CRIECE EF e G TR Vol. 24 No.5
2016 4F 5 H Optics and Precision Engineering May. 2016

XEHS 1004-924X(2016)05-1197-09

ETXESREREATHETHROBEGHERE

ZRE L EEBEY AR EHE?
(LAMMEMAAF B FERIRFR,.IT KW 110136;
LHENER KAXRFERENRS WEFL . T4 K& 130033;
LKDMEBR Y EAFR,  HME K 410124)

FEEE AT RR TSk T 5 0 O, SE PR 2R R R, T — ol T X Ao B 55 RUBE TR A8 R AIE A8 48 (STET) AR 45 & #) 141
PRI . %5 A PR RE ik A U5 — £l AR O 28 e R s 23 1) 4 DE B 1 4 5 AR DC I PR 1) g ARL DX 38, A STET
SRR HE A D R AR R T TS T B PR GURR A 5 O 2 DR R HE . AR 8 2 X R HEAT T L AR A L 0 1R R A
ARSI B I B B T A Bh e . SCUR AR AR BRI D T AR SE SIFT Sk MR TE & st 1T BRI JL AT 2k
B KRR T B AT AR B B e T PR DG I 1Y A FE DRAIE 90 26 LA Y DT BE AR R A R A b S B BB 8 SIFT 551 Uk
DT 5096 o Y SE I T A LR S A T AR A R 6 1R R Y TR PR

% # W RAFRTHEEBRGSIFD ; Kok AGm i, ARsEm— it

FESES TP391. 4 X RIRAD A doi: 10. 3788/0PE. 20162405. 1197

Image mosaic algorithm based on area blocking and SIFT
LI Yu-feng',LI Guang-ze*” ,GU Shao-hu®, LONG Ke-hui’

(1. School of Electronics and Information Engineering,
Shenyang Aerospace University, Shenyang 110136, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
3. Changsha Aeronautical Vocational and Technical College, Changsha,410124)

% Corresponding author, E-mail:lgzandrexw@tom. com

Abstract; For a large amount of calculation and poor real-time performance of image matching
algorithms, this paper proposes a novel image mosaic algorithm based on area blocking and Scale
Invariable Feature Transformation ( SIFT). This algorithm uses a normalized cross-correlation
coefficient from the image energy to search the similar region between the reference image and the
image to be matched, and then it takes the SIFT algorithm to extract image feature points in a
overlapped region to implement the rapid and accurate image registration. Finally, it performs the
image geometry adjustment and image fusion to get a seamless image. The experimental results show

that the algorithm reduces the large number of useless search of the traditional SIFT algorithm,
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ovecomes the image geometric distortion, lowers algorithm complexity, and improves the speed of

image matching. With ensuring the accuracy of image matching over 90% , its computation time has

decreased by nearly 50% than that of the traditional SIFT algorithm. In conclusion, the algorithm

implements accurately and rapidly seamless mosaicking for the images with deformation and scale

transform.

Key words: Scale Invariable Feature Transformation(SIFT); area blocking; image matching; image

mosaic; normalized cross correlation

1 3 7

PR B 3 02 4 A0 B A 8 DB VR R AT 1
THE VRl DT A5 21— i DR A B L R B R R
1§ R PR B 20 B 43 g MR T ik 31 JE1MR
D A R il 20 3k B2 R IR DR T S B 2 G
MR PG ) F 2 6 B DG TC A9 RS ko 1 e
PREENDN 5 A, VC RS B2 v L 3 PR Y DT T B 7
TE L1413 8% U 55 AR 2 U AR B AT+ 0
B,

SR PR G BC 0 32 A TR A G A
BT RAAE R PR B T R AR e B L N
TR AN TG o T B T Jm A A2 R R A B 1 0 22 Al
PR 7 i LA 8 - 1Y) 3 I e T 328 T A AT 5 AR
FU R G R 1 BF 5T A P R R A AR R Y T
MORAVEC $ ¥, Harris 3 ¥, SURF 5 %
SaEt

2004 4F N K 2 David G. Lowe B453F
WX # B T SIFT (Scale Invariable Feature
Transform) 5%, 2 5 3k X B0 % L 46 o0 0
FRUBE AR 460 255 HAT AR 5 00 68 4 P & 8 20 R 2 TR
AIE A5 D B ) F 5 R R B R R Y
B AR S % L M LA A2 TR S B v S I Y
FRY AR — A, [ AR E T — RS
A, I Mikolajezyk ) # B — Fh i
SIFT % ¥ GLOH ( Gradient Location and
Orientation Histogram) , [& N 2% & fa] w1 & 4 1
(¥ F-SIFT 5035 4 . 6 A9 R U, R HE 4 Bl gt 41 4
H7E SIFT Sk vk e Jrim 0 SIFT ikt &
e PEATESRAR v ik LAAR G b 1 FH T AR S PR

