835 % 453 OB O R 5 N OH Vol.35 No.3
2020 4F 6 H REMOTE SENSING TECHNOLOGY AND APPLICATION Jun.2020

5 B # X :Ma Cathong, Guan Linlin, Chen Fu, e a/.Design of Content-based Remote Sensing Image Change In-
formation Retrieval and Relevance Feedback Model[J].Remote Sensing Technology and Application, 2020, 35(3) :
685-693.[ BRUL, IR IK , BRAT , 25 . 285 T N A (GBS MR AL AR B R s S B[] 3 BB oR 5 L 2020,
35(3):685-693.]

doi:10.11873/}.issn.1004-0323.2020.3.0685

ETRAENEREGRTHUEEREMSIER LT

¥ Mk E B, AR, R E RS
(1= b HERFRI,BH =T  572029;

2P EAMFRERELANHAALE EA L ER@EGE, T 100094;
SPTEARFREREBEEANFHARLK BREKAL A IEFZRFRL P, K 100094)
WE. AL ZTERMEBETRT AN ATREF/TRIBEHIERS AKX, Lk R R F LA AR
AP S HNEBRENRBEHBEORRER, ¥EATAZOBARLE R RS A& AHR TR
SERBRBEY RBET —H2HAATALRGERAR TR LA RBEOEE, BT RN
YA THREOBEBRAE RO AREZ LT E MEA TSN EBRB R TN EAARTERESR,
M ENAZ LR RAEA M E S AR R e i R R AT A A ) R R B AT AT A R R
P APRS HRERB L THAZERBERRAG RBAERNRES >, ELRB R %, EF
EAE A — AR AT R R AR TR B RS IR S X, AL A A R E BB AR PR B AR, B R
BT ARAAPHERARELZEELEETETR, Ao, B RO R EREMK, 72 TAEN

F A R TRA], A BT A RS T ERE GRS AR RE,

x #
RESES . TP79 XHERFRERD A

1 5 =

Wit 5 18 e B AR A 2 A% Bl i SRS A BB R
B, 8547 2% lk o a8 B A AR B OBOE 19 / oR H 4 e
o A IEOR I rb R MR i 1Y) B A I 3T R Kl
w3t A P 28 B A A8 Al o A R TS R e AR
(14 20 25 O L S B AR 9 1 E [ PPAL 25 AR T 2R
T 11 3 SRR A A R RO R O Rl S o 1R R
RS B F 5T BUA RS SR I 2 5 R - 2R T
SR/ TR 1) 3 RO iR 95 B, — T T, 2
6 TR A 52 5 M AR TR, AN RE DR IE BT 2R Y 3 R
AR AR SR 9 58 #1555 — D, B2k T O Y/
JC B Y 2 RO R 55 45 5 H Be A2 AL £ B i

Y #s B H:2019-01-24; 81T H#3:2020-04-24

AT R g B AR & BACE BRI 5 8% 3 3 R EIR S
X E S :1004-0323(2020)03-0685-09

F89 JRy BIR P, A I R it 4t 20 i AN [ 157 P 4508 P P Y
LR AR R TR o P, 75— FhORT 4 BE I 2 A
[Fi) 187 FH] 50358 7 %ok 22 e A 28 SRR 1 15 R R0 PR
A A T AR R 2

BT R RBA R AR — Pk T IRIER N
R A A T 15 0 B e 55 6 5, A 96 i TR 4R 0 7 5t
L BRI AT AL PR S b A A TR P A R R
e R, B 2 T B 40 o A L T R ) ATF 9 B
AR SOREHE T N A PR R 2R A R 21 3 SRR 4
AR BB B BRI B R R R AR LR B R
i MR 55 B4R A, S T — i AR B B T A A A 2 U
FIR A E B R B d i H A 1 i i 1R
Xt (4 T 3R ik 78 A 5 K, BE SN 3 M L v G b

HETB . WHmA A RPF I 4 (618QN303) fIE K H 4R34 H 51 H (61731022) % Bl .
YEE R SR (1986— ), &, IR YT A, TR, 32 22 A 932 Jk BRI ) BB AL B 5 46 2R L8 SRR A0 HIR A1 78 3 DA B I A Tl IR

5% . E-mail:mach@radi.ac.cn

WIS B W (1977—), 55, M, B+, S TR, 5 N S5 R S AL B 5 . E-mail: chenfu@radi.ac.cn



686 &K

R 5

o 35 4%

TR [R) T P A 52 PR A R 2R oK, RIE T 2B 15 B
ROt 3R U 58 5 1, D A AR AR 05 B K B SR 9
PR T PR MR R A S8 A A RO O 1 S
i 1R AR AR AR B R AR 55 KRR B
FEAY B RN S e R S

