Dark Spots Extraction from Oll Spill SAR Image Using a Irregular Marked Point Process
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ABSTRACT

« Aiming at the difficulty to determine the * Intensity models of SAR Iimages
geome_trlc shapes of the dark spots_ in oil spill p(Z|4,G.m, P,k):ﬁ H 7% : exp[—éjx H Zo™ : exp[—éj
SAR image, a dark spots extraction method ia2c0, L(a,) By By ) iz T(ay)Bs Jin
based on irregular marked point process is » Dark spots extraction models
proposed. The proposed method combines the p(ﬂ,G,m,P,k‘Z)oc p(Z\ﬁ',G,m,P,k)p(,b')p(m)p(G\m)p(P\m,G)p(k\m,G)
!rregular marked p_omt process, Bayesw_m o 701 -z 7t Z, 1 (B i)
Inference and Reversible Jump Markov Chain _ngf(ao)ﬁfo exp( Fo)ngbr(%) z exp( ﬂb]x Tro. exp( 2002 jx
Monte Carlo algorithm (RIMCMC). i k |
1 (B, — ,ub)2 AT I jzlkj nr = fj_-.‘_.-_ it R e P T s
INTRODUCTION. . G e LML Uil SR S
| e Simulation G R e e O SR R
 Oil pollution belongs to the most widespread The Metropolis-Hastings and RIMCMC algorithms are used to simulate dependent
man-caused emergency situations considerably samples from the posterior distribution of @ = (f, G, m, P, k) while the parameter space
harming ocean ecosystems and different types IS variable during sampling. The move types designed in this research include:
of economic activities. Earth observation (1) Move 1: updating scale parameters g
satellite sensors have proved to be a cost- (2) Move 2: add or remove polygons
effective, all-weather and all-day early warning oo i) oo ) o) B S S AR LN B S S
way to help identify and monitor oil-spills o 1) 1) o 1) Fig.4 Extraction results of Radarsat-1/2 SAR images
before they cause widespread damage. Synthetic Pt Bt Bt
Aperture Radar (SAR) sensors with all weather, ot Cez 1) ot Cez 1) m
day and night, large area observation P ROS e _
capabilities are a convenient and effective tool e ) Y e VO - ) sual assessment
for oil spill monitoring. The detectability of oil . Shrepei
spill by SAR sensors is based on the fact that oil (3) Move 3: add or remove polygons nodes

slicks dampen the Bragg waves on the ocean
surface and reduce the radar backscatter
coefficient. This results In dark regions or spots (50 )
In SAR Images.

e Dark spots extraction Is an important task of oil

(Si2: ti2)
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Fig.4 (a) shows the dark spot outline of proposed method,

(b) shows the real outline, (c) shows the overlay result
of two outlines

(Sj4’ tj4) (Sj3’ tj3)

spill  detection. However, due to the (500t (5. t) e Confusion matrix and statistical measurements
characteristics of continual drift and diffusion Dark Back Producer’s
i .. g ] Ola
over time, i1t iIs difficult to determine the (4) Move 4: polygons merged spots  ground accuracy
geometric shapes of dark spots. This research (5.t (5015 S[;%rtt 1052 30 1082 97.23
proposes an extraction method which could * Back
: : (51 fy) 156 15146 15302 98.98
determine the dark spots shapes effectively. o) ground
_ Total 1208 15176 16384
“ accuracy
e Simulated SAR image and Radarsat-1/2 SAR e o ) Overall 98.86 Kappa 0.9127
accuracy coefficient

images are used in this research. * Optimization

The MAP estimation Is used to obtain optimal parameters @y, p -
_  This research proposes an oil spill extraction
* . — method which could determine the dark spots

shapes effectively. The proposed method
combines the irregular marked point process,
Bayesian inference and Reversible Jump
Markov Chain Monte Carlo algorithm
(RIMCMC). The extraction results demonstrate

that the proposed method could locate and
extract dark spots effectively.
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