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Abstract; Image matching is the basis of image rectification and mosaic. Because of higher features similarity
and smaller overlapped area than ordinary images, the remote sensing images have higher requirements on
matching algorithm in both performance and iteration speed. The performances in three aspects: feature detec-
tion, feature description and feature matching, are analyzed between the SIFT algorithm and the SURF algo-
rithm in terms of speed and accuracy. The requirements of the degree of overlapping between remote sensing
images and the matching distance of the genvector is discussed as well. In view of the characteristic that SURF

algorithm is sensitive to the error in feature detection, oSURF algorithm is presented in this paper. Finally,
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the advantages and disadvantages of each algorithm are analyzed by using satellite remote sensing data of level

1A. The results show that iteration speed of SURF algorithm is three times faster than SIFT algorithm. Under

the same matching rate, the width of overlapped area on image required in SURF algorithm is 1. 25 times of

the dimension of genvector but 1. 5 times in SIFT, and the accuracy of oSURF algorithm is increased by 5% ~

10% compared with SURF algorithm in the same computation speed, which indicate that oSURF is more suit-

able for remote sensing image stitching.
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Tab.2 Feature description result of different algorithms
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Fig.3 Vector number change with the detection area
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Fig.6 Influence of non-overlapping domain

2.3.4 ARG BT ELIE B AT

M 7 AT LB B, SIFT 4435 fil SURF64 44
232K FH 4 5% I 25 DG IC o ff B o T RRCIR R B,
SURF128 539 Jo 138 1o A% 7% IE B8 AT DL fic . J
PR AR 5% 0 12 R ] s [A] 2 £, 4 SURF 5303 )
i 64 4ERGiNE) 128 4k AR S = S
B Xde, Tldel 3T dy >0,dy <O BFPEAL,
Sdy, X Idy A3, B FHOINAME B A 54 5k
J5 e 8., PR FH AR 5% R B AR Tk DR L

SUFT128Mk 5
SUFT1284x %]
SUFT645k 5
SUFT644 5%
SIFTRK 34
SIFTA 5%

1 1 1

0 02 04 06 08 1.0
P DXUE A3/ %

K7 RS S BRBAS [R)) TR 5 ) AR A 7 O

Fig.7  Matching ratio change with the calculated dis-

tance

£ LBk , DA DT [ i 5] 40 DE e HE B 2 749 77 1
ik, SURF128 Sk AV eV RE A oF o ] I
SURF128 57332 A{F 5 B X Sl Wi AH X /) (H

AR DT P S BER AR 2N S
3 oSURF K%

AT B 1 g0 R, AR T SIFT B9 A
SURF64 551, SURF128 531k L5 5 M RE e i, (HAE
REAE A A UG FC o 7% op, SURF 53032555 2 AR 6 )
S G UL S 1R P & 1o M A M=K P
M DT FC HE AR B bR R 25 N Ik, AR T AR
SURF128 ik JE il b, XHRFAE T 1o i b Bk, 42
i —#h oSURF 5%

3.1 HixkWsRE

TELLSER 500 H G, 6 (s R % X B R
JBE) AR R8I N, FHRST O 4s 1Y haar /NE9E
e X AR T A m5K vy J7 ) /MBI,
FERLYGER R FR O i B AT e AL, IR JE
BB A T4 60 BERIE , BB (] 1S
A BIE TR &y J7 18] haar Wi I,
FHAL IR R A

% 8 Haar /N IE I #5

Fig.8 Haar wavelet filters

K9 miEHEN

Fig.9  Sector window

B A R T 1 000 10 2R 5 BEOR/NHE Y, i



434

FUKIE , 55 « w0 B i SR A 5 SIFT Al SURF 553% DU BCIEREWTE 337

KA 110 B R A o5 325 . RIS, 2447
FET— R K/ N I e KR 119 80% B, NS
XA T R I R s 5l B 7 1), AE4f R
BIRAE S o EAREE By 10 & S BURFE I 4 H
B AR ZZANREAE T 1) AT AR AN B TR AE 1
Y |2 B4 DG P B 2R [ )
3.2 HiRHgEN

XF oSURF Skt 1l , SR FH 546 2 AT
V1 S B AN 5, DO SR T

Py

P’; IS B
N

|

K10 oSURF Hyk DL BesgO R 4]
Fig. 10 Matching result of oSURF algorithm

&4 oSURF EiEFFEMLALLE RILE
Tab.4 Matching result of oSURF algorithm

RS ZR 1A ) B

ZH 2 AR 1]

UMY HER L S ]

oSURF 814 963

289 0.965 4 12.926

3.2.1 oSURF Hiki% E 5#7

2,383 FI5k 4 XTLLAT A1, BT oSURF
SRR NGO T R B 5, Re AR R ) A XS
SURF128 ¥4/ 1 1 %, {H S+ S i [ A 3G 1
0.345 s, % iR, oSURF {3 8 T SURF &
Pt PR A
3.2.2  oSURF i I Be.f 4 B o 4

