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Marltlme observation through satellite missions

CSK (ASI)

Sentinel | (ESA)
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Marltlme bservatlon through satellite missions

CSK (ASI)

Sentinel Il (ESA)
e SAR
Optical
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(ImageSat)
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Vessel identification through remote sensing data
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Vessel identification through remote sensing data

I

A software platform to
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Vessel identification through remote sensing data

I

A software platform to
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Tanker : :
Bulk Carrier Cruise ship
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Vessel |dent|f|cat|on through remote sensing data

I

A software platform to

Detect Classify Estimate

Tanker : :
Bulk Carrier Cruise ship
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Vessel |dent|f|cat|on through remote sensing data
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A software platform to
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Vessel identification through remote sensing data

I

A software platform to

e Velocity
* Route

Detect Classify Estimate

e Coordinates

Tanker - : e Shape
Bulk Carrier Cruise ship
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Detection

Constant False Alarm Rate
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Detection

CFAR » Hypothesis on background statistics » Gaussian distributed
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Detectlon

CFAR » Hypothesis on background statistics » Gaussian distributed

Boundary array

Guard area

Locally estimated in moving windows Test pixel

— 0l b iz - W= "Il D = &5 = = == g w1l European Space Agency



[

2L N
AKX
Detection

signal larger then the local threshold
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positive detection
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Detection

signal larger then the local threshold

|

positive detection

Ship centroid
coordinates
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Segmentatlon/cla55|f|cat|on

Morphological information
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Iterative procedure based on sigma-thresholding

* Refined ship centroid
e Ship footprint
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Geometrical information
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Segmentation/classification

Principal inertia axes

* Ship dimensions
e Ship route
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Wake detectlon

Input Patch

— 0l b i= ™ - W = T Il D e BT S B2 m v European Space Agency



Wa ke detectlo

Input Patch

\2
[ Signal enhancement ]
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Input Patch
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Signal enhancement
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Wake analysis
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Line detection by RT

Estimate separation
between wake tip and ship
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Wake analysis

Velocity
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Wake analysis

Velocity
Estimation - 2

Ship’s wake cuts
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Cusp wave
frequency analysis

Cusp wave A peak

A
peak \ ,3glpeak
Vship = T
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Conclusions
Wake analysis

Velocity
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detection
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OSIRIS
Optical/SAR data and System Integration for Rush Identification of Ship models

|
esa H ], N =S AT 1 ECC

https://wiki.services.eoportal.org/tikiindex.php?page=0SIRIS
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Wake pattern: SAR visual feature providing information about the vessel kinematics

Stripmap HImage
5m px resolution
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Novel method for wake detection

Signal thresholding
and vessel masking

Family of straight lines
passing through the
supra-threshold points
and the frame origin

slopes histogram

Frame with origin on
\’ the vessel centroid

Pim e e e S, 20~19.5°
S : A number of peaks equal to the
number of wake components... ...with the expected

angular apertures

ENNE
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Ship’s speed - 1
Vege = 7.5-103m/s

R=~704-10°m

Ship’s detection

A
Veroo o = Vsat *8S~  estimated from the
_ _ ship,r R image
Azimuth shift A

estimation

Ship’s speed

estimation

A ~ 1645 m, Ve ~ 33.95 kn A =~ 175 m, Vgpipr ~ 3.63 kn
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Ship’s speed - 2

Cusp wave
frequency analysis
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Future Prospects

» Implementation of a novel method for wake detection in SAR maps
» Joint exploitation of wake analysis results and fine segmentation output
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Morphological Features for classification

)

1 - Width of MBC (Beam)
2 — Length of MBC (LOA)
3 — Aspect Ratio: W/L

4 — Area: ~W*L

5 — Perimeter: ~W+L

6 — Shape compactness
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Radiometric Features for classification

1 — Mean value of RCS

2 — Standard Deviation of RCS

3 — Ratio of Standard Deviation and Mean
4,5 - Normalized centers in x, y direction
6+12 — Hu Invariant Moments

13 - Fractal dimension

14 — Power filling ratio

15 — Space filling ratio

International Workshop on Computational Intelligence for Multimedia Understanding
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Features from SAR imaging
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Wake detection

%

Input Patch

Signal enhancement

Edge detection

Radon/Hough
Transform

\’.
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Wake detection

International Workshop on Computational Intelligence for Multimedia Understanding




Heading

Considerations

» Bisector if three components are observed

e Turbulent direction (brightest component)

* No sinusoidal component is observed

» Nearest one to the Ship segmentation estimation
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Heading

Considerations

Bisector if three components are observed

e Turbulent direction (brightest component)

* No sinusoidal component is observed

» Nearest one to the Ship segmentation estimation
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