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Met Ocean Applications of Remote Sensing
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Maritime Domain Awareness And Monitoring

.
'L AlS Data |

v
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L 4

Static Information
(Information on ship

Dynamic Information
(Information on ship’s

Voyage Information
(Information on current

characteristics) movement) voyage)
MMSI(Maritime Mobile | Ship’s position (longitude, Destination, Draught,
Service Identity), IMO latitude),Speed Over Estimated time of
Number, ship name, ship Ground(SOG), Course arrival(ETA)
type, ship dimensions Over Ground(COG),
Heading
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VMS: Vessel Monitoring System
LRIT: Long Range Identification & Tracking of

AL A__.a2 2 _ 00 _ __a°€°_ _2°_ £

Ships

VMS
a satellite-based
fishing vessel
monitoring  system

that provides ship
information such as
location, course and
speed to fisheries
authorities and at
regular intervals.

Generally  transmit
data at least every 60
minutes  depending
on law regulation
specifications.

an automated and
satellite based vessel
tracking system
designed to collect and
diffuse vessel position
information  received
from vessels.

use of LRIT systems is
mandatory for vessels

on international
voyages including
passenger ships

carrying more than 12
passengers, high speed
ships, offshore drilling
and cargo ships over
300 tonnes.

designed to ensure that
ships  provide daily
position reports, at a
basic frequency of once
every 6 hours.

LRIT

a radio navigation
equipment that emits
VHF for a vessel that
has been required by
the International
Maritime Organization
(IMO) for the Safety of
Life at Sea (SOLAS) &
contains vessel
information and vessel
position.

requires operating AIS
transmitters on all
international cargo
vessels of more than
300 tons displacement,
all cargo vessels of
more than 500 tons
displacement, and all
passenger vessels.
frequency of data
transmit is 3sec-3 mins.
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Quick workflow of the processing chain of Level-3C Data v

IAIVDM,1,1, ,B,167Ug=001003UP48=<P<Wb

AlS DATA
DECODER

'AIVDM,1,1,,B,167Ug=001003KA43=<P<Wb:
'AIVDM,1,1,,B,167Ug=001003LA93=<P<Wb:

re4e0,0*37
ro4ee,0*21

:r0400,0%92
IAIVDM,1,1,,B,167Ug=001003RE00=<P<Wb:
1AIVDM,1,1,,B,16?Ug=001003P585=<P<Wb:
IAIVDM,1,1,,B, 16?Ug=0010030014=<P<Wb:
IAIVDM, 1,1, ,B,16?Ug=001003TF40=<P<Wb:
IAIVDM, 1,1, ,B, 16?Ug=001003HG77=<P<Wb:
1AIVDM,1,1,,B,16?Ug=001003HU99=<P<Wb
1AIVDM,1,1,,B,16?Ug=001003SP21=<P<Wb:

ro4e0,0*e0
ro400,0+*83
ro400,0*54
ro4e00e,0%62
ro400,0*83
ro4eo,0*92
re4ee,0*11

AIS Data
MMSI
419688000

Time
2024-01-25
23:28:09

Lat
35.44

419000418

2024-01-25
23:45:52

43.26

73.27

7.33

185

419000154

2024-01-25
23:30:39

32.16

71.55

212

419729000

2024-01-25
23:33:12

38.54

73.33

12.20

88

419000182

2024-01-25
23:40:02

36.15

72.16

13.55

216

AIVDM PACKET

DATA
PREPROCESSING

‘gs

EOS09 On-board

AlS

Typical AIS AIVDM Packet

IAIVDM,1,1,9,A, [1000D00PDOR UnljA@72 RuvL0<04| ,0*5E
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|AIVDM 1 1. 9 A Daa 0 5E
|—-- CRC validation code
MNumber of fill bits
Encapsulated message
Channel
= [dentification code
= Sequence number
= Number of messages
= Specific identifier
= Start symbaol
Level Product Type Format
. KML vector layer having static and
AlS Information | . .. Y . 8
Level 3C kinematic information from AIS
Product .
receiver
LEVEL-3C PRODUCT




