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Multispectral Image Matching Algorithm Based on Improved SIFT
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Abstract In order to solve the problem that the speed and accuracy need to be taken into account simultaneously when
conducting multispectral image matching, this paper improved the SIFT algorithm from the following several aspects.
Aiming at the problems such as the slow matching speed and low matching rate caused by high dimension of feature de-
scriptors, this paper improved the structure of feature descriptors to reduce the dimensions of descriptors. In the aspect
of SIFT feature matching, firstly,the feature point is determined as the maximum point or minimum point according to
the trace of Hessian matrix, which can narrow subsequent search range for the feature vector matching. Then., the partial
matching point pairs are eliminated based on the position information of feature points. The experimental results show

that the improved algorithm not only preserves the invariance advantages of the traditional algorithm,such as rotation

and brightness.but also can effectively reduce the running time.and improve the matching rate on a certain extent.

Keywords Multispectral image,SIFT,Feature descriptor,Feature vector matching
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Fig. 1 Neighbourhoods division of feature point
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Fig. 2 Experimental results comparison of four algorithms when

image is blurring
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Table 1 Performance comparison of four algorithms when image
is blurring
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Fig. 3 Experimental results comparison of four algorithms

with rotation change
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Table 2 Performance comparison of four algorithms with

rotation change
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Fig.4 Experimental results comparison of four algorithms with

brightness change
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Table 3 Performance comparison of four algorithms with
brightness changes
H ik ER AN BEEREAM BEEAXN EREF/% KHEH/s
SIFT 4 % 90 17 — 81.1 7.07877
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T MG ASOR 8 % 28 1k L) B2 B AR AR I 18 LR, AR 343 i)
SR SIFT 83k ek 13109 895 .GLOH 57 U8 ik % Bl %
HEAT AL 3R, IF %45 AR R R HEAT T ST, SR g R T
DL, SIFT 5303 af DLV e 31 45 22 1) DG Bt s %o, {5 2 0 AR St
VL B D T 500 8 378 22 T HoAth, 3 Fh 1, B B AR B
VETC R AE A A AL TL th AR, A& Wik, By SIFT L1 31
IERAY DL B A5 X A B AE 4 R B R E WL N, D
SIFT & 45 5 i 1F B VS Ic 55 %k 5% . 51T T 59 4b 3 Fhe ik



284 B N N = R

2019 4F

B VEC TS 00 . M SE 46 25 SR vh T LU 31, 5 HoAb 3 R 5T 1k 4
o, GLOH B3k B 2 72 20 0A 8 A9 T UG Fid s o, HLB A9 B A
i B K L (H L DU R R 30 b STRT 4336 A0 SCEk [ 13 ] AP 42 21 i 53
P R Y B R A e AR A i SRR i VT L B AE A
Pk R B . SCHRCT 300 553k B AT B/ 1 T DG T A %F
FERJE 932 47 B 8], DL 56 AH L+ SIFT Bk g v, A
RIS 5 L, A SCE AL & AN J7 T 19 P 7R LT 48 52 dx
U By L B B /0 (4 U DT BE A5 R DE R R LR ik B & A T
SIFT %3k, HUCH R4E 3 7 12% DL b, 35 3 0938 47 1 ) &
S o A B R0 B AR IS R SIFT 83619 75 %0, M K M 42
BT RR B ITROR.

HERWE  ASCEXT SIFT Fikab #2050 13k K G0 57 5 2
J3£ i AN R B 0 e A E 4 3 6 s D BB AE ) R DG T A
Jy X SIFT S5k 47 T Ak, 7ERRAE A T M & i, %
) T T AR AT A 0 5 3RS RR AT A1) 5 A AR L 7E RIE 4R AT
SRR R AR B AT 4R TR, A TR0 TR 04 O AR 43 X de
SIFT (A A TR 43 X 308 P9 18 43 0 ) - DX 3 g A 800 A [
R 2 A%, DT A5 PN I3 7= A 00 48 34 7 1) 208 B500E 8 3 T 1 R
YRR A TR L TS 4308 T AR A R A X R AE B 3
TR B 5 R A5 AR 6 R A A A R AR T VA L TR A
KB T X RFAE R IR B B R AR A T H RO Y 128
HERESA 96 4t B TSR ROR . FERHE 7] & DTS T
FetR 4 Hessian A P 9 320 1) 1F 57000 2 R AE 2 A R 08 2
e /IME KL A JR S FRAE R DG T 45 /N8 F A L BRI T SR
T % BE L SR 5 ARG UG B % A 007 8 15 B % UG B S kAT 0
BE LB T UL S R R SCI g R R AR SO e vk
AL A T SIFT 53032 X8 e i R o B 45 B R 28 PR A 44, il B
RE NS 2040 08 vk A B AT e I L 32 i Bk M 0% R — e AR
BE L3R TS T R