2 HRIE

BT NA & BREG A G B R, —
Fofr 4 3 8 68 1 22 A PR A5 A A5 R B R Y R 55
B, A BT B X H s A2 A 3 S 8O0 1 A {2
PR R R Tk, BRSO A AL A T A
Vi o 1 AR TP Ok AR A (S SRR AN R AR fAE
SN FH U R P R R AR Y R R MR —
T 36 F BRURR B D925 19 28 A A5 B B AR B0 =X, ]
DL B & ARV 24005 L, 5 % 48 1Y i SR R A
ARSI T3 R L, 5% AR Ak T 45 0T (7 T Ak 2 (R o
RO E ) BER AR, R R KB ( 4 A Ek) KA
(] 7 370 1) v e SR B Y SR, G o e A AR T
ORI DR 3 2P R B e 5 A T
2510 18 JE% G A ORIV BB 0t A 3 F S ST, IR
X 3 A~ 4T () AF 5T IR AR AR SR .
21 ERHFERSZSER

F 20t 2e i 8 TR A R Flk i W R ), TR B
ARG B TR R SR KR & T A IR
2o AR T — R AN b/ O
BN /) 45 5 & B 7 ERS . Envisat L& & 41, 5
BT ORE by 35K 3 TR R AR BEAT I S I s ek A
1986 4F LUK JeJm & 4 T SPOT 1-7 5 2 51) iy £k 00 )
TA R T HE Ak Aol R KR E
Bij 045 DL K b o B8 8 55 22 A hiy FH ST 2 H
A CEDEEAAHE T A R A PR R AR A
HER TR KR L Rk 2y /] 39 IKONOS | QuickBird |
GEOEYE . World View ,PLEIADES % L & $¢ it
R PR T KA RS R A R TR R
() & T, 1 BB 0 R A AR A R B 18 R
I8 5 I B L 7 R S ] A3 R 7 A B
MR R . IFH X 238 S © & 7F 5 24T
FHCEE R TR W R R % U e SR A T LR HE TR
AIERE PR B2 SN ER B R T — R
B XoF L il e SRR 1 2 T OC B/ n BN (R R
FAY BT XA B AR R ) IR 5 R g,
1 40 3€ B USGS Bk %5 Ji) ESA | H R RESTEC . i [
SPOTIMAGE % i T2 R A oty R B J8 b

BRFT ST T B O B IR S R . [FIET,
P Bl TH AL AL B RE ) DL R 18 T R R R
— U 2 G5 A T I AL B e g 2 i R P R R
B 09 IR 55, W NDV I8 807 it Bl - = 8 56 7 il 45
it KB 2 S R A JLAR R R X
18 IR PR AR AL AR B B IR 55, NASA e T B %
5 ] il BT H5r i PR K DX [, Landsat 122
2003~2012 4F i K I [ J 51 22 K s WELD iz 55
R0 BB 18 B BT M BRI B AR AL T B R
6 K A DI I S R b RO R A S A
i B 5 T AR = 5 RTU MR S5 & 42 5 18K
2 T HH R A9 Datacube B 7 8095 R 55 248 ESRI
AR T T ) 42 RO X R 197519902000, 2005
F1 2010 4F 45 6 A~ [a] B, 2231 10 A A2 s XY 5 5
L 1 PE S AR AL A I ChangeMatters IR 45 248 .
MR % R GEAE— 8 B BE LW R T B R S B
Xof AR A i KA AR AR B A R K

IR 52 L U b A 7 SR R ARG T Bk R i
PERY BRI, 13 IR 55 B =X e $i Ak 1 2 R 55 R
FLA b B D 5 9 [N L Rl 2 D R
R BCTE T B 22 U R B BT Y 3 3 P R A
JUPERE 25 o IR AR O A5 g0 T O BT/ T B A 1Y
B R 55 45 2, L G 1k o o M 2 A [R) P O TR
IR SR T % P A5 AL AR S B Y R LR R
PR, 7 T 0 3 BRI A S iR T, — R R
FHAE SR BB A8 W 2 A [ ] P 22 R A0 00 I 75 5K Y 28
A5 B R AR By =, 02 A8 A0 A5 B R IR I8 5
Ul A T 1Y) DG B R) R —
22 ETHEMNERBEGHNKE

BT WA 1 B K % (Content— Based Image
Retrieval, CBIR)"™' [ 20 1 22 90 4F At 47 42 th 1 , J2&
X G 4% N v B 1Y J2 O A7 40 A 0 B A 1Y) A 2
o AR BRI 0 & S s R AE Can Bt 5 (803 B R
S ) L AR R AR X 28 PR N 2R R AR Ok 2R AT R
fr R T HAR N —FOB 00 5 T 2R i LA R £
B g R R O L E A ER  F BI A R
FIV R A 3 DA B SR 1 S S A B Tz W
B J5 L 78 20 T 22 90 454X rp J 5 T oA 25 1Y) 18 U8 R
KR AR B — i 1 &R IS Y R R
FE 32 JB MR B ' 13 R 0 RRR AR B R TS 53 il B
PG PR R R0 DC TE 25 R B A 58, 78 I B iy | T
RITWHRFELLNHMERRS ., . H
Maine K 2% 19 Stefanidias 25 #F 57 5 5230 T 7 GIS &