RISAT-2B, EOS04/09 & NISAR Specifications

RISAT-2B-R1/R2 - EOS04/09 (RISAT-1A/1B) NISAR SPECIFICATIONS
Maritime Mode SPECIFICATIONS SPECIFICATIONS IO I specifications
parameters | S TR ameters [ T Band S-band Lband
Band X-band Band e — W 747 km with 98 inclination (polar sun-synchronous)
574 km with 98 inclination (polar sun- 524 km with 98 inclination (polar sun- Rfepeat Cycle 12.days
synchronous) synchronous) Time ?f Nodal 6AM /6 PM
Frequency 9.6 GHz Repeat Cycle 17 days for EOS04 / ~9 days combining Crossing
Wavelength 3.125cm both EOS04/09. 3.2 GHz@137.5 MHz 1.257 GHz 140 MHz
2000-2500 Hz Time of Nodal 6 am/6 pm Wavelength 9cm 24 cm
Available WV Crossing Available Single Pol (SP), Dual Pol (DP), Quasi-Quad Pol (QQP),
Polarization Frequency 5.4 GHz Polarimetric hybrid Circular Pol (CP) in S-band only, and Quad Pol
m 140-250 Km Wavelength 5.5cm Modes (QP) in L-band only
2800-3700 Hz Range 10 MHz, 25 MHz, 37.5 5 MHz, 20 MHz, 40 MHz,
statllalt, S (o 2L2fm (5 EIERE) Available Single Pol (SP), Dual Pol (DP), Circular Pol Bandwidths MHz, 75 MHz 80 MHz
o Polarization (CP), Full Pol (FP) Options

Incidence Angle 550 - 600 10-223 Km > 240 Km (except for QQP > 240 Km (except for 80
Range ' . Mode) MHz BW)
Noise Equivalent -10dB Spatial Resolution 1m-50m SEUEGE G 6.5m (Az); 2m-15m (Slant-  7m (Az); 2m-30m (Slant-
Incidence Angle 11@ - 550 Ra) Ra)
Doppler Aliased to get large Swath Range Incidence Angle 333 470 33@- 470
Bandwidth Noise Equivalent -17 dB Range
Noise Equivalent Better than -25 dB (for required full-swath modes )

Sampling

Doppler No aliasing

Band\A_Ildth Left (South) pointing
Sampling _ Pointing Control <273 arc seconds
Systematic 6 am pass in MRS mode Orbit Control < 500 meters

Coverage of
Indian Landmass

Free & open access
Access
S 2020 Ek: > 202 E“ >S 2025 (NISAR+EOS09)

N
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EOS04/09 & NISAR Coverage for Ocean Applications

Ecosystem Structure: 1.1 Agriculture biomass & Crop monitoring; 1.2 Forest
biomass; 1.3 Forest disturbance; 1.4 Mangroves / Wetlands; 1.5 Alpine vegetation; 1.6

. Vegetation phenology; 1.7 Soil moisture; 1.8 Ecosystem stress assessment RISAT-1B

Land Deformation: 2.1 Inter-seismic / Co-seismic deformations; 2.2 Landslides;

AIS Footprint .
2.3 Land subsidence; 2.4 Volcanic deformations 25

Cryos phere: 3.1 Polar Ice Shelf / Ice sheet; 3.2 Sea Ice Dynamics; 3.3 Mountain snow/
glacier 3.4 Glacier dynamics/ hazard (Himalayan Region); 3.5 Climate response to glaciers;
3.6 Sea-Ice advisory on safer marine navigation in Antarctica region

Coasts & Ocean: 4.1 Coastal erosion / shoreline change; 4.2 Coastal subsidence and &,

= ; ; EOS-04 MRS
vulnerability to sea-level rise; 4.3 Coastal bathymetry; 4.4 Ocean surface wind; 4.5 Ocean Gaininao
wave spectra;=4.6 Ship detection=4.7 Coastal watch services . i

