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1. Automatic Identification System

2. Copernicus Idea

3. Global Monitoring for Environment and Security
4. European Space Agency
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1. Automatic Identification System
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1. Convolutional Neural Network
2. Local Receptive Field

3. Weights Shared

4. Pool Layer
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1. Linear Regression Equation
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Introduction

Among marine environmental disasters, oil spills in
coastal waters are seriously affecting the ecosystem,
fisheries and the economy. Oil pollution causes
irreparable damage to the marine environment and
plant and animal life. Oil spills have a significant
disruption to the sea-based economy and have a
devastating effect on human life. Annually, 48% of
ocean pollution is related to fuel and 29% to crude oil,
and carrier tanker accidents account for only 5% of the
pollution entering the sea. Intentional contamination is
also more common than contamination reported from
shipwrecks. About 45% of oil pollution occurs when
unloading from a ship. Given that such spills occur
frequently, regular oil spills can pose a much greater
threat to marine environments and ecosystems than
oil and tanker accidents. The impact of not monitoring
petroleum products is apparently unknown, but a
major environmental impact is that seabirds land on
it by mistake. Quick and accurate determination of the
location of oil pollution is a great help in reducing the
damage caused by them [1].

Radar imaging systems, using a wide range and
different polarizations of electromagnetic waves due
to having rich information related to different aspects
of ground targets, and extracting various features for
ground surface imaging, provide useful information
related to coatings. Provide ground. This information
provided in the field of phase and amplitude, allows the
diagnosis and identification of various geographical
features [1]. Therefore, radar imaging systems have
been considered as an efficient and powerful tool in
the study of the earth's surface.

In various articles including the article of Ms. Shahla
Habibi, Zanjani et al. [2], Mr. Ali Akbar Motakan et
al. [3], Mr. Kaykhosravi Abbas et al. Behzad Raigani
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et al. [4], Mr. Dariush Yousefi Kobria et al. This
focus is on this issue, despite the careful study and
implementation of oil slick detection and classification
of these images, there is still a gap in the use of artificial
intelligence algorithms and in the optimization of
this process, only in the article by Mr. Yaser Rezaei
et al. [5] in Quarterly Signals and signaling systems
and data processing have dealt with this issue, ic the
classification of various images, including oil slicks,
and the determination of hyper parameters. This article
addresses this issue.

Materials and Methods

In this paper, several images collected using space
operating systems from December 8 to 25, 2007,
one optical image obtained by the Compass-2 MSC
(multitherapy camera) and two SAR images by
Sentinel-1 and TerraSARX for comparison Used with
simulation results.

Figure 1 shows coverage areas and Table 1 shows data
capture time, sensor mode, polarization, arc width,
spatial resolution, wind direction and wind data at
AWS automated meteorological stations. In this study,
multidimensional images were used using geometric
correction with reference to aerial optical images.
The oil-covered areas were extracted by the image
light threshold. For SAR information, radiometric
calibration was first performed to calculate the radar
cross-section (NRCS) and geometric correlations were
applied to match the Senteinel-1 image and aerial pho-
tographs. Figure 2 shows the SOC Geocoded images
obtained at 2 different times. In this paper, the prelimi-
nary results of simulating the movement of oil slicks
in the Hebei accident are presented, which include the
dispersion and prevention of oil flood movement, us-
ing satellite data and ocean models.
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Fig. 1 Map of satellite data and information coverage in the
study area (around Hebei Oil Tanker).
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Fig. 2 TerraSAR-X and Senteinel-1 satellite coverage area
map.

A wind drift factor was used in the simple experimental
formula, which is the result of limited performance in
the initial oil transfer, and in addition, a quantitative
evaluation model was developed for strong wind
characteristics and seasonal wind changes on the
west coast of Korea. In this model, the wind spinning
coefficient is not constant and causes confidence in
measuring the position of oil slick movement, and the
change of wind erosion factor and the variable of oil
slick distribution level may be more visible.

In this paper, the data used include satellite SAR data
obtained by two different satellites in the C-band and
X-band, and ground-based AIS reports are provided by
regional ships broadcast by satellites on the ground.
AIS datasets SAR images are used to further identify
naval targets.

