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Border detecting method for IR image of ship wake
Wang Huili, Qi Yi, Liu Huanying

(National Key Laboratory of Science and Technology on Underwater Test and control, Dalian, 116013 China)

Abstract: Compared with the nearby undisturbed seawater the temperature difference in the ship wake is
tiny and the ship wake presents obscure configuration. These induce the low contrast of the infrared ship
wake image and the borders of the wake images are difficult to be extracted. According to the characters
of ship wake and infrared wake image, a border detecting method by dynamic texture and mathematical
morphology was proposed. Firstly, the infrared wake image sequence was pre -segmented by dynamic
texture method, and then the edges in the wake area were extracted by Canny operator. The extracted
edges were dilated, labeled and selected by the mathematical morphology and the true wake borders were
extracted. The experimental results show that processing the wake images by the methods mentioned
above can effectively extract the borders of the ship wake and get better results.
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Fig.1 Dynamic texture segmentation flow
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Fig.2 Original image and segmented image
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Fig.3 Pre-segmented wake image by dynamic texture
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Fig.4 Extracted edges image by Canny operator
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Fig.5 Labeled edge image by mathematical morphology

FRAERT LIS I P 2RI 5, R LA T BE b T A i
S AR, e A A 1 G T AR RO, BRI R IR
HF R 6 BT g B A P AR RV A R SR O
T AT A5 AR 4l AV TGS A 150 B 8 Rt £y 25 2 JO 3
H R W A B BE B A LA, Ay BRI £ A
Frit oy RS

x 1 ZFBOGHMAERER
Tab.1l Area of each edge

Serial Serial Serial

number Area number Area number Area
1 266 2 964 3 14
4 956 5 47 6 419
7 68 8 74 9 5
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Fig.6 Detected wake borders

3 4 it

BEXT AR IR LLANEGAS LEBEAIR . A B PRI R B
M, AR T — R T Sl AR SR A 2 Ak PR
RmLAMNEARA Tk, i TR L X BT AT g S B
FAIE-5 R IR XA K W ANTR] R 3 (e L2
Her S A SR TT AR R XA T B Tz HI AP
BWITER BRI R AT, RES R b U
WALFE, AR LA S SR L SR 20 5h
TR AR AL T AR T

S

[1] Qi Vi, Liu Huanying, Chen Shengtao, et al. The test of Ship
IR Wake [C] // 8th Pacific Rim Conference of Lasers and
Electro-optics, 2009.(in Chinese)

[2] Chen Jie, Sun Jiyin, Chen Biao, et. al. Ship wake detection
based on nonsubsampled contourlet [J]. Infrared and Laser
Engineering, 2007, 36 (6): 972-976. (in Chinese)

[3] Szummer M O. Temporal texture modeling [D]. Massachusetts
Institute of Technology, 1995.

[4] Amiaz T, Fazekas S, Chetverikov D, et al. Detecting regions of
dynamic texture [C]// Proceedings of the 1st International
Conference on Scale Space and Variational Methods in Computer
Vision, 2007(2): 848-859.



e

%21 T AR A L S B AR R A o ok 57

@

. [5] Otsuka K, Horikoshi T, Suzuki S, et al. Feature extraction of [71 Zhang Hongqun, Zhang Xue, Xiao Wangxin. Adaptive

temporal texture based on spatio -temporal motion trajectory[C]// thresholds edge detection for image based on wavelet
Proceedings of the 14th International Conference on Pattern transform [J]. Infrared and Laser Engineering, 2003, 32(1):
Recognition, 1998, 1047-1051. 32-36. (in Chinese)

[6] Li Jianghong, Chen Liang, Cai Yuanhu. Dynamic texture [81 Yong Yang, Wang Jingru, Chen Changbin. Edge detection
segmentation using fourier transform [J]. Moden Applied method based on fusion technology [J]. Infrared and Laser
Science, 2009, 3(9): 29-36. (in Chinese) Engineering, 2004, 33(5): 542-544. (in Chinese)

..................................

RS FIREX — 43t F % B R F &R ESE %
LEmLE FLE BLE KLT AL RET

(1. T K3 BE¥RE,TT %M 110159;
2. PEMFR LAEZHFARLR AL THRHL F o, Lk 201203)

W OE. RBHART RG>T4 3t TiO, f2 SIO, AR EX S0 — L F R R EH LW H .
w3 AR S AT R G A, R T A P I AN E g, P ook K29 1840.1814.1466.1 423 nm, e 34,
e s AL ARAR GG AN F S o — . w P AR s s B S B, BT B P I ANk i A, 4 A s
T 1865.1489 nm, dn Ak AE AT AL R S o T FATHES] RS B HEEGFRLRAR, L FEFLAR
FmFEAAERNESE, R o TGS, RS EFTHEEGFERAR, LT ET AR I Fid%, mdf
S, RAn T HES AL, SRR S BRI EMKR R, BB,