India Mosaic

g
¢

‘. ' Disaster Response: 5.1 Floods; 5.2 Forest fire damage assessment; 5.3
' Coastal oil spill; 5.4 Earthquakes / Others

'

EOS-04/09 MRS
Systematic Coveragec,ﬁ_qw

Geological Applications: 6.1 Structural & Lithological mapping; 6.2 Lineament . -<Zi% '.__'_
mapping; 6.3 Paleo-Channel study; 6.4 Geomorphology; 6.5 Land degradation V7 '
mapping; 6.6 Geo-archaeology; 6.7 Mineral explorations

NISAR targeted AOI for
ceanoatal Applications Co

1 o
b 2 %

T

5 “

astal Scenes Oceanic Scenes

g—

177 scenes
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Basic Concept of Ship Detection in SAR Images

s ldentify pixels that do not fit to the statistical
properties of the sea clutter keeping constant the
probability of false alarm throughout the input

SUB IMAGE

19.88N, 71.67E

~
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42 i 3 378 512 429
i ) 49 5 2 Statistics
Selection of parameters like PFA, Computation of e oo Sl i
|n put 626 56 30 918 687 €37 Max: 1586
| guard window size, background local sea clutter ®W W om W wma Mean: 54255
mage 0 0 PRE:- 1% 553 45 B4 M : ’
window size level b on & S BB
820 440 484 frd 5 4li
€7 B4 851 488 739 e
694 £} 73 05 647 617
e vy 513 7 320 460
Target pixel Move all Application of *Eﬁ 1;: 5;3 =f:z ::: o - [
17 7 630 3 €8
Derivation of clustering and windows by derived local ——— S
ship attributes removal of one pixel detection B W G G R T [T
false alarm and repeat threshold Wl 09 B3 NE 1K Mean: 592.29
S5 g M W B M S ZAs
4553 3362 359 2916 4087 3255
4510 w2 8437 4 8075 15
5007 18 7580 9554 783 3554
617 1683 €417 e B40A0 17548
» m. & m, represents background and test window mean WLMT W0 W WM
. 1% a7 3k g 618 4541 1-> 66784
> DeteCtlon threShOZd' t = ax mC 106 1681 4287 436 78 1761
1
» a=N=* (PFAN - 1) , Pra = Probability of false alarm, N = Number of cells in background window
ship .
> m; < . . Detection threshold
=no-ship
» CA-CFAR (Cell Averaging-Constant False Alarm Rate) is a statistical based approach for detection of ship pixels in SAR

images.

» Variants of CFAR are possible based on different treatment given to background pixels. In case, of CA-CFAR (most widely
used operationally) variant, background pixels are averaged as shown in above equation.

» PUT defines minimum detectable ship size, Guard window define maximum expected ship size to be detected, &
Background window define pixels used to estimate background (ocean clutter).

» All the parameters are to be fine tuned for a particular sensor. Typical values of parameters for EOS04 are: PUT=3, Guard } Guard Cells
Window=17, Background Window=25, PFA=1e-6. / / a2

» As PFA increases, detectability increases, but false alarm also increases, so PFA has to be adjusted according to the
dataset.

» alpha (a) is constant for the dataset, & threshold adapts to the background pixels.

N
\\.
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Content of Ship Detected Data Product (Level-3B) >

nﬂ? ml

L3B
WORKORDER-ID

KML File

BANDMETA. txt

oductI
tID=E0S-04

OrbitNo=35
erPixel=1

ersion="1.0" encoding="utf-8"?>
xmlns="http://earth.google.com/kml/
“ument scene-ID="RB2_844v_W_s
scripti AR-Imaging-Tin

t Number-of-shi

[ = ="2020-12-31 07:41:31,908258164"
' detected-in-this-scene ="10"
[ 1pt Number-of-ships-associated-with-AIS-1n-this-scene ="0"
Placemar
Data name="ShipLabelNumber"
al RBZ2_844v_W_s25001_label_1_cfar=/vz
Dat 2
ta name="MaximumEnergy sigma0 unit=dB"
1lue=9,6 11U
Data
ita name="Background_Energy_sigma0® unit=dB"
ilue=-12,3 il
ata name="Length unit=n"
11 280,53

