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Change detection of SAR images based on
wavelet domain Fisher classifier
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Abstract: An unsupervised technique for detecting change area between two SAR images was proposed. The detection
process is based on distribution property of the joint intensity histograms and need not distribution hypothesis. The algorithm
uses adaptive edge detection to get training data. The joint intensity histograms in different levels are used to decide the
membership degree of unlabeled points through Fisher classifier. The fusion model which considers the context relationship

and inter-scale information improves the sensitivity. The simulation results of two real SAR images show that the algorithm

is effective and has better detection results.
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Fig.1 Multi-temporal Ottawa SAR images of 290 x 350 (a)
May, 1997 (b) August, 1997 (¢ ) available reference map (d)
tag map
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Fig.2  Multi-temporal Bern SAR images of 301 x 301 (a)
April, 1999 (b)May, 1999 (c) reference map

H T BUESBE AR A RO, TRAT RO I 2R
BZ% p, 1 p,. XFF Bern %4, Mt £ 1 n] LIE
W, p, 7£0.9 5] 0.98 Z[a]4:4k,p, =0. 8 i, L5
REHMECRZE /N T 4005 Bl p, 3G, Kappa 4L
—HHK, Y p, =0.98,p, =0.8 i, Kappa £ fix
K, H0.8722;24 p, =0.94,p. 435 0.7.0.8 F
0. 9T, EVFIREUM 354 [R5 326 J5 I %] 404 ;
LA, M p, =0.9 I, SASRECE N 1 400 L
bR E] T 300 DL E. X B RE N, YR
HUREAR Y, R AR L AR AR AL 2R RO 252 0. 2,
EARIE T ARG R B T SEE  (ER RN T 25 4k
FAR R MRS 205 p, BOMEL, B I0 1 A ERAEAS 1 5
B, DI BB DR B B . i p, K, AT S
M SCIEERAE Y p, =0. 8 I A IS R AT

Xp, 7£0.9 ] 0.98 Z 451k, p, =0.8 A,
Ottawa f FE RGBS E A 2248 BT IAAR S 2147, )5
MIEKF) 2794, T LIE Y, Y p,, 2k KIS A El o 1
2. TERTIN L AR v, AR AR 2 2 o 0 P2 HUZ A BR 1
), BER AR IR X B MR R B H R T — & i 1H
(— &N 50 AMER) , X R R A
BB R TN p, WA, J5 45 SRl 5
DI R R SCRIVE 23 55 M AE Ak 0 S AR AR b a5 A 4
X e A EO R R Y p, =0.94,p, A
0. 734 /m% 0.9 B, Is kT R, BR800, 76 p, =
0. 8 B SV IR AR AR, DA A 2 B4 A A 45 2R . 3
— Y5 Bern SIS B AR A, BRI, p, #EHE 0.8 482
R

52,1 B SANER AT g, P B R
mE 3 & 4 R, g e bR e R 2 A,
25 th i 25 L e X R ) U R AR B S 50k p, = 0.94,
p,=0.8.

EM-MRF . EM-HNN ., GGKIT, LN-GKIT & WR-
GKIT #8235 T4 A RS R A TR 1y, R A5E A2
5 SEBRAE SRS, 2377 AR AR K52 A, L 4 Bern
Sy Y EM-HNN 25253, H: Kappa REHA 0. 1. 3
HR AN T BB AR AT A, T 28 2 PO i SAR
AR ZS R ER G K B2 B 7 0 A B R 45 1, 3 ]
TR, LN-GKIT f BRI 4515 A Bern S35 545

#&1 Bern SLIHIEF Ottawa LI BIRIREN S HI3T Ry A9 40 i 45 SR

Table 1 Bern data and Ottawa data detection results with different extraction parameters

S Bern 5256504 Ottawa 5256 504

- Tk 2% MR SEREC Kappa ¥ TR M SAEREC Kappa ¥
P. =0.9,p. =0.8 186 174 360 0.8413 879 1369 2248 0.9158
p. =0.92,p, =0.8 198 166 364 0. 8382 1515 681 2196 0.9170
p. =0.94,p. =0.7 207 147 354 0. 8407 2686 329 3015 0.8814
p. =0.94,p. =0.8 138 188 326 0. 8600 1672 475 2147 0.9181
p. =0.94,p. =0.9 86 318 404 0.8388 412 2179 2591 0.9082
p. =0.96,p, =0.8 143 176 319 0. 8621 1907 351 2258 0.9130
p. =0.98,p. =0.8 137 157 294 0.8722 2659 137 2796 0. 8895

F 2 Bern LIGHIEAN Ottawa SLWHEARE ZRNE RN EE S TSR
Table 2 Bern data and Ottawa data detection results in different algorithms
5 Bern 525654 Ottawa SZUG KR

ik WRE BEN GHUN Kep R WKE EEH SN Kem Rl
EM-MRF 33 3853 3886 0.3523 2253 400 2653 0.8970
EM-HNN 33 15332 15365 0. 1066 3246 370 3616 0. 8557
FFL-ARS 399 87 486 0.7541 2260 941 3201 0.8775
GGKIT 129 274 403 0. 8366 2419 288 2707 0.8941
LN-GKIT 271 62 333 0.8384 279 3016 3295 0. 8860
WR-GKIT 575 4 579 0. 6642 519 2074 2593 0.9077
Ours 138 188 326 0. 8600 1672 475 2147 0.9181
MTEP 189 176 365 0.8348 1931 1319 3250 0.8778
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Fig.3 Comparisons of experimental results of Bern SAR images (a) EM + MRF (b)EM + HNN (¢)FFL-ARS (d)GGKIT
(e)LN-GKIT (f) WR-GKIT (g) our methods (h) MTEP algorithm
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Fig.4 Comparisons of experimental results of Ottawa SAR images (a) EM + MRF (b)EM + HNN (c¢)FFL-ARS (d) GGKIT
(e)LN-GKIT (f) WR-GKIT (g) our methods (h) MTEP algorithm
SRR R /NI FT LA, 2 p, >0.92 B, SC =0. 8 I BABIRE L LN-GKIT /> 39. FFL-ARS %=
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