ARSCHE T —Fh 3L T XS4 B 5 SIFT ¢ A4iE
(0 R DF HE 53005, B A% A L DR A M S A

A R AR e PR 10 e 48 B 4. B8] DUTE
DRIE P21 450 DE T2 1 A 25 09 i 2 D/ D T A5 ) TL AT
R P R B DCBC R BE

2 BB SHRER

PG 0 4 114 25 A e A0 A PR AR AR I oL 2
PR B | Pl S5 201, BRI AR A 1,

L PG

P14 ik 3

GRS

P14 4y Pl 1% 43 B

SIFTSTIAFL IR e 2 AL RS

!
| Migws |

¥
/ H b P12 /
BT PR e g R

Fig. 1 Flowchart of image mosaic
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Tab.1 Statistics of image matching by area blocking
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Tab.2 Comparison of time-consuming for different methods

o (ST g%[szﬁﬁ;m;%;&
\ e

S R
A 2.977 9 0. 308 0.854 6 1.162 6
B 2.473 0 0.508 0.985 9 1.493 9
C 3.368 6 0. 506 1.056 2 1.562 2
D 2.394 2 0. 316 0.978 4 1.294 4
E 3.795 4 0.277 1.002 3 1.279 3
W 3.001 8 0. 383 0.975 5 1.358 5




5 5 ]

2R A BRI e 5 RUBE AN AR AR AIE A2 8 1) R PR 5 0k 1203

W2 2 A LU WA AR SO g R T X
WAy Yeny SIFT Bk 846 48 SIFT 5 19 1H 5 i
2 T 54. 74 %, KR T SIFT ks 5
5.5 EGgBEER

Shy U6 VI B9 B 3 P R A L AR SO £ 4
AT XS R AT T 9256, 4 10 i B
T2 T 2 AN [ i AR AR A S B A

() WS 1
(a) Aerial photograph 1

(b 4 B4 2
(b) Aerial photograph 2
8 2 WML

Fig. 8 Two frames of aerial photographs

(a) FHEAMLAAREE 1
(a) The first picture shot by hand-held camera

TR

(b FHe AP HREE 2
(b) The second picture shot by hand-held camera
B9 FRAHMINTEE

Fig.9 Pictures shot by hand-held cameras
I AR SO % DL b 2 P 0 AT B 2 B
BRI 2R 3 E 1011 BoR

10 i EHR iY F 3 BTR
Fig. 10 Mosaic image of aerial photographs

BT FReAALEY BF 2 1R R

Fig. 11 Mosaic image of pictures shot by hand-held cameras

P B 12 2 >4 i 55 HIL A 5 45Tk 114 AF 5 A
SR TR SRR P AR A T R M A R T 4
EATIZ BN o AR SCE A R D Sk B
R S I 22 1 v i ) P R R ) UE — AR AR &R



1204

ples

T TR

5 24 &

PR A 2R A e DI, sk O TR S STET
SR o8 AR T JH DB 1 %, DAl T 18 RO
Bedl TRLE R0 . SCR A AR W] A SR 1Y

SE Lk

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

SU M S, WANG L, CHENG K Y. Analysis on
multiresolution mosaic images[J]. IEEE Transac-
tions on Image Processing, 2004, 13(7):952-959.
AT S 3 B R ) F AR T X sy By SIFT &
BICHCHE AR I 5T, b £42,2013,40(8)
52-58.

DUJY,HU Y M, LIU Y CH. Research and imple-
mentation of matching technique of image based on
SIFT algorithm of area blocking [J]. Opto-Electronic
Engineering, 2013,40(8) :52-58. (in Chinese)

X & S, X)L . RSN AR AR AR ) 22
I AR R DL IELT . R 5 % 42,2013,
21(8):2146-2153.

LIU ZH W, LIU D SH, LIU P. SIFT feature
matching algorithm of multi-source remote image
[J1. Opt. Precision Eng., 2013, 21 (8): 2146-
2153. (in Chinese)

JER A, A, B E L F . — MR T Harris |7
R PE R IERC S T KRR KR F F R EHF
M ,2012,37(4) :406-409.

TANG Y H, TAO H M, LU H ZH, et al.. A fast
image matching algorithm based on Harris operator
[J]. Geometrics and Information Science of Wuhan U-
niversity, 2012,37(4) :406-409. (in Chinese)

¥ WL EAAKEAM. SR SIFT FRAE 42 U T
BB [0 k% 4 % T 42, 2011, 19 (6):
1391-1397.

ZENG L, WANG Y Q, TAN ] B. Improved algo-
rithm for SIFT feature extraction and matching[ ] ].
Opt. Precision Eng., 2011,19(6):1391-1397. (in
Chinese)

LOWE D G. Distinctive image features from scale-
invariant keypoints [ J]. International Journal of
Computer Vision ( S0920-5691), 2004, 60 (2):
91-100.

. 454 Harris 5 SIFT 8 1 B4 D 3 e o
k)], B R F,2015,8(4) :574-581.