Data name="Width unit=m
ilue=58.67 1

n—ﬂ name="Area unit=m#*m"
al 39190, 04 all

ta name="Orientation unit=degree
alue=-86.71 alues

Data name="AIS_Association_flag"
al B</valu
ita name="MMSI"
1 ¢ Nh
Data
ta name="S0G unit=kmph"
il ue=NA lue
ata name="HDG unit=degree"
1 NA

Data name="UTC-TIME"
Dat
ata name="Distance-Error unit=km"
al NA 3

1tes=70.3683, 15. 6046 rdina

enar " Example of KML Product
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04-0CT-2022 23:52:03.502

Land Masked Image

21.15N, 91.54E
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Example of Ship Detection in Coastal Scene — Case: 2 -/ SAG 413

Original Scene EOS04 Data

Land Masked Image

5.77N, 9¢.01E
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Example of Ship Detection in Deep Ocean — Case: 1 o

Detected ships with bounding
boxes on zoomed region

5.78N, 94.20E

CEOS SAR Cal & Val Workshop 2024, Space Applications Centre, Ahmedabad, India 13



Example of Ship Detection in Deep Ocean — Case: 2 o

Detected ships with bounding
boxes on zoomed region

14.75N, 95.92E

CEOS SAR Cal & Val Workshop 2024, Space Applications Centre, Ahmedabad, India 14



02-OCT-2022 00:29:46.814

Few more Coastal Cases

Ve

29-SEP-2022 23:17:16.195%

Number of ships (Observed)

62

02-0OCT-2022 00:26:43.128

Number of ships (Observed)

72

Number of ships (Observed)

106

EOSO04 Data

CEOS SAR Cal & Val Workshop 2024, Space Applications Centre, Ahmedabad, India
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Few more Ocean Cases

MASK FLAG=NA
StripStartTime=2210098528300008615424
StripEndTime=2210898532396540071616
GroundTrackVelocity=-9999. 99
DEMSource Grid=HNA

3

NoDetectedShips=598

NoAssociatedShipss=6

MASK FLAG=NA
STripStartTime=2209272336050472758016
StripEndTime=2209272330000867 176448
GroundTrackVelocity=-9999.99
DEMSource Grid=NA

OF TWAR F Lify = A3

NoDetectedShips=6
NoAssociatedShips=0

shipChips BAND_META.txt KML

16

~
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Verification of KML loaded on Google Earth

241994611_label_49_cfar

]

Ele Edit View Took Add Help

241994611_label_50_cfar
3

[™ 1 & Temporary Places
241334511 _shipparameter kmz

241384611 _label_43_cfar 241984511 _label_50_cfar

[ & [T

¥ Layers

]
’2419946117\ Ll 241994611 _laby

[* B & Primary Databace

e z 5 3 ‘

£l P Foads
8 ) 30 Buidings
Weather
¥ Gallery
87 Mare
¥ Temain

r Data SIO; NOAR, U.S. Nay,
Data SIC. NOAA, U.S. Navy, NGA. GEECO
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EOS04 Data SRR RS . . .
R e B Sk 1 Pixel = 18m in EOS04 Systematic Coverage

Medium Sized(5 to 50 Pixels)

Large Sized(>50 Pixels)

Small Sized(<5Pixel)
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Need of AIS Data Filtering (Abnormalities in AlS)?

ROI of AIS Data
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AlS messages being repeated multiple times?

