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The Basic Plan on Ocean Policy

@® Japan’s measures on the ocean are promoted in a comprehensive and
systematic manner, based on the Basic Act on Ocean Policy (enacted in
2007) and the Basic Plan on Ocean Policy.

® The Third Basic Plan on Ocean Policy was formulated on May 15, 2018.
(approval of the Headquarters for Ocean Policy and decision of the Cabinet)

(" <Structure for Implementation of Ocean Policy> A

. . : ( )

Basic Act on Ocean Policy Headquarters for Ocean Policy g <

-~ enacted on April 20, 2007 - Director-General:  Prime Minister § 52

: Vice Director-General: Chief Cabinet Secretary - =

Basic Pl . Minister for Ocean Policy| | S & &
ic Plan on Ocean Policy Members: All ministers o %%;‘:j

@ First Basic Plan (March 2008) > Formulate and execute % % %
@ Second Basic Plan (April 2013) the Basic Plan 558
» Coordinate measures by SI&

@ Third Basic Plan (May 2018) rel. administrative bodies gg H
25¢

*revised almost every 5 years | <

~—

 National Ocean Policy Secretariat |

-
<




Outline of the Third Basic Plan on Ocean Policy (1)
a. Promote “Comprehensive Maritime Security™

(1) Maritime security
o Defense & Lawenforcement « Foreign policy
o Safety measures for marine traffic & Responses to natural disasters

(2) Foundation for contributing to reinforcement of maritime security

(a) Measures forming bases for maritime security

# Establish structures for MDA

& Preserve and manage remote islands ~ # Ocean surveys & observations

# Promote science and technology, R & D #Develop HR and raise awareness

(b) Measures supporting maritime security
¢ Economic security & Protect marine environment etc.

Outline of the Third Basic Plan on Ocean Policy (2)

b. Use ocean more for the purpose of industries

- ~Improve accuracy of
Use maritime zones for fishery resource evaluation
hydrate renewable energy

Methane

b. Maintain and protect the marine environment

Respond to
marine litters Establish MPAs

d. Improve scientific knowledge

Use satellite- Ocean survey
derived data & observation




Outline of the Third Basic Plan on Ocean Policy (3)

e. Promote Arctic policy

Ny-Alesund Research Station
f. International collaboration and cooperation

g. Develop human resources with knowledge of ocean
and enhance citizens’ understanding

MDA: application fields

Defense/Law Enforcement Safeguard in marine traffics

good order etc.)

E
) -
. Promote industrial use

Countermeasure for Marine Environmental of the ocean
Natural Disaster Protection Develop scientific technology

5




Schematic image of information sharing for MDA*

Considering with appropriate classifications and access limitation of marine information,
develop a new scheme for effective sharing and utilizing marine information

Ministry of Defense ( A
| Application field
MOD |  ICG - Security
Japan Coast Guard [, - Law enforcement
(classified) ] MOD/JCG data sharing system
L. L J
funclassified) : ) ? - N
. Application field
Japan ) - | - Maritime safety
Meteorological e — MSIL - Disaster preparedness
Agency L L L . - Promotion of marine industry
Rel. ministries ™= (MDA S'tuat'o-"'?''_"I.“-‘l'":atlon Ligkages - Environmental conservation
. ' - . R/D
& agencies u "__‘_' - International collaboration
= = ., L and cooperation
Ocean research org. | 4
e —

Operated by JCG

L
Space exploring org.
b ﬁ - Effective integration between relevant systems

Local governments ¥

Private sectors . m
- Strengthen promotion of marine prediction technology and visualization
Bi/Multi framework - Encourage and develop handling technology for large volumes data
B * “Policy and measures to strengthen Japan’s MDA capability” 6

(decided by the Headquarters for Ocean Policy in 2018)




Global Monitoring Activities:
Today and Future

Dr. John Mittleman
Maritime Domain Awareness

Symposium on Marine Monitoring and
Future Activities Using Space Technologies

February 8, 2019

The famous “Blue Marble” photograph




Maritime Domain Awareness




Purse Seiner track

Fishing Activity




Transparency







Global Monitoring Acti
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WHO WE ARE

C4ADS is a 501(c)(3) non-profit using open data and cutting-edge emerging technologies to
conduct innovative investigative research on conflict and transnational security issues.