XU J J. Fast image registration method based on
Harris and SIFT algorithm [J]. Chinese Optics,
2015,8(4) :574-581. (in Chinese)

E WA S B gk 2r, BRI A8 PR R R ST Sk

FLF XA 0 B i SIFT UG Bic 8 56 78 - 31F 90 % LA E
{4 DG BC 7 B 500 LRl b, 355 I ) AR AL 4E SIFT
B E T 50 % IRE T R R A Rt

(9]

[10]

[11]

(12]

[13]

[14]

[15]

mFEME L], P E R, 2015,8(2):211-218.
WANG X H, HUANG W, OUYANG ] H. Real-
time image registration of the multi-detectors mosaic
imaging system[ J]. Chinese Optics, 2015,8(2);
211-218. (in Chinese)
B AR A, R SIFT /YR il & B R IT
B ARLT]. 2xshig sk T4, 2011,40(8) :1499-1593.
DIN, LIGJ, WEI Y J. Image matching technology
based on SIFT for terminal-guiding system [J]. In-
frared and Laser Engineering, 2011,40(8):1499-
1593. (in Chinese)
MIKOLAJCZYK K,SCHMID C. A performance e-
valuation of local descriptors[J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelli-
gence,2005,27(10) :1615-1630.
LIU R, ZHANG ] SH. Application of the extrac-
tion of the image feature points by improved SIFT
algorithm[ C]. IEEE International Conference on
Communications, Budapest, Hungary, June 9-
June 13,2013:946-949.
FERE, TR, A LR T X AL E R AR
SIFT MR E R R ] Wl X & 53k, T8
#208,2013,45(6) :105-109.
LI J M, WANG J G, ZHOU W T. Efficient matc-
hing algorithm of SIFT based on relative position
invariance [ J]. Journal of Sichuan University
(Engineering Science Edition), 2013,45(6):105-
109. (in Chinese)
158, I, % 3. @ SE VR F-SIFT B Bk 57 1%
(1. 4rsh 5 0k T42,2013,42(S2) 1 440-444.
HE B, TAO D, PENG B. High real-time F-SIFT
image mosaic algorithm [J]. Infrared and Laser
Engineering, 2013,42(S2) :440-444. (in Chinese)
TR 1 7 I B O N (T U T B S I
HE AR & &5 2+, 2014, 29 (2):
266-274.
WANG C J,SUN T,CHEN ]. Speeding up local
invariant feature matching using parallel technolo-
gyl J]. Chinese Journal of Liquid Crystals and
Displays,2014,29(2) :266-274. (in Chinese)
X, H AR ARM,FORARAL SIFT 83k S0
P R ICRCLT ], 4o sk 55 3k T 42,2008, 37 (1)
181-184.



5 5 ]

2R A BRI e 5 RUBE AN AR AR AIE A2 8 1) R PR 5 0k

1205

[16]

[17]

(18]

LIU L, PENG F Y, ZHAO K, et al.. Simplified
SIFT algorithm for fast image matching [J]. In-
frared and Laser Engineering, 2008,37(1):181-
184. (in Chinese)

Ea,ERFLT B, F T SIFT Hkm KA
VERE kL)) F AR K F F R T M. 2013,430%
F]):279-282.

WANG S, WANG J P, WAN G T, et al.. Image
matching method based on SIFT algorithm [J]. Jour-
nal of Jilin University ( Engineering and Technology
Edition) s 2013,43(Supp. ) :279-282. (in Chinese)
PRI E. — R T X BT AT 0 BG4 50k
(1] AL B ALA F 4R, 2006,27(6) :749-755.

YAN D Q, SUN X.
based on area matching[ J]. Chinese Jouranal of
Scientific Instrument, 2006, 27 (6).:749-755. (in
Chinese)

$hok, ZARE BT — R H — AL BN DG

Image mosaics algorithm

EERN

ZEEUE 1969 —), F, 3 Mol B, 1l
b B R AR, EE R T
Wiz T HR B G 5 L AR
%% . E-mail:li_yufeng@126. com

[19]

[20]

B UL BB 58 [0 0. % T % 4Rk, 2010, 31 (2):
160-165.

HAN B, WANG Y M. Research of image matc-
hing based on a fast normalized cross correlation
algorithm [J]. Acta Armamentarii, 2010,31(2);
160-165. (in Chinese)

MR 2 . JUA B GOR AL B iy DE C P g Lk e [ .
AR A ,2010,30(1) :98-110.

CHEN W B. Comparison of matching capabilities in
similarity measurements [J]. Journal of Computer
Applications, 2010,30(1):98-110. (in Chinese)
FhAR AU SR B SR IR AR DG S Y =
PR A SHmCHELT ] R B R 7,2014,29(5);
761-767.

HAN D S, HE X, WEI ZH H., et al.. Automatic
registration of 3-D bullet marks by matching regional
features[J]. Chinese Journal of Liquid Crystals and
Displays, 2014,29(5) :761-767. (in Chinese)

FE[TFEQIT6—) B EH MK EN WAL
2 [ I A e o VN g ] B
Mlite A 203 il £ &2 W H -5 0000 B % ik
B A 5T . E-mail: Lgzandrew @

tom. com

(RRIERE REWW FEEH)