Elesignation, trackname,updatetime, latitude, longitude, course, speed . . - lati | .
DONG FANG HONG 3, MMSI- 413332030, 2021- 08-07 23:09:41,15.5567, 115. 142, 47, 11 designation trackname updatetime atitude ongitude _course | speed]

DONG FANG HONG 3,MMSI - 413332930, 2021- 08-07 23:09:41,15.5567,115.142,47,11 . vy .EC.
DONG FANG HONG 3, MMSI - 413332930, 2021- 08-07 23:09:41,15.5567,115.142,47,11 |+ DIGNITY ACE MMSI-311002900 2021-08-07 23:55:00 13.075 113.382 225 17
DONG FANG HONG 3, MMSI-413332930,2021-08-07 23:09:41,15.5567,115.142,47,11
GASLOG GEORGETOWN, MMSI - 310800000, 2021-08-07 23:27:59,15.9067,115.802,21,15 |3 DIGNITY ACE IMMSI-311002900 2021-08-07 23:55:00 13.075 113382
GASLOG GEORGETCWN, MMSI - 310800000, 2021- 08-07 23:27:59,15.9067,115.802,21, 15
GASLOG GEORGETOWN, MMSI - 310800000, 2021- 08- 07 23:27:59,15.9067,115.802,21, 15
GASLOG GEORGET OWN, MMSI - 310800000, 2021- 08- 07 23:27:59,15.9067,115.802,21,15 |3  DIGNITY ACE MMSI-311002900 2021-08-07 23:55:00 13.075 113.382
GASLOG GEORGETOWN, MMSI - 310800000, 2021-08-07 23:27:59,15.9067,115.802,21,15
GASLOG GEORGETOWN, MMSI - 310800000, 2021- 08- 07 23:27:59,15.9067,115.802,21, 15 .
TRANG AN 08, MMSI - 457193000, 2021- 08-07 23:28:03, 16.2733, 108.548, 156, 11 4 DIGNITYACE  JMMSI-311002900 2021-08-07 23:55:00 13.075 113.382
TRANG AN 08,MMSI - 457193000,2021-08-07 23:28:03, 16.2733, 108.548, 156, 11
TRANG AN 08, MMSI - 457193000, 2021- 08-07 23:28:03, 16.2733, 108.548, 156, 11 . 2900 08 .cc,
TRANG AN 08,MMSI - 457193000, 2021- 08-07 23:28:03, 16.2733, 108.548, 156, 11 5 |DIGNITY ACE MMS5I-31100 2021-08-07 23:55:00 13075 113.382
TRANG AN 08,MMSI - 457193000, 2021-08-07 23:28:03, 16.2733, 108.548, 156, 11
TRANG AN 08,MMSI - 457193000, 2021-08-07 23:28:03, 16.2733,108.548, 156, 11 6 DIGNITY ACE MMSI-311002900 2021-08-07 23:55:00 13.075 113.382
TRANG AN 08,MMSI - 457193000, 2021- 08-07 23:28:03, 16.2733, 108.548, 156, 11 .
NAN HAI 220, MMSI-413022000,2021-08-07 23:32:59,20.8133,115.717,42,0 COI‘I‘GSpOIldlIlg to same
NAN HAI 220,MMSI-413022000,2021-08-07 23:32:59,20.8133,115.717,42,0 7 DIGNITY ACE MMSI-311002900 2021-08-07 23:55:00 13.075 113.382 225 17 .
NAN HAI 220, MMSI - 413022000, 2021-08-07 23:32:59,20.8133,115.717,42,0 - MMSI at same time Stamp
NAN HAI 220, MMSI - 413022000, 2021-08- 07 23:32:59,20.8133,115.717,42,0

15 was observed.

17
17
17

17
17 Multiple messages

B & | & BB

SBI TANGO,MMSI -S538006140,2021-08- 07 23:39:00,20.9533,110.853,327,0 |

SBI TANGO, MMSI - 538006140, 2021- 08- 07 23:39:00, 20.9533,110.853,327,0 12 GASLOG GEOR... | MMSI-310800000 2021-08-07 23:27:59 15.9067 115.802 21
SBI TANGO,MMSI - 538006140, 2021-08- 07 23:39:00, 20.9533, 110.853,327,0 !
SBI TANGO, MMSI - 538006140, 2021- 08- 07 23:39:00, 20.9533, 110.853,327,0 .