A5 %t oSURF & 3 & SIFT. SURF64 .
SURF128 % vk k47 U B i i 15 FL A, 5256 15
10 4 A &4 MR, AEESBEAE 15% ~85% 2
() , K0 2 32 A 200 MR ER . B 11 ARk
DCFC R L4 2R

=
1) /
& /
= /I ‘
N \
= —— SIFT v NS
-4- SURF64 v N
..... SURF128 N \ /
0.7F _.. oSURF Y Y
1 2 3 4 5 6 7 8 9 10
ATl E 4

Bl ARGk IE RS

Fig. 11  Matching result of different algorithms

At 2.3 T SLER S AT Al i, SURF Bk AR
Ft SIFT Bykit A 4R T T 3 % (HfiE T —&

MIVCRCHERSBE o |l 11 AT, A8 10 24540 KR
VERCSC R H, oSURF B A X F SURF128 533 T
BCHERAFEERTE T 5% ~ 10% , Fl SIFT 553k DT g o
TEE A Y, A PR R #h T SURF 550376 R FHAE IR 1 I8
AR ke R Aff B A R o

i af  BE I U o A RE 43 AT AT, A X
SURF B3k, oSURF B 35 7 {4 11F D e 3 25 1Y) i $2
T AV FCHERA B4 5 5% ~10%

4 % #®

AR S X R MR, B A, IVRRIE RS
AR FIVCEL = A5 T, % SIFT 5335 1 SURF 5.3k
T T B FNUC FC vl B2 7 T A T T EeAse s R, 4y
BT 830 0] 3 J PB4 B 5 B L VG G B3 B 1 2
K ), i it SURF128 Bk R Jy ] i) i i
21 T oSURF &3, I 5 SIFT .SURF64 SURF128
FREAT T VCHC HE R B LA, SEIR S5 SRR A
X SIFT 3.3k, SURF Bkt 3 s B o SIFT 11 3
i, 52 AR H B X B2 W T/, S PR IE 50% LA L [7]
2 RS SIFT S 20K B B & XU I T -
TR ] 5 PSR /N 1.5 4%, SURF B 2E3K
1,25 % s AH X T SURF B3k, 7 ORHiF UG e 14 B
HI$& T, oSURF BIEUERG BE4R 5 T 5% ~10% .
I, oSURF B33 T35 45 3 R IR DF 4



338 HEDEE $10 %
Sk
[1] LOWE D G. Object recognition from local scale-invariant features[ C]. International Conference on Computer Vision,
Kerkyra, Greece : ICCV,1999 :1150-1157 .
[2] LOWE D G. Distinctive image features from scale-invariant keypoints[ J]. International J. Compute Vision,2004,60
(60) :91-110.
[3] BAY H,TUYTELAARS T, GOOL L. SURF:speeded up robust features[ J]. Computer Vision & Image Understanding,
2006,110(3) .:404-417.
[4] BAY H,ESS A, TUYTELAARS T,et al.. Speeded-Up Robust Features (SURF) [ J]. Computer Vision & Image Under-
standing ,2008 ,110(3) :346-359.
[5] LUO J,GWUN O. A Comparison of SIFT, PCA-SIFT and SURF[J]. J. Business Education,2009,3(4) :143-152.
[6] &RAZ,MAEF, XN =M. 4L SIFT SURF .BRISK ,ORB .FREAK & 3:[J]. b m| 24,2014, (4) :23-26.
SUO CH B,YANG D Q,LIU Y P. Comparison of SIFT, SURF, BRISK, ORB and FREAK algorithms in various aspects
[J]. Beijing Surveying and Mapping,2014,(4) :23-26. (in Chinese)
(7] &tppe, &ik®] 48 24 ST FAST M1 SURF RGBS AL ]. #+ HAuo42,2015,41(10) :232-235.
AN W SH,YU R M,WU Y L. Image registration algorithm based on FAST and SURF [J]. Computer Engineering 2015,
41(10) :232-235. (in Chinese)
[8]  EA74e, 30k, Bra gt e, RGP R R G EERRCHELT ). + B 5 ,2015,8(2) :211-219.
WANG X H,HUANG W,0UYANG J H. Real-time image registration of the multi-detectors mosaic imaging system/[ ] ].
Chinese Optics ,2015,8(2) :211-219. (in Chinese)
(9] #4454 Harris 15 SIFT ST ER PEECHESRVL T ] F B L5 ,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)
[10] k=, gpadeut. JET ik ORB SE LI R IAE A ShcEJr [ 1], B 255 R 3 2% ,2013,25(3) :20-24.
ZAHNG Y SH,ZOU ZH R. Automatic registration method for remote sensing images based on improved ORB algorithm
[J]. Remote Sensing for Land and Resources,2013,25(3) ;20-24. (in Chinese)
[11]  FA4&, 3040k, G &, 5. —FhY & SURF AT MO AR R R vE P g i [T ] w24 52 41,2013 ,42(3) :383-
388.
LUO N,SUN Q S,GENG L L ,et al. . An extended SURF descriptor and its application in remote sensing images registra-
tion[ J]. Acta Geodaetica et Cartographica Sinica,2013,42(3) ;383-388. (in Chinese)
[12]  BAA), Bk, —Fhelctk i SURF SRR R BGE R ITRCh AR [T ] KK 5 4k (5 AR # ML, 2013,38(7) < 770-
773.
YAN L,CHEN L. A modified SURF descriptor and its application in remote sensing images matching[ J]. Geomatics and
Information Science of Wuhan University ,2013,38(7) :770-773. (in Chinese)
[13]  Hwrwy, MR LT SURF REESRINY B IR A ShBLHELT ] o+ S & %8 2 R ,2014,23(3) :16-24.
GE P P,CHEN Q. Remote sensing image automatic registration based on SURF feature extraction[ J|. Computer Systems
& Applications ,2014 ,23(3) :16-24. (in Chinese)
[14] LINDEBERG T. Scale-space theory:a basic tool for analyzing structures at different scales[ J]. J. Applied Statistics,
1994 ,21(1) :225-270.
[15] VIOLA P,JONES M. Rapid object detection using a hoosted cascade of simple features[ C]. Proceedings of the 2001
IEEE Computer Society Conference on Computer Vision and Pattern Recognition, Kauai,HI, USA,2001.511-518
[16] Rk, § o, Aeth. AR R QB3 3 i sk 45 R AL AR P O PR BE A [T ). R 58 4% % £42,2013,21(9) :2395-
2404.
ZHAI Y,ZENG L,XIONG W. Performance analysis of SURF descriptor with different local region partitions[ J]. Opt.
Precision Eng. ,2013,21(9) :2395-2404. (in Chinese)
(17 b, 242, LA /IR ALRMELRLT]. B 8 £ B $4%,2011,16(2) :141-151.