PEOPLE

DATA

TECHNOLOGY

PARTNERS

Young, multilingual, widely
traveled, and tech-savvy

analysts

« In-house fluencies in 15+
critical languages and field
travel to 50+ countries

including conflict zones and

fragile states

Fuse disparate data across
languages, regions, types for

integrated capability

200+ business, tax, property,
shipping, and judicial registries
in 120 jurisdictions, alongside
social media, satellite imagery,
and geo-location

Adapt and build cutting-edge

emerging technologies

Philanthropic partnerships
with technology companies
(Palantir, AWS, Windward)
Internal data science /
engineering capabilities

We measure impact in actionable

36 designai%'ﬁ%m

U.S. Treasury designations across
seven sanctions programs (incl.

DPRK)

C4ADS

1,400 tons

of illicit contraband seized (including
weapons, ivory, illicit timber)

Unless specifically stated, the mention of any company, organization, individual, or other entiy in this document or any attachments thereto does not imply the viletion of any law, tatue, or
Business Proprietary - Not for External Release

Collaborate with public,

private, media, and advocacy

organizations

Analysis is shared with the
organizations best positioned
to take action

Work on joint investigations
and provide open source
training

2.7 billion dollars

In disruptions to illicit financial
networks (including North
KBregi)HEZB6IIEH TBML)




USING OPEN DATA

The reasons these networks are observable are also the reason that they are vulnerable

1. lllicit actors nest in and exploit licit systems of trade, finance and
transportation.

2. This exploitation leaves a digital trail.

3. This use of the licit system makes illicit actors vulnerable — their
resources are exposed to forfeiture or freeze, and their access can be

restricted.

Canbs

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Release

Business Proprietary - Not for External Relea:




OVERVIEW OF PROBLEM SETS

Identifying typologies across problem sets and jurisdictions

Tracking North Korean maritime sanctions [
evasion networks engaged in coal and fuel +F
shipments and their connections to North !
Korea's broader portfolio of illicit activities - '.

o

o

T
Analyzing global illegal, unregulated, and Transshipment voyage patterns of DPRK- and foreign-flagged vessels
unreported (|UU) fishing oc’rivi’ry and unloading DPRK-origin coal in Russia for ultimate delivery in Japan

and South Korea (Source: Windward and UN Report $/2018/171)

mapping corporate ownership of fleets by
vessel type up to the ultimate beneficial -
ownership level <

e
e
Monitoring illicit fuel shipments from Iran to
Yemen that could be financing the Yemeni

Civil War
.
Beneficial ownership networks of lllicit fuel shipments facilitating frade-
global industrial large-scale purse  based money laundering in Yemeni
EMEE- seiner fleets Civil War (Source: Windward)

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be constued as such,
Business Proprietary - Not for External Release

Risk-based screening measures should
combine activity- and network-based
analysis In order to build more
comprehensive risk profiles.




ACTIVITY-BASED ANALYSIS

Augmenting AlS analysis with typologies and voyage-related context

Use AIS transmissions to frack individual
voyages and develop alerts that are

triggered whenever certain conditions are
met

Satellite imagery provide context on a
vessel's activities at port and sea

Port records can include vessel entry and

exit dates, cargo details, and names of local

port agents used

Alerts designed to capture high-risk vessels that
exhibit specific vessel and voyage characteristics
(Source: Windward)

Canbs

—
o

Voyage patterns of foreign-flagged vessels that loaded coal in North Korea for
delivery to Vietnam. Highlighted areas are where the vessels went dark prior to
calling at a Viethamese port. (Source: Windward and Carto)

Area of Interest layer of the hotspot
for DPRK-linked ship-to-ship transfers
(Source: Windward and OFAC)

Viethamese port record showing
the arrival time, draft, and agent of
a vessel identified in the 2018 UN
Panel of Experts report as having
shipped coal from North Korea to
Vietnham

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,

Business Proprietary - Not for External Release

NETWORK-BASED ANALYSIS

Going beyond sanctioned entities to identify high-risk networks

Create a high-risk pool of vessels and
corporate entities that have engaged
in illicit activity

The associated fleets of the owner and
manager companies that operated
illicit ships warrant increased scrutiny

Historical ownership and management
by known illicit entities should raise red
flags

Mapping the beneficial ownership of
vessels and companies can uncover
convergence across fleets

Canbs

o

o -

Overlapping current and historical corporate ownership/management
between three vessels (in red) separately identified in the March 2018
UN Panel of Experts report as having shipped NK coal to foreign markets