In this paper, the flow of oil by wind (with constant
elongation coefficient) and the random diffusion of
oil particles by the average algorithm (WDO) in 3
dimensions, including the effects of evaporation,
emulsion and particle decomposition using the life
of petroleum particles are experimentally derived.
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It depends on factors such as the type of oil and its
thickness. This model requires a lot of information on
the oil and the polluted environment, so it is complex
and time consuming, but it has been used because of its
high accuracy in predicting the movement of oil slicks.
This research consists of four basic steps. At first, a
set of polarimetric features were extracted by existing
methods (main data features, target parsing features
and SAR separators) by Polsar software, then in the
preprocessing stage to remove noise and normalize.
The data was processed and in the next step the
training data was generated, then the solution of all
time separation of oil-like materials (Lookalike),
feature selection and determination of optimal
parameters were used using CNN neural network. And
the classification results are obtained using a trained
network structure. After evaluating the suitability of
each answer at each stage of repetition by classifying
the support vector machine and moving towards the
optimal answer, an attempt was made to select the best
suggested answer and the algorithm continued until the
stop condition was provided. An experimental formula
was then used to calculate wind data. Dispersion and
oil spill prevention were estimated using satellite data
and ocean models [7].

Results and Discussion

In practical applications, the movement of oil slicks
is predicted in a coordinate system consisting of mesh
networks. In the present study, the cell size was used
as the binary and wind fields, ie 500 x 500 m, to be
converted to a binary image. Cells that simulate virtual
particles in a binary image are considered first. Cells
are then selected that overlap with binary images of
satellite particles containing petroleum particles. In the
next step, the simulated virtual particles are expanded
as follows, using structural elements in morphological
image processing. During the simulation, a particle
moves along the path at the speed specified by
Equation (1) [8].

Vo= (Vo ™Q) (M
Then the average velocity vector (average velocity
and direction) V__of this particle is calculated and its
initial point is assigned to the position of the particle
at the end of the simulation. Physically, this process
means that cells that have passed through a virtual
medium-velocity oil particle at a moderate direction
during the simulation period are covered with oil
stains. The matching rate is defined as the number of
overlapping cells in the N _simulated image as defined
as the number of cells in the N_, satellite image.
Comparing the jump and wind speed parameters
by Senteinel-1 and TerraSAR-x satellites with the
simulated data, the following line graph is obtained:
casel shows TerraSAR-x satellite and case2 shows
Senteinel satellite.
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Comparing the jump and wind speed parameters
by Senteinel-1 and TerraSAR-x satellites with the
simulated data, the following line graph is obtained in
Figure 3: casel shows TerraSAR-x satellite and case2
shows Senteinel satellite.
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Fig. 3 Numerical simulation diagram of wind motion using
an experimental formula.

As shown in Figure 3, there is almost a linear relation-
ship between wind speed and wind drift factor.

Table 1 shows the numerical results obtained from two
simulated samples in comparison with satellite images
in Figure 3, as can be seen from the last column of
the table, there is a good match between the simulated
sample and the experimental sample.

Table 1 Mean wind speed, wind drift factor and degree of co-
ordination of simulation results compared to satellite images.

Simulation of [ w i n d | Wind jump | Highest level
samples speed factor of compliance
The first | 3. 07 0.029 94.69
example

The second | 1.82 0.023 71.33
example

Conclusions

The constant factor of wind drift can be the uncertainty
for the results of predicting the movement of oil slicks
using the experimental formula. In this study, the ef-
fect of wind storm coefficient on Hebei incident with
severe tidal conditions and comparing the results of
numerical simulation with 2 data sets from satellite
image were investigated. It was found that the best pa-
rameters for adaptation to different wind drift factors
were obtained and the optimal drift factor was linearly
proportional to the wind speed. Based on the regres-
sion relation, an experimental equation is proposed
and using this equation, the oil flood motion was re-
calculated using numerical simulation. Comparison of
the results with satellite data showed that the high rate
of adaptation was more than 60%, especially the new
model with an increase in adaptation accuracy of 90%
at high wind speeds and unstable weather conditions
at low tide compared to the conventional model. For
more accurate validation, further studies of other sites

with different conditions require more data, such as
terminal topography, dominant surface flow, etc., be-
cause the current model is derived from limited data as
a preliminary result.
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