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Fig.1 The matching flow of the proposed method

1.1 ASIFT $HEREX

ASIFT BERAE SIFT Fk BLal Ed ihiy, L
fifp ke SIFT FE S U TE A UG IR AL AL BRI [F]
2 S VCELE/ DRI, ASIFT 303k 2L AR dE Ny
— 2P A ] 3 BRI A 28 5 0 45 R e —
TEAIHLEY A (L B, %) PR EA TR AU B AT ] RE A4 5
SR, SRJE XA ER EAT SIFT FFAE £ UT A, vE
TS IR B D S AN AR PEVE L3R, AR B BRAN T

1) AR ALL T AT T A8 8 05 5 28 0 552 3 1 15 )
AR, DTHEIE B ARMLCRR T ) A2 A A
AR EE SR, AT o MAE 0, 250 KB

WiT @ EERE BB = |1 | iR,

cos
2) WFREVCTC %) 799 i P 15 e B 22 B A 445 B A A
FCHEAT 5 SR AL 0475 1 HRAE

3) FIFH SIFT S5 X A5 21 A UG A UL L
1.2 $F{ECED

AR 03T 2 B AR T IS )8 B
RVCHC )7 ¥ 45 . ASIFT K5 DTHL, £ 8 29 BURRfiF T
fic LA K HF SVR AYVCHC S5 R AG A%

1) ASIFT #GVCRC, AN Al S AR A AE LA
FUK FEAZ Ak, ASIFT 49 4 DC it 235 58 v 777 25 12 UL i
SR SCR 1 RANSAC J7 925 5 B 43 DT Bid o5 X,
RANSAC B3R BRI N — A S s B i Bk
SIS A A R B2 B () S8, RANSAC B3k
(AR U SEAEUZ BEATL M AR 1 | R B 6 75 1E
B R B e AR TR D3 1 A i
I 7 B

2) ZEAPFFEVCHC, 38 ik BIEO6 b i R 44
SO p1 (1) pa (a2 ) THEEA RO A8 48
F Bk

X Fl Fz F3 X1 X1
v2|= | Fs Fs Felln =F Yi| > (1)
1 0 0 171 1

Ry (w0, y ) (22 ,72) X3RS 5 0 5 ps 915
BT FNRJROTS S A 1 Fo ~ Fo RS
BB,

F1 T ASIFT %) 4 DG B 14 [) 44 0800 1L o 4
AIE SR — /NGB Ay, i 1 ASIFT SHAE 5O
BORINVCTHL, P, A8 3k T8 ASIFT 320 %
DUTC (3 s 7 2 BT DC I, 3 4o 07 56 75 M s 5
S5 L AT DI (AT S e B 735 DU I 515
b B A T DG TS A5 X AR AT 5 1 ) B L
BIES AR - — 5 M B AT 1% 1 )
B M TS RAERE F ARSI IR
AR LB M IR E R M R4 A R
PEPHRRIBERSTE § MG UL RRAE 1, 25 PR VT IS
14 EAFAEBRERIRRE A AR IR BEAR G RN
ARIT AR R A IO R R B T

i’ i(gi,,-' géﬂ,,-ﬂ T me n( i’ ggi,f')( llz:n( ]ig;w,ju)

p(c,r) =

(2)

K1y p(ear) HUMRZ (¢, r) B IR EEAL S 2
B m, n RVERCHE RN g S FARIX S0 H AT
IR AR IR BEE ;g A48 22 DX 3ok P AL 25 14
REME, i, j R K 5 AR B 2 A,

ﬁiéﬁf—mﬂKii&yﬂiﬁﬁMV—mﬂKiiéwa

3) T SVR VL R, A Gl SVR
AGTTAS ) 28 B A [B] () AR ARSI | AT 58 B X6 D i
SERMRAZ , B BR IR 22 R UL C A1, 150 T s DG
EE%%&]‘%U??PEQ,E‘?P = 3Pt = (ui,vi),i =



%3 3

BEHL A ZEAURIET AR AR VT BT . 51-

1,2,,nf Q0 = {gi = (u,0),i = 1,2,,n] .
BRI R TEFC S AR W GRAEAS | 57 SVR 1AL, i
BUAZ 7] 3 4% PR &L ( radial basis function , RBF) 1E &
SVR (R RE ™ BT

= o=y lx=y )+, (3)

