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Abstract; The use of keypoints to find correspondences across multiple images is a key step in many image processing and computer vi-
sion applications. Due to the large numbers of keypoints in an image, the feature matching rapidly becomes a bottleneck. In this paper,a
novel method is presented to accelerate features matching by making comparisons only between the features of the same types. The first
one is based on splitting the SIFT features into two types,Maxima—SIFT and Minima-SIFT features. In the second one,the SIFT feature
combines the traditional corner-like features which use moment-derived corner patterns to extract keypoints and split s1ft features into dif-

ferent types use corner patterns. The presented experimental results show that the method has a big acceleration in the features matching

performance compared to the original one without lose a noticeable precision and robustness.

Key words; SIFT ;comer feature ; keypoints extraction ; accelerated features matching

0 3 5§

T RERE ) BR IT B2 1 2 1 H R LS
KSR, B BRI B A UR =4 HirERE
R, X LG A TR ER, BT RIBRE
4 UG g 35 5 2 SRR BB R B S B AR R kAT IR B
BIRFAE , S8 )5 0T BT SR BUK G B ST BRI R 3 AT
UChR, £ KB R IUE T A DoG ( Difference of
Gaussians) & 7!, Dom & 7 1 Harmis £ S8 M &
Fo TR AHATIHIEM B R IRF EER SIFT
(Scale Invariant Feature Transform)''! SURF ( Speed Up
Robust Features)'?!, GLOH ( Gradient Location and Ori-
entation Histogram) \*7 [ & PCA-SFIT V4%

A8 B A .2011-06-04 ; & [E H #§ :2011-09-17

EEWE: BR ARPHEEETH (60873247)

EBEN R H1986-) B KA, L, CCF &5, EEGRT
OB B R B LR BN 3 W, BB, BRSO
HHEHEE % JUR R R SRCEAERE .

PTAEE, B Lowe 18 H i R BE A HFAE B (Scale
Invariant Feature Transform ,SFIT) & —# & T DoG By%F
AER TR I B . SIFT Bvk BA AR . s LA R 5%
A, BB IE— RS EHRD, F
B, XTFHMER R A BRI, FRTREMIT
fid, ATMEEXBSBENEMBENITEERE®
BEZ PRI A, LR TE 128 4E SIFT S AE# R A7 I I
BO B, XA T SIFT MR IR —BR S B T SR
— R, R SIFT BB Lot o, BRT & R E R %
#EFEBE P X SIFT #5 R A4k b, 10 Ke R
PCA-SIFT Mikolajezyk 2 H} 9 GLOH LA K X1 ) %5 42 4
fy SSIFT*) B3k, X S 45 B4R L 4RI SIFT B KK
)RR R T R SIFT [ 8 A4 B LA 4k SIFT 6
RAFR X SIFT FRAE VT Fe 3 B 3847 Uik SIFT ¢4k 1T Ag
BILMEGE . AT RES RS HEMKFEEAR
HIEET DoM ZS [ SIFT Mt Bak'®’, LUK SIFT 4
ASRTEEHGRERHE" . EXEEEAERERE
BRI &1 BB E e EEARBEN TR,



E1H

M 5% 458 f SRR S SIFT SR A9 in s B {5 DL T <99 .

R R T, RTINS I E S T 455 R
AFEE, R TSR SR ERERIIEM(R-
Tree! !, Kd-tree'''!, RSVH '2145) | DL & 4 4F B4R
FRRIETR R B B AR

R —MF LS SIFT $R1E 55 5/ S5
TEARAR IR S I AT A LR T s . X E e
B ) R A P LAAR S (X 3 4 PR 45 R e UG ik R R 4R B
H SR AARRLE , B X AT I s D et e . B R4S
FA RFFIE R I SIFT 454E 51, HIBR AR & f RUAFIER K
SR, SR G T X B ARRAE A5 4 A RUBLB AT 20 288 HORAR
& DoG B 4% s 4RAE 13 23 R AR KB AR /IME
B B X R RHE S AT R 2R H T A . X AT
DATEDCECH:RBE YR W B R IR M 0 T , B IR B AH1E
I UG e 3 B o

1 SIFT &%

SIFT B D. G. Lowe 1999 4£4R 1} ,2004 4E 523
B, R — R 7E ROBE 25 18] P 4R B B R R SR AR AE
SIFT $HE7EA S 2 TR BN, B BB —FREE
BRI . SIFT AR EZ@ L LUT =AM

