALSE — i sl LR A
SR R AF R0 2 B, AT AT RE S 1R JE AL
I8 R 22 8 AL ., o X R — A S A
AL R N 6] T A 0 R A 2R, o B R
AL B EGAE B, LR 20 R 4 AR A S i 2
PE. Rk, N TC A AL T b6 550 28 X AL 37 0 3 gk
AT 4048 AN W AR B H 5 3 A 5 1 (9 AN [) JE £ 11 4R
15 L Je XA i B 220 90 4 1) A 2 A T o il 93
Ab IR, PR AL RS B R S T — 2040 5 R
FTICHE Rl A AL 2R . ST Y S0 Al A Ak 2R G R A T
FERREEEEYSP USRI I E R A EISSE S ¥ PN
BLFNWT 2 52, )Rg il sk R T L5 L.

PG L o 2 B P 2 L G il & 5 R 5 Ak 22
R AT, B AR 20 HE28 60 AF AR X R BE 1
54T TR, N2 TE 20 22 90 AEAA
TG TR Y . SCHR (1] G S 25 A i of
Tk K eI gy R 4 28 R T I o LR T
FRAE A9 TC 7 S T TR A A5 A 1Y TG v R R T 4 3 A
RUPYECE . b, JE T RRAE 09 TE oE Oy 35 2 it 4y
B EG BREAE S LG e Y R s B A B IR
A Gy 3% G ) IR i 728 Ak LA B JUART JB 78 56 1R 3R 1) 5%
Mt ROBE RN AR $:4iF A% 4 (Scale Invariant Fea-
ture Transform, SIFT) % ik AE Ry FE FRRAE B #E T
BRI AR B T BN I FEL. (E A
IR T R T AR ER B — RN B
A AR R DT 23 T BORC AT BE N8, T HL s 3 A
IREE R X G b B ) S5 B R SR AR R . T AR
e AL T K OC TR S SIFT 53350 B Bl 5
AP ) o R AN, SCHR 34 45 A Fou-
rier-Mellin 7284 i) 8 2% DU B = O KGR . i & X
ey £ v A SE B MR AT DL BN DA 3 5 T
AT FRRAE A5 B, e iE 6 48 3R FRR AR AR DE .,
X TR AE B IR, BUAT O Bk K STRT
SRV AN P AR i 2 30 A ) AR A 0 o
SUE JSWVER ISP N S VEEUE 3 Rl F S P &
REAUE i A W0 B 352 5 A U A e %5 B D AR A B A Y
FROE S5 5 0 — A el fa gl 2 0 128 4E YRR 1E
TR 7 AT B, DD i D) Ah X RRAE DG

L 3 30 A7 OO0t — A 4 A )y
R

ASSCAE STFT 3K R B L 6F XF 75 B o P
{5 IR AE S0 AT AT, T 19 AT D
e AR R STET 570 X P {65 4030 7 42
ST 3G BURLHE L 5 PR MG FE 4040 52 1 4 0 1 1
KDL

2 B AR TE SN B ERE

2.1 SHSHETEGRRAEFSR

P4 TE 1FE — 2 22 R IR A7 At 4 34 1) i
P BB R 2R BRI IR . SR = Bh
AEE T AN CAT LML L FEREVR A
FURAT) AT BE 0 AR Ak RAT B Y AR b A5 T
22 M) A 8 AR R R L 0 T A 24 T C RS . X
PRI T RS 5 7= A 52 i) 14 DR 2R T I 40 Sk A I
— 7 AR T R ER A S BEA %
T BB, X 1 58 T RR AR Y E v R SR U L AR AE
FEAE SOME LR B B2 5 o5 — 5 i, i TR
(B FA AR I 5 LAAE FCHE R K 24 /M B /)
JiE 5 AR /IN A48 IR ) BT B I R ) L 1 B S ER B
T EHGRAFAE R AL RS KE i, 5 28 K He A9 4 Tl
11 L