% 3

R UL T A A A0 R AR AR B R S i i 687

BB R A T R Y R R R i, Ma-
heshwary 25" 1 FH B3€ 130 B o S5 2R 38 J% P15 4G
K% H AT R AL R R A E O T AR i
A8 B 53 ORI FH BT A A Y T S R RS, 43 )
HEST T 45 Y R RO T S AR Y U A
Bt W R AT RGETE R T N2 19 38 2% B R &R 9 A1
RHEARF I RIS T — & Wik, B,
RFMEM I E8Aa R T —Fh
B TN A B R R R R Y AR AR BRI 5 Du
RV 3 TN AR Y IR B ARG R A T ) RN 3
TR (04 R 615 1 G AR K R AT TR 5K
BN T R IR RN A R LR
N AE . 8 IR YRR AE 3 B A BUE CBRSIR
R 2T e ELEE IR F X CBRSIR HR AR AIE B £ [7]
BRRI 2 i T e r €. nphkme
P2 3T 2 18 Gabor S0 LR 1IE 1Y) 18 2% R 5 K6 R A5
Y it A S A5 T 3 T BB A 0 R G
RI7, TSWARAE" (HSV %5 A 7 B 1246 &R
EF T —E KRR .

(EN: R ERNES SL I S (T  Nve o
K EMRN 2SO T B R R IR R R AT
NBE T A R AT R Rl G 2 AR AE Y BRAR
FRE AU Ay 32 SRR PR I G R I RN PR SR T )
P B H 2 G el 20 2Rl 6 22 25 Rl R AE , LUAS B AS
[ FH P 1 A 1 55 R AR TH R R A MERT 2 —
23 ETHENEGRENRIRNE

H T, R R R GEAFAE I — > 35 2 ) 2 A
Raob B LR ot 15 — 26 290 45 R O 1 hg
SE 4 T R PR R R R R G B &
FHF RN, PR3 2o 52 BT B4l 38X RN 45
B TA R A 2 B2 S T P R A e A B
BER R G, il JLARTE 3 T N 2 19 RS R S
SIAT A RBALE T . M OC BB Y Y &
P R G R PR B R AT A S R BT
il R ] P 09 S bR AL O DAIGE TE &R G 0 A R 5K
W, AT A5 3 5 11 7 52 PR SRS AT BE AR W) & 1 A i)
ZERNY, BT, EEAMCR R IEA B AW
SRR TR R R A 5 ik SR O A D A
B M S SRR LR TN TR R
GG R R AL . AN T IREARTR GG A A
[Fi] (4 7 FH 9 A 32 A X L A T B, O AR A
U BN WAT s BTN AR RGN R 1, RE A
SR SR EL R RE ) PR R R A HER R . SRR

ML (Support Vector Machine, SVM) fy#E &1 | iy F K
T B ) R e g MR E A BRI R AR T
DA R 3R 2 5 v 2 A5 R ) T R A R AL
A DAAR G b 4% ) 2 2T ML I e

PG R 1 AH G S ot ik B AT LR VR B R ) v
() — o3 2R (] A, TR e T oK SVMLBRE s T A G R 5t
(2 ) Mk Bk . B, 76 SVM 1Y B A il
1% RIS B0 8 BBORITRE A (1 38 IO 3K, 02 i 1ot A AR
PR E ), R AP I S BOERE UL SCR R
T, L B R DG S WA 2R 00 VR B2 R 8B H A
BIMG HEE o BEXF DAL R 8, B2 k8 i T — R
¥ fif e 7 58, 040 Hsu 550 32 Hh i — Bl 2 52 19 Grid
SR PR 20, R B HE R E | L R S AU
MR /N, EAGRIAT M 4EF IR ny A FE L+
BfiJ5 , Huang %58 GA B2 5] A %] SVM 5 Rl iy 2%
21 SEEL T SBCRURHIE Y RT3 R (H R
FEAE W SIGH 5 2818 45 ) 1, Tong %42 H T Ac-
tive=SV M R fift th Il 2 4 B 3 AN 2 A 2R A A X Bk
M le) i, Z )5, Abdi % 4R T — B 3L T PSO 19 2
BORURAE 38 85 77 20, (22 PSO Bk B AT ARG A
Jr ¥ e A ) B B L BUETIE 0 SVML 43 R (1) 6 1
PEAR R . Demir 524 T Active 2% 2 SR fif pie Il 25
BB A AT ZR A AR FR 14 []