(1) FFAE s BRI T SE L

BHREMERHZERKEE M (DG) , RFEEIER
B8 23 (8] P48 R AR B AR B R AL AR 8 1, AR R ME
FARAME . X3S R A U = 4 — R RS
B sE R R AL E AR, [ B 2 BRGNS EG BE B S B
RAATE B G0 DL (B DoG 3747 A B Y
PIGORRY ) , A5 VT RS E 1 SR R TR A BB

(2) #i5E REEREITT9

AT EBER LB AL, T ZARGEA W
BRI RFAE SR BRI RS R AF— A Jr T e, FIEIR
BRI R RIRGEMRRRE T |, ELRITH
o, BATTTE LA SRR R P O Y SR O RAE T E
RS SRE RO . BEETENEER
-180 ~180 &, Kb, 10 FE— 4k, 3L 36 ME, H
77 B MR T 3 S B A B3R FE Y 07 11
BIE i R AL T Tl

(3) A BAFAE S AiA T o

FEMG, BRI KB TR ST . A KA
J B X AR 4 B 16 7 Bk RS TR /R B3R 8
AN 1 8 BE 77 1) BT IR B B 7 1 G R
B, TR F o XA — B BT LU= AR 128 4
B, BB A TE AL 128 4E R0 SIFT $R{EM &, Ry SIFT
FHER B E 2R T REZ JeskSILMER N R
BRI , AR SRR AR [ B B0 4 B0 — 4k, 0 mT DA —
BEREOCREHEEN . FiL, 51 SFT #iR7&H
WAER LR P(x,y) JiT 6, JTAERE o #1128

W REF B V., FE I SIFT 4 # AR 77 LA B /R .
Fpo_ o,V o

2 FARSEER

HT A B BLEF B JLAR R 6 B AR A5 i, 3 SU-
SAN'U Byt Fa & , 48 USAN KRR, X+ F %
G AN TE I f B A R 4 B, B L FR.
HApEBESHE (D) (c) (d) =F0, HEBHE
FHERR,

w ¢

(a) A LRSS (b)#v &R A5
v ,
/ 5
NEVAN
(VBLERAE (BN TR
A1 HAE &4 R4 A RAHE AL
AR FFIEAR B Ry ST
(1) LIFRHIE SR O — A PER R R E, K
B JE b R — 1R R N e 4 5 B TR A
KB B R, 10 5% B b K B K B AR e AL R
Bl R A KE—REAREEE, Z A A EATR;
TSR & A T R B R YR DA kA, W S A BE AT RE AT
PSR IE S OB R I SRR R, S8 Y]
TB BT Bt 4t B AL T K E AR Ak AR o, A R — A — R B
W, iZ— R RS G R I e R R
B— - SHGETHER, WK B B 08 B K AL &9
TR EBARARL A, BRAEL BB R B K B B AR vk K
(2)REREHM RE, K212 3 F4,B3¥ER
R, R, .R,, +H LA R, R, .R, H¥BIERF RGN
B & 4 K FEBK S 1Y 8 R, (P, , P, ,Pps) , Ry(Py Py,
P,), Ry(Py Py, ,Py) M0 i SRHE B LR S
7k1{27fr'5] 9By a(al s Oy ,(13) vB(Bl Bs ’ﬂa) ,0(0,,
6,,60,) 0 TR, =B, ~0, AHEBWMARE/NTS EN
INHBEEASE, W FHZR NN ER R LA
MR —h ., EA HAUE WAL, NEA A
FER—fA(LE2(a)) ; INRAE B LXHER L, WA K
XE—TTERADE2(b)),
CIXFEANMA HTFRUBEBAWNZLELRYF
AR BT A FE D AR LA A, BT R b3 &










£ 102 - HEIBRES kB

B2 %

4 X B

SCH R 200 15 B HE ST 5 B 5OFT 100 18 B 5L E R
YERERNR . B IR HITRE (0 3.1 557
) FAE AT B 258 B 201 [ B 3 2 A AR 4 o £ A X
B~ R , BORE FT A 30 B o Bk UG 0 06 7 4R 1 A5
WE 4 FrRZEE a 4 235 4> SIFT 4#4E A, Hp—2
A A ARE, THX AU & f SRR R R B AE R
T FHREE;E b RIS AR 154 4
SFIT %1 & .

