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Hough Transform Based on Phase Grouping
Algorithm for Extracting Sea-Sky-Line

DONG Yue-fang'?,ZHANG Yun-feng',LIU Yang'?,XU Mei-fang"*
(1. Changchun Institute of Optics, Fine Mechanics and Physics,Chinese Academy of Sciences .
Changchun 130033, China,E-mail :dongy 727 @163. com;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Sea-sky-line detection is an important component involved in the target tracking
under the condition of sea-sky background. Considering the diversity of the sea~sky back-
ground, this paper first analyzes the disadvantages of some existing algorithms, and then a
better adaptability sea—sky-line extraction algorithm is presented. First, median filter is used
to eliminate noise such as cloud and sea clutter and other noise, and then Hough transform
based on phase grouping is used to extract the sea-sky-line. As the algorithm combines the
advantages of both the phase grouping and the Hough transform, it can not only extract the
sea-sky-line under low-contract, but also has strong anti-interference, and overcome its own
shortcomings of phase grouping and Hough transform. The experimental results show that
the method can extract the sea—sky-line from the simple and complex background. Through
lots of experiments, the results proved that this algorithm is adaptability, robustness, accu-
rate positioning, reducing the complexity of the follow-up target tracking.
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Fig. 3  Flow chart of algorithm for extracting the sea-
sky-line
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Fig. 4 (a)Image with obvious contrast and less noise; (b) Median filter result; (¢) A straight sea-sky-line is extracted.
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Fig. 5 (a) Image with obvious contrast and vast cloud; (b) Median filter result; (¢) Sea-sky-line is not interfered by cloud
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6 (a) 3 (b (o)
Fig. 6 (a) Image with inconspicuous contrast and less noise; (b) Median filter result; (¢) A gradient sea-sky-line is

extracted.

7 (a) 5 (b) 3 (o)
Fig. 7 (a) Image with inconspicuous contrast with more sea clutter; (b) Median filter result; (¢) Sea-sky-line is gradient

and not interfered by sea clutter.

8 (a) ;5 (b) (o)
Fig. 8 (a) Image with inconspicuous contrast with vast sea clutter; (b) Median filter result; (¢) Sea-sky-line is gradient

and not interfered by sea clutter.

9 (a) ; (b) (o)
Fig. 9 (a) Image of sky and sea with delaminations and object noise; (b) Median filter result; (¢) Sea-sky-line is not in-

terfered by delaminations.
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Fig. 10  Histograms of six kinds of sea—sky background images[ Fig. 4(a) ~Fig. 9(a) |
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Fig. 11 Treatment results of six kinds of sea-sky background images using the algorithm of Ref. [ 3] [Fig. 4(a) ~TFig. 9(a) ]
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Fig. 12 Sea-Sky line images are extracted by the algorithm of Ref. [3] after processed by median filter
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Fig. 13 A lot of information of sea-sky-line region is lost after denoised by Canny operator
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Table 1 Comparison of experiment results for extracting sea-sky-line
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min 1 min=60 s
L] h 1 h=60 min=3 600 s
,C ) d 1 d=24 h=86 400 s
L] [ ] ! 1"=(1/60) "=(x/648 000) rad
[ ] ’ 1'=(1/60) °=(x/10 800) rad
° 1 °=(x/180) rad
t 1 t=10° kg
u lua=1. 660 540X10 % kg
r/min 1 r/min=(1/60) s !
L.(D 1L=1dm*=10"7°m’
eV 1 eVa1.602 177X107 "]
dB
[ ] tex 1 tex=10"°" kg/m=1 g/km
hm’ 1 hm*=10 000 m”
n mile 1 n mile=1 852 m( )

kn 1 kn=1 n mile/h=(1 852/3 600) m/s( )