3 ETHANBERBREME LR
%A A B 3 3t

F T A b A5 B R i AR B, T DL A R
T o0t Bl 22 50k 2 JEk PR AR A6k i AR AL AR Ak 1 A i
R R Ty 2 A SCH B T N 2 1 RGO 2 A =0
B 18 BB AR A AT B Z Y v AR A i R B R AL
F O BUE RE R EE A AR R SRR LR
g2 EN AR F IR IR T MR TNAENE
MG AR B R B O 18 BRI A 1F B 4k
Tt PR AR5 M g5, BRI T — R Y e A i
UES
31 BEEZEH

W 5% 3 T N 25 1Y 8 IR R B R B R R A
AE S A5 HUME L, 0 2025 1 ) 18 SR RIS A 1R B R
AN TR A5t B 45 A, AF 9 104 E HR A R 2 (8 98 i 2
i 3% G AR AL A SR & R e R R AT 5 AT K .
R A 5L T 9 25 1 8 R PR 5 8 A0 A5 8 R 8 L B I
TR RIAE QTR & T A AR, 8 A
1 FEREECHE A )2 M W R B AR AR VI 2R )Z T



688 &K

R 5 g

H 35 %

A B 2 R R AR S B R E R BE SR L
P A B R o T H B SR EOR P 1 TR
SERNBOE o5 )2, 2 4k IR R BRI AR R

R OR S BUEUG 22 U | 2 I AH 8 G 18808 1Y
BOHE VRS R AR N B AR S 18RO B T SR
B P Pl 5 B S P AR A e KB 2

B AR T RS e

|ﬁ%@%@ﬁ&

BRAEBRERK

!

v
| REBHE. fRRR R0

[ETHER BRAERERIH |
SRR G B R R TR |
| T RAMFAEFENHRELRHERR |
e = __ _— —_— =S—
Bl A2 IR TER LR
- Y B Ban Yot
FALHT B AR E W AR ZAuE BREAER
| Sh& ZRFE MR ERIUET | | & ZHHERHERIUET |
ET N BRER | ;s
TG ERRE | A I e B |
y
[ Tt |
| 2673330 ) 0GR RE AR S
v
22 1
HR [ETo R BRERREERRE |
v
| EFsmmERRmREY |

Bl ETHRNEREGEAREERRFNEARABEE

Fig.1

BT N A BB R R R AL B R R R A
[ FH P 09 2 5 R 7 i A R A A B AR AL ]
1800 I $ BURF AR IR 8 H AR 22 AR R AR R A, 33 H
i % A 5 78 AR J2E T AN (R R 2 T A DA
5 U R 3R 4 AR O R DL BE ) R A,
45 45 18 R 185 TN OT RO 2R AR L, e 2 B X L 1
FHARL S A AG I 52 1800

BE R, B R AT S R KA
IR ALH] , LA 4 i) 45 2R 5 206 2 P & oK .
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Fig.4 Query by example: looking for urban expansion area around water in long time series RS images
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Design of Content—based Remote Sensing Image Change
Information Retrieval and Relevance Feedback Model

Ma Caihong'*, Guan Linlin*, Chen Fu*, Wang Dacheng’, Liu Jianbo®
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Abstract: With the rapid development of satellite remote sensing technology, processing the variety of remotely
sensed data has increasingly been complex and difficult. It is also hard to efficiently and intelligently retrieve
change information what users need from a massive database of images. In the context of mass remote sensing
data, the existing knowledge based on a priori knowledge + the keyword / metadata remote sensing data ser-
vice model can not meet above—mentioned challenge. Firstly, it is not guaranteed to obtain the totally change in-
formation data in the database, as we can not get the all prior knowledge. Second, the keyword / metadata can
not accurately describe the different application areas of the user’s actual retrieval needs. To deal with this, the
Content-Based Image Retrieval (CBIR) is successfully applied on the change detection in this paper. And,
Content-Based Remote Sensing Image Change Information Retrieval and Relevance Feedback model is intro-
duced. Firstly, we learn the CBIR theory fully and exclusively. Then, the model structure and framework is
built. And, some critical issues, such as data management, multi—features selection and relevance feedback,
are considered. Thirdly, an experimental prototype system is set up to demonstrate the validity and practicabili-
ty of this model. As a new remote sensing image change detection information acquisition mode, the new model
can reduce the demands of image pre—processing, overcome synonyms spectrum, seasonal changes and other
factors in the change detection, and meet different kinds of needs. Meanwhile, the new model has important im-
plications for improving remote sensing image management skill and autonomic capabilities of information re-
trieval filed.

Key words: Content—Based Remote Sensing Image Retrieval; Change information detection; Information

management; Remote sensing data service



