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Method for ship recognition using optical remote sensing data

Du Chun,Sun Jixiang,Li Zhiyong, Teng Shuhua
College of Electronic Science and Engineering , National University of Defense Technology, Changsha 410073 ,China

Abstract: A new method for ship recognition using optical remote sensing data based on rough set and hierarchical
discriminant regression (HDR) is presented in this paper. First, a new shape feature called area ratio code ( ARC) is
proposed and extracted as a candidate feature. Based on the rough set theory, the common discernibility degree is used to
compute the significance weight of each candidate feature and select valid recognition features automatically. Ultimately, a
decision tree based on the HDR theory is built to recognize ships in data from optical remote sensing systems. Experimental
results on real data show that the proposed method is generalizable and can get better classification rates at a higher speed
than the KNN or SVM method.

Key words: ship recognition; area ratio code; rough set; hierarchical discriminant regression; remote sensing
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Fig. 4 Examples of experiment data
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Table 1 Results of feature selection

FHIE
A
Fl F3 FS F43 F48
We, 12 14 5 9 3
We, 0.279  0.326 0.116  0.209  0.070

XN PAT A FE S DEARNE R IZRFEAR,
FRIFIRE 0 J7 B SR A M P I AR AR B 0 Z, =
VF s B F By By By By Fog b BT ERR 1Y
PUNFAE ARG IR 90 e R VR 190 B 2 7
A~ Hu 5, %8 11 4> Zernike % Z; ,, ARC FFEZE 1
56 Mot % (13) KAG & RERY 10— E %
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Fig.5 Significance weight of candidate features

4.3 RBERELLER

23 TR BRI SR B VR M FEASEE SR T ZE X
ISR R Ty R R iR P RE O S Kk
A CKNN) J5 3 0 34 ) J AL (SVMD) J7 12 1 3R 1) 485
RIEAT A

PR AU AR 4 ZH S0, AR LH S N S SR A
HREPLEI i(i =5,6,7,8) MEAVERIIZE T
PRI , 52 AT 10 YCillial, B 10 Yt iy
SEIEIZ A B m UM AR, 4 A SRR S ) R s
5Train,6Train, 7 Train, 8 Train, 3 2 45 H T AL PR 5
SR - AU AR I

TR ARG HeAl 4 20 2, e 2H S g N 4 2K
HRAPLEI i(i =2,3,4,5) DREARVE NI T
AP A , B EAT 10 Yoiiliad, K 10 YRSy

SFEIE O f Ja B R 4 S o) Bl SRR Ol
2Train,3Train ,4Train,5Train, & 3 25 H T ALZAH 5]
SEI AP U AR ANFERT
F2 MAIRRNER
Table 2 Results of ship type recognition

ViR S5Train  6Train ~ 7Train  8Train
SEHRR/ % 56.8 59.0 62.7 64.1
KNN
FEMT/ms 764 756 667 526
SRR/ % 57.6 61.1 65.3 70.1
SVM
FEHT/ms 83 83 84 89
SEHRGER/ % 66.4 70.0 73.3 76.0
E'S

FERT/ms 69 67 65 65
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Table 3 Results of ship class recognition

T 2Train  3Train  4Train  5Train
SERRAE/ % 65.6  69.6  70.8  77.5
KNN
FEMT/ms 492 469 415 331
SEHRBIE/%  60.9 71.4  72.9  78.1
SVM
FEMT/ms 77 78 79 77
LM/ % 62.5 72.2 81.3  84.7
AL

FERT/ms 54 53 50 49
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