SBI TANGO, MMSI - 538006140, 2021- 08- 07 23:39:00, 20,9533, 110.853,327,0 13| GASLOG GEOR... |MMSI-310800000 2021-08-07 23:27:59 15.9067 115.802 2 15
NAN HAI 220,MMSI- 413022000, 2021-08-07 23:39:12,20.8133,115.717,42,0 E
NAN HAI 220,MMSI- 413022000, 2021-08-07 23:39:12,20.8133,115.717,42,0 14 GASLOG GEOR... MMS]-310®00000 20?_1_,08-07 B‘27'59 15%7 115'802 ?_1. 15
NAN HAI 220,MMSI-413022000,2021-08-07 23:39:12,20.8133,115.717,42,0 -

NAN HAI 220, MMSI- 413022000,2021-08-07 23:39:12,20.8133,115.717,42,0

NAN HAI 220,MMSI- 413022000, 2021-08-07 23:39:12,20.8133,115.717,42,0 15 GASLOG GEOR... |MMSI-310800000 2021-08-07 23:27:59 15.9067 115.802 21 15
GRAND PIONEER,MMSI-352935000,2021-08-07 23:42:04,19.3583,119.187,215, 14 i

GRAND PIONEER,MMSI-352935000,2021-08-07 23:42:04,19.3583,119.187,215,14

GRAND PIONEER,MMSI - 352935000, 2021-08- 07 23:42:04,19.3583, 119,187, 215, 14 16 | GASLOG GEOR... |MMSI-310800000 2021-08-07 23:27:59 15.9067 115.802 pa | 15
GRAND PTONEER, MMSI - 352935000, 2021-08- 07 23:42-04, 19. 3583, 119. 187, 215, 14 ]

GRAND PIOMEER,MMSI - 352935000, 2021-08-07 23:42:04,19.3583,118.187,215,14 -310800000 -08 - )T
GRAND PIONEER, MMSI - 352935000, 2021-08-07 23:42:04,19.3583,119.187,215, 14 17 | GASLOG GEOR... |MMSI-31 2021-08-07 23:21:39 159067 115.802 4 15

PTI HUDSON,MMSI - 477854700, 2021-08-07 23:50:46,13.8117,115.483,225,11
PTI HUDSON,MMSI-477854700,2021-08-07 23:50:46,13.8117,115.483,225,11
PTI HUDSON,MMSI - 477854700,2021-08-07 23:50:46,13.8117,115.483,225,11

PTI HUDSON,MMSI- 477854700, 2021-08-07 23:50:46,13.8117, 115.483,225,11 50 TRANG AN 08 MMSI-457193000 2021-08-07 23:28:03 16.2733 108.548 156 11
PTI HUDSON,MMSI- 477854700, 2021-08-07 23:50:46,13.8117,115.483,225,11 |
MAERSK HAVANA, MMSI - 563069900, 2021 - 08-07 23:54:58, 15.245,116.023, 41, 22 51| TRANG AN 08 MMSI-457193000 2021-08-07 23:28:03 162733 108.548 156 1

