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SAR image change detection based on Memetic algorithm
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Abstract: This paper proposed an unsupervised technique for detecting changed areas between multitemporal SAR images.
Different with the original ones, the clustering method was used here to find the change map by minimizing mean square er-
ror with evolution algorithm. After introducing the image character, a new search strategy in Memetic algorithm was given
here, which adjusted the local search algorithm according to the current detection result. The approach was distribution free
and did not need priori knowledge. The experimental results obtained on the real SAR images showed that the proposed
method had a higher convergence speed than GA,ICSA and original MA, the detection results demonstrated the effective-
ness of the proposed algorithm.
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Fig.1 Multitemporal Bern SAR images, 301 x 301 (a) April,
1999, before flooded (b)May, 1999, after flooded ( c)reference

map used in experiment

F1 FREABEMEEFBEN Bern BHIETURUER
Table 1 Bern dataset detection results by different evolu-
tionary algorithms

By BSER Kappa R¥ R ILAAT I R
GA 3038 0.4165  diek = 1087820,st = 500  36.085
ICSA 3941 0.3529  diek = 1200010,st = 26  41.4107
MA 3838 0.3824 diek = 1200010,st = 6  38.2497
Ours 290 0.8749  diek = 174790,st = 100  23.6169
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Fig.2 Bern dataset and Ottawa datasets, Search trends of GA,
ICSA, MA and Our MA (a)Bern dataset (b) Ottawa dataset
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B3 RREFEAEEBEIR Bern BAEZMBNE (a) GA
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Fig.3 Bern change maps obtained by different evolutionary al-
gorithms (a) GA (b)ICSA (c)MA (d)Our MA
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K4 Bern LI FIELMLE R (a) FFL-ARS (b) GGKIT
(¢)NR-GKIT (d)LN-GKIT () WR-GKIT (f) MTEP

Fig.4 Bern change maps obtained from different change de-
tection algorithms (a) FFL-ARS (b) GGKIT (¢) NR-GKIT
(d) LN-GKIT () WR-GKIT (f) MTEP

R 2 Bern XIBHFEAREEKRIERNEZ N ISR
Table 2 Bern dataset detection results in different change
detection algorithms

Bk T % BHIR Kappa RY
FFL-ARS 399 87 486 0.7541

GGKIT 129 274 403 0.8366
NR-GKIT 118 320 438 0.8232
LN-GKIT 271 65 333 0.8384
WR-GKIT 575 4 579 0.6642

MTEP 189 176 365 0. 8348
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PR/ FE TR, A7 B R AL, sl e, 45 2R 54

(@) (b) ©

K5 Ottawa # X $3E (a) may, 1997 (b) august, 1997
(c) available reference map

Fig.5 Multitemporal Ottawa SAR images, 290 x 350 (a)
may, 1997, after raining (b)May, 1999, after floods subside

(¢) reference map used in experiment

B6 ARZEMAEEBFENE Onawa AR IA (a) GA
(b)ICSA (c¢)MA (d)Our MA

Fig.6 Ottawa change maps obtained by different evolutionary
algorithms (a) GA (b)ICSA (¢)MA (d)Our MA

Ottawa F( 85 AT B ILTE 455920 8L F 79.
1883, b HAb AL B LR & 6 45 R Rl fL B3
Ottawa 45 82 ORI 25 5.

%3 FEBHLEEESZH Ottawa FIETHLR NG E
Table 3 Ottawa dataset detection results by different evo-

lutionary algorithms
AY: E4HR  Kappa RY

ZKIEEMH BB

GA 3236 0.8764 diek = 1173020,st = 500 109.1213
ICSA 4707 0.8473 diek = 1200010,st = 31  140.9869
MA 3741 0.8661 diek = 1200010,st = 29 112.6429
Ours 1546 0.9427 diek = 455920 ,st = 100 79.1883

&4 Ottawa XBPHTWEWNLERNEEL TR

Table 4 Ottawa dataset detection results in different
change detection algorithms
B Tk BE  HBEIR Kappa R
FFL-ARS 2260 941 3201 0.8775
GGKIT 2419 288 2707 0.8941
NR-GKIT 743 2055 2798 0.8998
LN-GKIT 279 3016 3295 0. 8860
WR-GKIT 519 2074 2593 0.9077
MTEP 1931 1319 3250 0.8778

K7 43 i Ouawa HrdE 4 A [ AR AL A T 37 3515
B E ARSI A, HoE B A b W3R (4) . 7T LA il
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K7 Ottawa SLEEIEK M S5 R (a) FFL-ARS (b) GGKIT
(¢)NR-GKIT (d)LN-GKIT () WR-GKIT (f) MTEP

Fig.7 Ottawa change maps obtained from different change de-
tection algorithms (a) FFL-ARS (b) GGKIT (¢) NR-GKIT
(d) LN-GKIT () WR-GKIT (f) MTEP

W EBIK AR, fe/ME MSE, A5 46 T 45
R T HAAT IS5 R, H Kappa R EIKF] 0. 9427.
FHEE Bern SEHGHHR , Ottawa SRR 404G I o 7
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ARk S 5 TP EE R 15. 81% . Ottawa B4 — 4E JK
BEE T B oA B, AR AR R AR K R (B A L
Bern ¥ W2 , B URIG RS AL T Bem
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