DRl I 77 15 32 S AR (5] I B A% 45 R A e s
L R8T i Bl (118 O A5 75 B X A% 42 i SIFT
T M 7 3 R AT e ol G B ) AR A 5K 45 i
R4 DL KSR AR T B4, LU 2 T A B S B
Fifi 19 75 K o
2.2 EEhiEMEGER

RS TR TR & R S o | K A ]
(B AN AR, G R Ak o] DL I8 AR &R 45 1 iR
A b i A ) Z G W R B ARG R Y —
BRI ] LR IR N

y=x& k+ w, QP

Hodp, y BB ML, « MR EME , kBRI,
w AR E AR

1B SR s HOR AL R I — R IR .
VTS S B = tan (o)

else

’

€
k= (| L
0

(2)



524 e KE® TR

5 23 &

Hrr, L RRFEBDCR M N AHEPLN S L 5 BisZ
(B AH X 8% 30 1 RUBE R /N 0 3% 7 78 158 O 15 [8) P AH
MLk 5 H s Z [ A XT3z 2h i J5 1l . | b AT 4%,
BOWIAZ iz Sh IR 5 1 248k 0 iz shisil K =
BLURE, ENMNEEBEMEERHHAEES
2.3 % SIFT BAEE XS

1999 4F D. Lowe $#2H SIFT, 3t F 2004 4F &
ghot 3%, X 02 B T e N ) By 5 T R ER R A Y 2 HL
Bt R SIFT 55k 2 B A9 RRAE 5 0k 17 &
G VT TE B, X T R R R e 5% 7 % Fn R AR
e 27 AT AR o 1) B M B 2 X TGO REORT A i
At BT — o &bk, SR, SIFT FkAE R
JEE 23 () RS o Y R AE S TR, SRR E R
% R R BR, BRI RORAK .,

SIFT Sk iy LA A UL 1.

1 SIFT Bk
Fig.1 Flow chart of SIFT algorithm

i [ SIFT Sk #-AT RO HERT . 4 L BR2S A AL
BT A 48 1 45 B KB h - (1) #37 BHRE Y DoG
G F P 300 ~ 505 (2) 3K JRy FB A AH 4 5 R AE A
3% ~17% ; () THRAFAE s 7 ] 2426 ~15% 5 (4)
A REIE R R F 14296 ~55% ., SIFT B4 B
PR RRAIE 0T R R Ol B R e e A5 17 00 HL A TR Y
B AEPE 25 2 VT L RCR A B2 ORI L AR AR 5 A 4L
i ARG S SD R TR R ] . FEE TR
e 254G MG BC vE S, STFT B0yR R T S A% R AIE 252K
HAH Y J K A8 2 7 $5c ¢ 1 VT BC 6 6% 1 0T 8 )
YRR ASE H R B — 2. Bt G fer 7E 80N R AE
SR OB Y () B, AR A T g G AR 2 b ) 3L
A SRR R I SRR S B SR ST PR A RO R 2
2.4 SHEWRETEREALEIT

PCA-SIFT (Principal Component Analysis
SIFT) % Pt B30 1 12 e 2 I P — AR J2: DA D e 2%
A, AR S SR A A R TG 1 LAY
R BE G VL R AR S R TR S B AT IR T . 78
P/ R AT A5 T B8 e B Y W) R, AT LR IR AR AIE
FIERRUC RS, BRI LA 2,

Kl 2 ASCEERERRE
Fig. 2 Flowchart of proposed algorithm

SIFT 53k HEAT R A 5046 DU i 2 75 31 K & T
AR K5 IR TR) I AR R, AR SOk Bk 32 2 i
X PR HEAT I BE 9% 75 4 76 7 A IR 2 A5 B TERE
ARARRAE A B8 11 () B 3k T 6 AR I o 45080 {1 ) i
B, X Lena #r #E FIR 35 AT K BE 9% B 9. 15 B 4L
EARZ TR I B 2 PR R L R R R T R (A
HEATRRAE i 4 B, 45 31 00 R7AF 0 £50 DG e % 45 4n
1 MK 3 s,

Fz 1 B CE 5 JE CAL #HE ST b
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Fig. 3 Comparison of matching results between SIFT
and improved SIFT
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