MAERSK HAVANA, MMSI - S63069900, 2021 - 08- 07 23:54:58, 15.245,116.023, 41,22
MAERSK HAVANA, MMST - S63069900, 2021 - 08- 07 23:54:58,15.245, 116.023,41,22 3
MAERSK HAVANA, MMSI - S63069900, 2021- 08- 07 23:54:58, 15.245,116.023,41,22 52 TRANG AN 08 IMMSI-457193000 2021-08-07 23:28:03 16.2733 108.548 156 1
MAERSK HAVANA, MMSI - S63069900, 2021-08- 07 23:54:58, 15.245,116.023, 41,22
MAERSK HAVANA, MMSI - S63069900, 2021 - 08- 07 23:54:58, 15.245,116.023,41,22
MAERSK HAVANA, MMSI - 563069900, 2021-08-07 23:54:58, 15.245,116.023, 41,22 53 | TRANG AN 08 MMSI-457193000 2021-08-07 23:28:03 16.2733 108.548 156 11
DIGNITY ACE,MMSI-311002900,2021-08-07 23:55:00,13.075,113.382,225,17 L
DIGNITY ACE,MMSI-311002900,2021-08-07 23:55:00,13.075,113.382,225,17

DIGNITY ACE,MMSI- 311002900, 2021-08-07 23:55:00,13.075, 113,382, 225, 17 54 | TRANG AN 08 MMSI-457193000 2021-08-07 23:28:03 16.2733 108.543 156 1
DIGNITY ACE,MMSI- 311002900, 2021-08-07 23:55:00,13.075, 113,382,225, 17 !
DIGNITY ACE,MMSI-311002900,2021-08-07 23:55:00,13.075,113.382,225,17 55 TRANG AN 08 IMMSI-457193000 2021-08-07 23:28:03 16.2733 108.548 156 11

DIGNITY ACE,MMSI-311002900,2021-08-07 23:55:00,13.075,113.382,225,17
DIGNITY ACE,MMSI-311002900,2021-08-07 23:55:00,13.075,113.382,225,17

N
\\.

56 TRANG AN 08 MMSI-457193000 2021-08-07 23:28:03 16.2733 108.548 156 1
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Experience in EOS01(RISAT-2B) Maritime Mode SAR Data & - gj
NOVASAR AIS Data \

NOVASAR AIS DATA BEFORE APPLYING NOVASAR AIS DATA AFTER APPLYING
FILTER| STRIP ID -18967 FILTER | STRIP ID -18967

= Actual-AlS

RB1_18967v_E_sl
RB1_18967v _E s2
RB1_18967v_E s3
RB1_18967v_E s4
RB1_18967v_E s5
RB1_18967v_E_s6

= Actual-AlS

RB1_18967v_E_sl
RB1_18967v_E_s2
RB1_18967v E s3
RB1_18967v_E_s4
RB1_18967v_E_s5
RB1_18967v_E_s6

AIS Data[SAR-time — 2 hours:
SAR-time + 2 hours]
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Douglas Peucker Algorithm for Trajectory Compression !

U Douglas—Peucker (DP) is a cartographic/line generalization/waypoint simplification algorithm also known as polynomial approximation algorithm.

O It basically reduces the number of points in a curve/line without losing the shape of the curve/line, based on some tolerance parameter ‘epsilon’ (g).

U The algorithm starts by identifying the start and end points of the polyline which are called as the anchor point and the floating point, respectively. It works
iteratively.

O It first draws a line joining the first and the last point of the curve, it then checks which point in between is the farthest away from the line using
“perpendicular distance” to calculate the distance from the point to the line. If the point is closer than the threshold (g), then the point is removed, if not
then the curve is split into two parts:

U From the 15t point up to the outlier, including the outlier.
U The outlier and the remaining points.
U It has extensive applications in time series data analysis where in data is smoothened out without losing much information.

»~
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Application of DP Algorithm on MMSI: 419065000

SHIP-TYPE: Towing Vessel

Before applying DP algo

60°E

90°E

120°E

10°N

After applying DP algo

60°E 90°E

120°E

10°N

o 10° _ E> E 10°S 10°S
30°s 30°s %5 sk
30°E 60°E 90°E 120°E 30°E 60°E 90°E 120°E
Lon Lon
Before applying DP algo After applying DP algo
0 > : 0 -,
L4 5y -
.‘ .!
w —10 +« =10 o
8 = 5
rd
-30 L7 , , , #points before DP 2648 -30 + -~ ‘. | | |
40 60 80 100 #points after DP 132 40 60 80 100
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Example of EOS-01/EOS04 SAR SHIP-AIS Association

