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Processing procedure of auto target detection and recognition for large ships
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Table 1 Geometric features extracted automatically from ships in satellite-observed data
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Table 2 Hu moment features extracted automatically from ships in satellite -observed data
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Table 3 1-order texture features extracted automatically

from ships in satellite -observed data
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Table 4 2-order texture features extracted automatically from ships in satellite -observed data
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Fig.2 Feature classification and recognition

based on fuzzy-neuro network
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Table 5 Classification and recognition results for large ships based on geometric features
HUREW N
1 2 &) 4 5 6 7
H t5 B %

I 26 0.43696 0.23097 0.51362 0.45739 0.44222 0.3137 0.84024
Mse I 2 0.31311 0.2303 0.56507 0.67025 0.28522 0.23948 0.29218
I 2 0.41333 0.7691 0.094332 0.061484 0.60922 0.3425 0.048427
V& 0.87378 0.63442 0.16511 0.13154 0.90566 0.94827 0.19795
I 0.39003 0.2368 0.66102 0.27308 0.26597 0.59845 0.95542
S0 e Ik 0.34691 0.18277 0.75534 0.83497 0.26358 0.26796 0.26097
I 0.74536 0.78074 0.236 0.14781 0.69474 0.53287 0.067401
IV 0.88093 0.86998 0.24093 0.086577 0.83204 0.84481 0.21948

(L5 T T 0 2, SR P AR S ot 22 190 46 ) R 7Y
FRAT HAR2E AT 230 28R I, — A RE U T H AR 2R R
T 0.5 WRIBIE A REL T — A, Bl anAEs 3 Xt F 11
FAYSR B Ly 0.56507, 1 %t T 1 29w Bk
0.51362, HoAh s 3t A7 31X Bl 4 D0 , o H I e AR A X
1,2,5 F16 ARX T M2 A0 IV 26 H A5 th X F L 419
APREPEAE R, X — WA S Bl Pl DA 2 5
ko 34,3l e B — X T BT A Al BE H
PRSI R 45 2R R /T 0.5 A9 L, Bl dn
FIH Ce 52 H AR ek Bt g 5K 7 A0 T 4 R A 26
) A RRUA 45 2R g K SR BE A 0.30775 , e 2 T
Se I8 AR AT L HCH B A e R Y 28 1 O 458 5 BT
), AT DUAR A A R A A 2 — 2 F

5.2 ETMoBsErmaZing

I A 1 I SO R R R AT 2R
WAL, FIARE HAR 2 T I0 CIEANIV 26, 9k
SRR F K e =107, r, =3.2, f, =

0.5, f, =2, EHAUER RN 0.2, X H X 16
A S0 PEREAE A3 2 OF AT B A B (R AR XL,
2003) , JEAR4E 3 B 4 AT 45 R B9 BT 340k 1 I
A BB, L AT 10 A5 W RHE 4 i
(BPRT 10 A~ 48 5 R B FRAE 43 5 ) > % K A A B
FREAT o3 FE R b HE

F6 T T B SRR AE A I Ek A 4
FeAR I g5 AR B s, A oK O 3 5 25 0 2
Mse , HrpoRE 42 £50 7 A O 3R =X B J 2 . A 43
RPN EE R AT LLE W 5T B seHURRAE i8 1 45
SRS B A e 3 T LA R AE Y B AG, (H 45 4R 1k
71.4% R T By M2 IV 28 B A5 2
HE, 70 XK B iR 31 100%

INFE B G TT LA Y, — A8 2K R A T R 4
A FE2NEREHNHRBERXT 0.5 M,
W B IR AT A IO $5 K A A = T g 2 1) (AR S
RS st b R 0 485 20 ) |t BT DL R — 45 5 A Ho At R
TEAR B AE 5347 I 7 o

F6 ET_MoEHMEHREMRMILRINER
Table 6 Classification and recognition results for large ships based on 2-order texture features
HUUREW N
1 2 3 4 5 6 7
H tr B %
12k 0.45237 0.55084 0.35613 0.55441 0.48053 0.66294 0.8461
IS 0.52362 0.42011 0.58874 0.78684 0.54077 0.29162 0.42964
Mse
I 2 0.52771 0.56105 0.55504 0.30489 0.37687 0.48037 0.56137
IV 2 0.5998 0.52944 0.40526 0.55339 0.65125 0.68156 0.4574
I 2% 0.4884 0.50731 0. 15846 0.38653 0.59299 0.52069 0.89577
% 0.44688 0.29371 0.57965 0.84948 0.40461 0.21775 0.22264
I 2 0.64527 0.68373 0.26128 0.31546 0.42842 0.65921 0.37725
S 0.59261 0.58896 0.20927 0.40802 0.74896 0.50966 0.4636
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Table 7 Classification and recognition results for ships based on multi-source (temporal) features fusion
) k8 =K
1 2 3 4 5 6 7 8
ER IR
12k 0.20579 0.09411 0.21464 0.17756 0.2163 0.13212 0.65963 0.20082
Mse 2 0.25345 0.17666 0.41849 0.5083 0.23556 0. 18985 0.20909 0.94901
1B 0.38495 0.66788 0.09767 0.06393 0.49414 0.30729 0.0502 0.25396
IV 0.73433 0.65369 0.17176 0.10641 0.71436 0.82297 0.13888 0.22223
I 2 0.25765 0.10081 0.42738 0.11604 0.14692 0.40661 0.93318 0.28901
S0 e o 0.23734 0.06171 0.7329 0.82611 0.16584 0.08672 0.15568 0.97544
I 2 0.64356 0.62839 0.19863 0.09206 0.51682 0.27746 0.0036 0.24916
IV 0.71637 0.75014 0.14894 0.02387 0.57202 0.64914 0.11567 0.15278
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Feature-based fuzzy-neural network approach for target classification
and recognition in remote sensing images

QU Ji-shuang, QU Song-bai, WANG Zi-jie
The Arming Academy, Second Artillery, Beijing

100085, China

Abstract .

target by utilizing a fuzzy neural network processing on its geometry, moment and texture features. First, we simply depict geometry

Feature is the most essential attribute for recognizing target in image processing. This paper proposes to recognize ship

feature and moment feature especially Hu moment. After that, we respectively extract and analyze geometry, Hu moment and texture
feature of ship target in simulated and satellite observed data, as well as ship target acquired by automatic target detection. By
analyzing the ship target’s features, the feature set( or subset), comprising geometry, Hu moment and texture feature, can be used
to recognize ship target. Fuzzy-neural network method can combine fuzzy set’s advantages with neural network’s, by which feature-
based classification and recognition for targets in images can be implemented validly. The paper depicts a fuzzy-neural network
method with principal-subordinate neuro for classification and recognition at first, and then, utilize the method to classify and
recognize, basing on single category feature and multi-source ( multi- temporal ) data fusion. Experiments’ results indicates that
classification and recognition for large ship can be implemented validly by utilizing fuzzy-neural network methods based on large
ships’ geometry features, moment features and texture features. Furthermore, using multi-source data fusion, the classification and
recognition effect can be improved.

Key words: fuzzy neural network, ship target, classification and recognition, feature extraction