SUN H,WANG CH,WANG R SH. A review of local invariant features[ J]. J. Image and Graphics,2011,16(2) ;141-



553 4] FrUKIE 5 o PERGE RS SIFT A1 SURF 8.3 DT e PE REA 5% 339

[18]

[19]

[20]

151. (in Chinese)

Rk AR, B E . R AT R AL AR 0 AE 2 A8 5t T SE B HAR R [T ], b5 % 42,
2015,23(8) :2349-2356.
NIE H T,LONG K H,MA J,et al.. Fast object recognition under multiple varying background using improved SIFT
method[ J]. Opt. Precision Eng. ,2015,23(8) :2349-2356. (in Chinese)
MIKOLAJCZYK K,SCHMID C. A performance evaluation of local descriptors[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence ,2005,27(10) :1615-1630.
FISCHLER M,BOLLES R. Random Sample Consensus:A Paradigm for Model Fitting with Applications to Image Analysis
and Automated Cartography[ M ]. Burlington; Morgan Kaufmann Publishers Inc. ,1987.

EE T :

FEUKiE (1991—) , %, i T F I A, Tl
WA, FENF B ER P
! -  [EMFZE, E-mail; doudouqhj @ 126.

X< [ (1968—) , 55, 3 MR iy A, it
SR AR T W SR 1S -
IF 12 J 5 P15 b 21 7 TR BE 5. E

com mail; liujg@ ciomp. ac. cn

(FE BEIE)(HM)

o WEDGFITH#H Z —FRHTBE 128 H BRI v [ P 58 d S A D' 1 1)
® AT T4 N I R G A 5% ) DTBR I 75 AE 27 5 B bk i1
® Benjamin J Eggleton, John Love & [E 3% 44 2% & R AR T E Prdm 22

Olesy R TR E2 HA BN DG (D A4 5 B0t GERDEy DB EoR

Lot Jeme TE Kvesd OCHERE SR BOCER KB s AN EAR SR (98K E5: AE L

) 5

fr BBk (PR RAL B AL S 30 TR ) 45

* SCE TG ELZLWHT

s PP Y RSB R TR 4 2
* P EDRS AR

* HSUZ DT

* [P A HY 2 AR

* *IW/E:IFTE’HWJ‘%?*%H%J

TN E R
FIPEAAN  H E R B R A B M-S ) B 5% r

SHENEE I E =
HihE KA T AR P K i 3888 5 4 : 130033
HL 3 :0431-86176855 4 3:0431-84613409
FL MR : exjmgc@ sina. com P41k - http : //www. eope. net

SEMr:100. 00 T/t