O True Target — LENGTH =237 m
— WIDTH =47 m
PRI o v i P g
1 o -

O Azimuth Ambiguities

#
>
-

281 pixels
© I * mows  ssessrnjzmemao00

O Dimension 199x32 m

-/ e = Max/Avg. SOG 11.4/15.9 knots
EOS-01 Maritime & i Flag Ml
g g i

Vessel Name BRIGHTON

©)

Vessel Type Bulk Carrier

O UNASSOCIATED
O ASSOCIATED

281 pixels

X “i_ : . i . o = 282 pixels

AT
(LT
=4
&if
Ahy.

{4 ~ Original image

¢+ withland -
ambiguities

2024-01-25T22:56:13.000

2024-01-25T723:03:55.000

4-01-25T23:26:13.000

4W723;32:12.000
VAL

2320 m EOS-04 MRS
25? m& 2024-01-25723:32:12.000 %08

024-01-25T23:50:06.000 AlS . Scene
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AIS Associated Ship Chip samples with their dimensions — A
EOS01(RISAT-2B)

RB1_18967v_W_s4S005 RB2_11527v_W s1S006 RB1_19175v_W s4S005 RB1 19175v_W s4S003
RB2_11082v_W s2S003 RB2_11221v_W s4S008 RB2_11527v_W_s3S005 RB2_11221v_W s3S003
.
\\.
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GUI Framework for SAR Ship Detection/AlIS Analytics

Eile View Toolbar Help

AIS ANALYTICS

SR Image data

Polarization

Smooth Image
oHH |

v|Apply smoothing

LandSea Hask Image data

Detection Image data

Image Folder /netappl/ens04_sd/SI/oper/prodspace, m i

23801153661
PIa01157 71

238011581

Functionalities

Select Land-Sea Hask Source
oSRTH | RSTER | esu

Select Ship Detection Algorithm
ocFR | oI

Selected workorder

2380115771 E FUNCTION [ReERREOSGETE =R

Input data

Input:

Execution Status

oo ot [ Do |

Thiz softuware iz developed at HDPD/SIPG/SAC/ISRO
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GUI Framework for SAR Ship Detection/AlIS Analytics

shipView - %

file WYiew Toolbar Help

Display CSY Display on Map Cleartap ConnectDB

212857000

140°W 100°W 60°W 20°W 20°E 60°E 100°E 140°E
90°N . - -

10°s

ais-samples

i 1

60°E 100°E 140°E 180°

TIME PERIOD:

Predict Track

a€0°s
180° 140°wW l00°w 60°W 20°W

“ @*.Q*.Iai.zwmract

Display entire list of MMSI’s
available in the selected file

fFiltering of data: )
A) ROI B) MMSI C) Ship Class
Trajectory Prediction:
Time period for which to predict

k(scaled by 10 minutes) )
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Example of AIS Trajectory Prediction

Prediction for MMSI: 249605000

ais-samples
+ ais-gt-samples
+ predicted-samples

MMSI: 249605000

Predict Track

Prediction for MMSI: 249605000

e ais-samples
+ ais-gt-samples
« predicted-samples

Prediction for next 2 hours

Predict Track

Prediction for next 4 hours
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Thank You

For any queries, please contact: Wasim (wasimakram@sac.isro.gov.in)
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Sub-Image

23801153421
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Type of False Alarm — Case: 2 — Improper Land Masking/Rain
Seasonal Impact

Original Scene

Sub-Image Land-masked sub image

04-0CT-2022 23:52:03.502
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Type of False Alarm — Case: 3 — Side Lobes Al

SHIP. 1 23801151661 — Ee ricinal Scene SHIP. 2

True Ship
True Ship

i >

04-0CT-2022 01:37:51.153
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Type of False Alarm — Case: 4 — Range Ambiguity

iginal Scene

23801157261
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