— s — ——r — T =
= —

| — e — ——

| = — = —

C4ADS database of DPRK-linked maritime networks including high-risk
ships, associated fleets, and corporate identifiers

Unless specifically stated, the mention of any company, organization, indivcual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,

Business Proprietary - Not for External Release




C4ADS

DEMO: WINDWARD

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release

DEMO: WINDWARD

Unless specifically stated, the mention of any company, organization, indivcual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release




DEMO: WINDWARD

L]

ﬂ -
CAADS
ELECTRO-OPTICAL IMAGERY
EO imagery provides visual confirmation and ground-level context
Advantages

Can be applied at any stage
of an investigation

Positive identification of
vessels

Analyze onshore activity
Disadvantages

Resolution vs. Frequency

Weather-dependent

Lack of at-sea imagery

Canbs

One-year AlS transmission histories of a US- Satellite image (3-meter) of the North Korea- and
sanctioned North Korea-flagged cargo ship Togo-flagged vessels servicing the same terminal
(blue) and a Togo-flagged cargo ship (orange) in Dalian, suggesting risk of fransshipment.

with a US-sanctioned manager at Dalian Port, (Source: Planet Imagery)

China. Satellite base map for reference only.
(Source: Windward)

Unless specifically stated, the mention of any company, organization, indivcual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,

usiness Proprietary - Not for External Release




VISIBLE INFRARED IMAGING RADIOMETER SUITE
(VIIRS)

VIIRS can identify additional locations of interest and activity levels

Advantages

Highlight potential
hotspots of maritime
activity that are not
captured by AIS

Clustering may suggest
meetings at sea

Updated daily and readily

accessible
Disadvantages i
-~
Difficult TQ Oppl.y TO' VIIRS Boat Detection data (Korea region) AlS data (blue) overlaid with VIIRS Boat Detection
targeted investigations (Source: Earth Observation Group at NOAA) data (purple) (Source: Windward and Earth

Observation Group at NOAA)

Canbs

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release

FUTURE DATA INTEGRATIONS: SAR

Synthetic Aperture Radar provides weather-independent and change
detection capabilities

Use synthetic aperture radar (SAR)
imagery to obtain a target vessel’s
heading and speed during a dark voyage
in the open sea

Apply change detection algorithms to SAR
imagery of commodity piles at port (e.g. coal)
to assess import/export flows

Apply vessel detection algorithms fo SAR Voyage path of foreign-flagged oil Coal terminal at Wonsan Port, North

imagery of key port terminals to compare tanker traveling in direction of North Korea that can be analyzed for export
observable and AlS-reported activity Korea before going dark (Source: activity (e.g. changes in pile height,
Windward) terminal logistics activity) (Source:

Fused with AIS data, SAR provides a powerful Google Maps)

means to frack where suspicious ships are
actually going

Canbs

Unless specifically stated, the mention of any company, organization, indivcual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release




FUTURE DATA INTEGRATIONS: RF DETECTION

Combine knowledge of physical presence of vessels with knowledge of
communication patterns

+ Use radiofrequency (RF) data to obtain
information on signals emitted and

received by vessels and dffiliated port |
infrastructure P 5 Iy S -
- Track target vessels in high traffic areas (e.g. Distribution of detected Global Navigation Satellite System (GNSS) spoofing activity

across key locations in target region between 2016 and 2018 based on AIS

major sea lanes and ports) and during dark fransmission patterns (Source: C4ADS and Windward)

voyages

+  Pinpoint communications which could
indicate suspicious activity - - I

- Ildentify instances of signals interference from
shore-based assets

Time-series analysis of above GNSS spoofing activity indicating possible coordination
(Source: C4ADS and Windward)

Canbs

Unless specifically stated, the mention of any company, organization, indivdual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release

FUTURE DATA INTEGRATIONS: SMALL SATELLITES

Low-cost constellations allow civil society to engage actively in
monitoring international legal regimes

« Cost-effective solutions such as small-sat
constellations enable persistent and
dynamic observation of key points to
enforce international sanctions and law

- DPRK shipping routes traverse a relatively
limited geography which can be fracked

- Yemeni ports can be observed to provide a

picture of economic activity and sanctions- Analysis of activities at North Korean Identifying unseen fishing activity in the South
busting in real fime satellite launch site (38 North) China Sea (CSIS and Vulcan/Skylight)
. s _
a8 F
+ High-risk areas for IUU fishing can be =3 - —
persistently monitored E e
[ & ] i Bl

