H15% H4am AMERZS5BEFEREFER Vol.15,No. 4

2017 4 8 A Journal of Terahertz Science and Electronic Information Technology Aug., 2017

XE4HS: 2095-4980(2017)04-0558-07

EF oAt EE XN 2 MARET B 3R 7l
WEE, THE, | B
(EHR% @i fF BRI =B E N ESLRE, L 200433)

W OE, B -—METoRMEMHEEEPCA)N L MR LA KILEERGAR)E 4 B 3R
Bk, GRESEMBAFEEAEENFMEOTSU) S 2 0 a b, FlA 2B PCAE ¥ ks
M&é@ﬁﬁ%%%ﬂ%ﬂ%% TR A 52 BR (5 B AR B B0 R B Hough % 3 3t 2 3k [ & 24T A I
MR G, R\ RNHORELGFAERESHMALERMAGELE. RUEREXH, HEET
y&%fﬁ#&/)ﬂ'SARIET%MMH’J%%@%%M@, RHERE S, MWTHRERE,

KEIR: ARAEFR; ZMMEL B RA; 2FAELHEFE; HItRHFHoughT#; %
WA FIERK; KE; OSTUHE & 5 F 1 4 4

RE S ES: TNI57.52 XEkFRERD: A doi: 10.11805/TKYDA201704.0558

Automatic recognition of multiple ship wakes in SAR image based on PGA

SUN Yuxin, DING Juanjuan, LIU Peng*
(Key Laboratory for Information Science of Electromagnetic Waves, Fudan University, Shanghai 200433, China)

Abstract: A Phase Gradient Algorithm(PGA) based algorithm for the automatic recognition of multiple
ship wakes in Synthetic Aperture Radar(SAR) image is presented. Firstly, the center point of each ship
image is extracted by using a combination algorithm of multiple-structure morphology filtering, the OTSU
automatic segmentation and the clustering method. Then, the whole image is divided into sub-images
which are chosen to be a square of appropriate size and the centers of sub-images are the detected points.
As moving ships in SAR image always result in residual chirps in the azimuthally processed signals, the
block-wise PGA is utilized to compensate the position offset and defocusing effect in each sub-image.
Finally, an improved local Hough transform is proposed to detect the ship wake based on an inverse
analysis of the detected wake's coordinate and angle, and the locations and the trajectories of each moving
ship are obtained. The examples demonstrate that this algorithm can accurately recognize and restore the
ships' actual trajectories and locations with high detectability and low false detection rate.

Keywords: Synthetic Aperture Radar; multiple ship wakes detection; block-wise Phase Gradient
Algorithm; improved local Hough transform; multiple structure morphology filtering; clustering; OTSU
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