£ % X M

[1] LOWE D G. Object recognition from local scale-invariant fea-
tures[ C]// Proceedings of the Seventh IEEE International Con-
ference on Computer Vision. 1999.:1150-1157.

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

[3] SUZUKI T,AMANO Y,HASHIZUME T. Vision based locali-
zation of a small UAV for generating a large mosaic image [C] //
IEEE Sice Annual Conference. 2010:2960-2964.

[4] KE S,WANG B L,HUANG X Y. An improved SIFT algorithm
and its application in medical image registration [J]. Journal of
Xiamen University: Nature Science, 2010, 49 (3):354-358. (in
Chinese)

WIS, EVESE BEME B, —Ph il ik () SIFT 559k J HAE BR 2 B 1R
FCrEr BN LT ], BT R 2= 2 4. B AR B2, 2010, 49 (3):
354-358.

[5] XIONG Y.MA H M. Extraction and Application of 3D Object
SIFT Feature [J]. Journal of Image and Graphics,2010,15 (5)
814-819. (in Chinese)

RESE, T B 3 e SIFT Rk Y B2 35 BE HILT . v el Pl 4
& 4% . 2010, 15(5) : 814-819.

[6] KOUNALAKIS T, TRIANTAFYLLIDIS G A. 3D scene’s ob-
ject detection and recognition using depth layers and SIFT-based
machine learning [J]. 3d Research,2011,2(3):1-11.

[7] BAI J.MA Y.LI J.et al. Novel averaging window filter for
SIFT in infrared face recognition [JJ. Chinese Optics Letters,
2011,9(8) :081002.

[8] BAY H, TUYTELAARS T,GOOL L V. SURF: Speeded Up
Robust Features[J]. Computer Vision & Image Understanding,
2006,110(3) :404-417.

[9] YANK.SUKTHANKAR R. PCA-SIFT:a more distinctive rep-
resentation for local image descriptors[ C]// IEEE Computer So-
ciety Conference on Computer Vision &. Pattern Recognition.
2004:506-513.

[10] LUO J,GWUN O.A Comparison of SIFT,PCA-SIFT and
SURF []]. International Journal of Image Processing, 2009, 3
(4):143-152.

[11] MIKOLAJCZYK K, SCHMID C. A performance evaluation of
local descriptors[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence,2005,27(10):1615-1630.

[12] ZHAO Y.JIANG J G,WANG R C. An Optimized SIFT Matc-
hing Based on RANSAC [J]. Opto-Electronic Engineering.,
2014,41(8) :58-65. (in Chinese)

A A E LU H B 3T RANSAC 9 SIFT DL fife]].
M T#%.2014,41(8) :58-65.

[13] ZENG L,GU D L. A SIFT feature descriptor based on sector
area partitioning[ J]. Acta Automatica Sinica,2012,38(9):1513-
1519. (in Chinese)

B K . — L TR X B4 FI Ay SIFT 45 F 1 i £F L1 ].
A 3k 24 ,2012,38(9) : 1513-1519.

[14] ZOU C M. XU Z Q. XUE D. SIFT algorithm based on block
matching[ J]. Computer Science,2015,42(4):311-315. (in Chi-
nese)

AR R, AR ETD L BEAR. —Fh L T LT LAY SIFT Sk (). 3t
AR ,2015,42(4) :311-315.

[15] LIU J,FU W P, WANG W. Image matching based on improved
SIFT algorithm[]J]. Chinese Journal of Scientific Instrument,
2013,34(5):1107-1112. (in Chinese)

XD, FE Tk ik SIFT Bk 09 BRI B[] ], 138
X2 ,2013,34(5) . 1107-1112,