KR TRAE— B Y SIFT RRAE 5 UG Fo i 72
txt FEMMISE EA1Z 8 A SR U R ER SR
— By, X FAERM IS E ] Z 8 B Fp R R A
A—BH . WE S FiR, B A SRR AR
FHIE R HEAT A 28 UL L, 53 26 UG e 45 % 24 7 TR A A A
AFEE, ENEA L RRERICRTFEERME. N
A LAEAR Y] B R RICEC R RTIR T, B IR v 4,
PG Rl EE

xR BEY BRI SIFT #44E 5 JR 145 SIFT
FRAEAT IR XT e (4 6 B ) , ¥ f@ 4 SIFT UG Al
B B R T IR kG SFIT CERSEEE, 90 2 ~ 3 %, iR R
EXHESFHSFES, ﬁi%@ﬁﬁ%iﬁﬁ%ﬁmﬁ
B LA BARAE B YRS IE ST T BIRF 42, (1
R XHE ST A S BT R R BN R ad .

15 .

B« ESIFT —=— SIFT [

13
11

(Y. 59150

—_ W o . ©

50 60 90

70 . .80
B4 )
M6 #/&SIFT 5 SIFT ¢y Lhci i@l

5 4RI
SRR T — MBI & SIFT 4R4E 15 S M
FFAE A AR SR BRI UG AL B35 o 72 2 T4 AIE — BUHE R

SIFT Bk LR AR op, SO PSS T IR R ST IR A
RRBIMRERZER . SEIDR I S A SR AR
R PEREAT /P IS IC I , vk W LA 7E UG M 1 B e A
5B ARG B 17 50 7 28503 o R G P S B

BB

[1] Lowe D G. Distinctive image features from scale invariant key-
points[ J]. Int. Journal of Computer Vision,2004,60(2) :91~
110.

[2] Bay H,Tuytelaars T, Van Gool L. SURF; Speeded Up Robust
Features[ J]. Int. Journal of Computer Vision and Image Un-
derstanding 2008 ,110(3 ) :346-359.

[3] Mikolajczyk K, Schmid C. A performance evaluation of local
descriptors[ J]. IEEE transactions on pattern analysis and ma-
chine intelligence ,2005,27(10) :1615-1630.

[4] Ke Y,Sukthankar R. PCA-sift; A more distinctive representa-
tion for local image descriptors[ C]//Proc. CVPR. [s.1.]:
[s.n. ],2004.:506-513.

[5] BA%dk, BHER. ZHREYLZAET XE SIFT #iRFHH
PRCEL ). HHEHL3E4R ,2008,31(4) 110-121.

(6] X L, BHER,® 5% RAKKL SIFT B ELHRE
BRILEC[T]. 405 8OE T2 ,2008,37(1) :186-189.

[7] X0 &, 5E%, Fo BT B0 SIFT 1 R AU HE 5k

(3] dem s AR K22 4),2010,33(9) 1121 -1124.

(8] 3 M.k A EER. —Fh B4R HE SIFT FrAEILAD
By [J]. it E P58 ,2008,24(33) :226-228.

(9] #AOR, WH 4, EMIT. SIFT FEH A LBP M4 &1
BGIEE L], RV BRI 5 B 2 1), 2010,
22(2):286-292.

[10] Beis J S,Lowe D G. Shape Indexing Using Approximate Nea-
rest Neighbor Search in High Dimensional Spaces{ C]// Proc
Conf Computer Vision and Pattern Recognition. Puerto Rico:
IEEE Computer Society,1997: 1000~1006.

[11] Nene S A,Nayar S K. A Simple Algorithm for Nearest Neigh-
bor Search in High Dimensions[ J]. IEEE Trans on Pattern A-
nalysis and Machine Intelligence,1997,19(9) :989-1003.

[12] fTRM,E K4 5. EEREEICE bR Pl e o
HBERBL])]. mRE TR, 2010, 37(3):
534-540.

B o T e e S TS ST S S

(E#F 9T R)
RIS T]. HENL TR 51 ,2009,45(34) :192-
194.

[9] FRsoe, %EBEH, N F AEEFERTRIFIEREME
AL IE (1], FBLSEH ,2009,32(2) 1203 -212.

[10] UBeAl, X, AR, % R TRSETEERATBEL
B[], AL ,2005,16(5) :660-675.

[11] EHELN B, 5 AR RN ETERIFERRH
QEM 46k J]. THEHLEL A ,2008 ,28(8) :2040-2045.

[12] Meyer M,Schroder P, Alan H B. Discrete differential geometry
operators for triangulated 2 — manifolds [ C ]//Proceedings of
Visualization and Mathematics. Berlin, Germany: [ s. n. ],

2002 ;52~58.



