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Shipwreck identification with side scan sonar image based on fractal texture
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Abstract: In order to improve the accuracy and efficiency for recognition of underwater targets, fractal texture features including box
dimension, blanket dimension and multifractal spectrum are calculated by texture feature extraction algorithm with side scan sonar images, and
the shipwreck identification procedure based on Adaboost cascade classifier is constructed. The shipwreck recognition experiments have been
carried out, and the results are compared. Research shows that the recognition method based on fractal texture features comprehensively
considers the global and local texture features of the image, and does not rely on manual selection of threshold parameters and feature vectors,
which can improve the accuracy and efficiency of target recognition.
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Table 1 Parameters of multifractal spectrum of shipwrecked and non-wrecked targets

H b5 [ pax Janin Jinax Aa Af
Vi1 1.81 2.96 0.07 2.00 1.15 1.93
VA2 1.92 2.21 1.68 2.00 0.29 0.32
U3 1.90 2.35 1.13 2.00 0.45 0.87
FEVTATL 1.99 2.04 1.75 2.00 0.05 0.25
S8 i) 1.98 2.05 1.75 2.00 0.07 0.25
LT3 1.96 2.03 1.80 2.00 0.07 0.20
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Table 2 Recognition of fractal texture feature

Wi FETHRE/% HIEIE/ % F\/%
o i 50 78.95 61.2
B4R 88.2 78.9 83.3

ZEYTGUE 95 100 97.4

AT T ARG TUR UM AR o
3.3 HgIERERA SR 5L

R T 5 43 Y S0 R AR AE N R e AR D
H A5 U0 B OR A SCILR F 7 Fh i H 0) S0
R4 BT A S ) L S g6, BIVIR B A= 5 B GLCM
5 Tamura ZCHR4FAE . GLCM k£ % 1Y 6 4
FEAE B A B iR L 306 22 BE L 0 L X LR BE L R AR RLPE
M . TR E IR d T 4 4> J7 ] K B 3
FEE, ] 6 Rl RRAE (A 09 X908 5 7 25 4E y HORRAE In]
i, DAHRTHE DU 09 5 ) PR H AR U0 3
Tamura YE+5 7 FFAE (AR 4 B R B9 RRIE 1] £, BHE A
BEXFLCREE . Dy my B SRR MUK R ARG R L 5K
ISR 5 oy AR IO 5 3.1 A ], U B R IR
EE R IR 3 PR

*x3 ZEHFIE. GLCM. Tamura =438

FHEIR AR
Table 3 Recognition results of multifractal spectrum,
GLCM and Tamura
WHITT ik B/ % EEIEESD Fil%
ZEIE 95 100 97.4
GLCM (d=10) 100 94.7 97.2
Tamura/NFFHEE 94.1 84.2 88.9

M PEERUEE 149 £ B2 25 1, Tamura 20 BURFAE T 4
IBCA 75 W I AR A AT WL 2 — A BE 8 4 i TR R Y
JR TR, oAy 5 AN HEAEAE 24 J2 X0 48 ok B R 1 R
PEFT W BEGE T 4l 5, DR T AR M 2 T 48 5 T TR 1%
I SCHRAAE s T GLCM X BE 2 240 d 1 BUE A [] AT
VAR A O G AN R ROBE R B RIS R iR AR iR (15 3R A5
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DAt 24 540 B fe HE R Y 2 80 o I I 2 I A i RUBE
I BRI SRR A X DT A fe i, AT R AR
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PG 3 S AN TR g 14, Ge it — > T AR R S
FRAEE 2 T 3 . AN 22 RUBE B9 K DA
5B PR3 Jmy 38 1) BB RR AR 25 5 Ok $ 3R U F AR,
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