A f LA exp( -y lx =y | 7) Mm%, «
HFUCHC AL,y A% RA O, y R R A 0]
YERRER; o ARSI H 315 b ARG B IT5A
HE R R

P BE2H VT i 360 (u;,vi,u;,v;) HFE (u v,
ul) 5 (ui,vi,v;) IR ARG pRE Fy 5 F, BT
PRSI T AR A =2 T ISP ABE AR A 3l AR S
PRt R S A e iR, THREREAR SR 2 B iR
22 E; KT HE R BE, A DERC s iR DL Fo 2 2R
IR HSIR . TR A

E =l

u;, — u;

Sl -l @

2 SE SR

T B UEA S AR 5 A s, SRR T
3 URALE BB, BRGS0k 1 iR, 5
¥ 1 I TR =5 (Z2Y3) DA RREE 4 5k
PT 2Y3 -01 &5 2Y3 -02 e @IEMEG, 5
52 T Z2Y3 - 02 e OIEA 24

xR1 LG

Tab.1 Experiment image parameters

, EgK R
= JA 3 73 %K
75 [ B N 25 8] 5 PEF/m

e 7ZY3 -01 A0 IEM 583 x 502 2.1

- ZY3-02  AEIEM 583 x502 2.1

e ZY3-02 L fmEM 597 x534 2.1
S .

Y3 -02 okl 219 x 198 5.8

U GF -1 A IEH 500 x 500 2.0

SO =
7Y3 -01 S IEA 500 x 500 2.1

MR @RISR, Hoh 58 A S R (UK Y
BRZEERAR VT, AU AN R R JEE A4 10 A 22 48
FURERE I AFAE R A4 5 (R, AN [l 2 B
RICHLSZ B 7E Matlab R2016b V-4 b 4R S8, IF
S5 st 5 SIFT Al ASIFT SRRk TR L, 2 2 Rl
2 G g T AN TR DR OB vk B %) L S 2 R 18] 2
HE (0 SR ZD R B (5 RS 7012 SIFT 553  ASIFT
SRRSO AR RS R
%2 SIFT,ASIFT A E XL ER

Tab.2 Results of SIFT, ASIFT and the proposed method

Fe ik A L i %
SHEAG FEIREEAR

SIFT 3 670 2993 259

S4G—  ASIFT 35 100 33 954 374
AT 35 100 33 954 1 865

SIFT 475 3 704 121

SEEy T ASIFT 31973 25 443 355
A3 31973 25 443 2 838

SIFT 2 093 3530 2

SI¥ = ASIFT 23 426 37 589 21
23 426 61

(b) LI AR SIFT Fk

(¢) S =72R1% SIFT Hik

(d) SEg—A M4 SIFT Fipk

(e) TR ZOLIERAR SIFT 5k

(f) B =H1R SIFT 53k

2-1 AEERZGILELSER

Fig.2 -1 Different remote sensing image matching results
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Different remote sensing image matching methods based on multiple constraints

XUE Bai', FU Yuying’, CUI Chengling’, SONG Yanru’, ZHAO Shihu'
(1. Land Satellite Remote Sensing Application Center, Minisiry of Natural Resources, Beijing 100048, China;
2. China Aero Geophysical Survey and Remote Sensing Center for Natural Resources, Beijing 100083,
China; 3. Beijing GEOWAY Sofiware Co. , Lid. , Betjing 100043, China)

Abstract; In order to solve the problem that there are large geometric deformation and gray difference between

different remote sensing satellite image and it is difficult to match a large number of feature points , the authors put
forward a multi — source remote sensing image matching method under multiple constraints in this paper . First,
ASIFT algorithm is used to extract high — quality feature points and complete the initial matching , and the matching
results are optimized by RANSAC algorithm. Secondly, affine transformation matrix of the two images is calculated

by using the matching feature points set, and the remaining feature points are matched again by combining affine

transformation and gray correlation coefficient. Finally, support vector regression ( SVR) is used to check the
matching results. Satellite images of ZY3 — 01, ZY3 — 02 and GF — 1 were selected in the experiment. The
experimental results show that , compared with SIFT and ASIFT algorithms, the proposed method can greatly
increase the number of matching points between multi — source remote sensing images and improve the matching ac —
curacy.

Keywords: multi — source remote sensing images ; image matching; ASIFT; affine transformation ; support vector

regression
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