Damage assessment of Russian airstrike on Construction of Xinjiang infernment camps
EMEE' civilian hospital in Syria (Syrian Archive) (ABC Australia)

Unless specifically stated, the mention of any company, organization, indivicual,or other ently in this document or any attachments thereto does ot imply the violtion of any law, tatue, or interational agreement, and should not be construed as such,
Business Proprietary - Not for External Release







5 SKYLIGHT OVERVIEW

Next Generation
Maritime
Insights

Cut Through The Noise

Patrick Dunagan, Director

5 SKYLIGHT OVERVIEW

Who We Are

Launched by Microsoft co—founder Paul G.
Allen and powered by the team at Vulcan,
our system unapologetically aims to change
the game for maritime enforcement.

What We Do

Skylight harnesses cutting edge satellite
and machine learning technologies to
address the devastating effects of illicit
maritime activity and promote global
stability.




5 SKYLIGHT OVERVIEW

Differentiated
Technolqgyv

SATELLITE
ANALYTICS

VESSEL
DATABASE

MACHINE
LEARNING

Investing 1in a robust
technology stack -
enabling maritime
transparency at scale

We partner with industry leaders and leverage our
expertise for an unprecedented level of maritime
imagery and dark—ship detection capabilities

We leverage our best—in—class database of
hundreds of thousands of vessels — while
continuously building and expanding our depth of
metadata.

Our proprietary algorithms synthesize billions of
data points from millions of vessels to identify
suspicious activity in real—time.

5 SKYLIGHT OVERVIEW

Next Generation
Tasking

Short—-Term: Automated alerts inform faster and
more effective deployment of aerial/surface assets.

G x IS/SAR e ko
|_|._’ ________________________ )

Long-Term: Enabled by improved responsiveness,
Skylight alerts automatically trigger EO collections,
dramatically improving results, latency, and costs.

Building toward a
“tipping a queueing”
system that unlocks
satellite imagery over

Roblst vésseataldbives increasingly accurate
alerts using machine learning
e Best in—class vessel database in place

Automated alerts, delivered in real-time, improve
utilization of existing assets
e 1,000s of key activities detected daily

Streamlined imagery tasking and analytics enable
operationally relevant insights using previously
latent capacity
e Strategic partnership with industry leading
satellite company in place




5 SKYLIGHT OVERVIEW

Our Solutions
Built for Real-World

Operations

Watchfloor Services

Tailored Solutions for the Toughest Problems

5 SKYLIGHT OVERVIEW

Watchfloor Services
Redefining the Possible

Customized Area Reporting:
e Suspect Loitering
*  Rendezvous Detection
» Situational Awareness

Satellite Monitoring:

SAR: Wide—area monitoring for detection of
non-transmitting “dark” vessels

EO: Detailed identification and context for
discrete area monitoring

Specialized Projects:

* Looking to try something new? Reach out to
discuss your unique needs!

..-'

4

SATELLITE
ANALYTICS

£l

ESSEL DATABASE

=« ACHINE
EARNING




Sample Insight
Synthetic Aperture
Radar (SAR)

Wide Area Dark Vessel Detection

This SAR collection captured 13 vessels, 5 of
which were smaller than 15m

The majority of vessels were “dark” and not
transmitting an AIS signal

The image chip shows two of these
detections engaged in a potential
transshipment

Key Takeaway: SAR imagery is most useful
for pattern of life assessment over wide
areas and focusing more precise assets

2018-12-13

5 SKYLIGHT OVERVIEW
Sample—TInsight

FElectro-Optical Imagerys

(EO)

Wide Area Dark Vessel Detection

Possible transshipment activity in known
smuggling region.

Collection based on pattern—of-life
assessment with preliminary SAR collect.

The vessels identified here are 10m—20m in
length and would be very difficult to clearly
identify using SAR.

Key Takeaway: EO is a powerful asset for
identification of specific vessel or
activities, but typically requires precise
tasking 2018-12-14




- JEp—
Sample Watchfloor

Project

South China Sea

Dark Vessel Activity Analysis
e Systematic integration of SAR and VIIRS data to
augment AIS activity
Targeted EO monitoring to understand vessel
activity and trends.
Key findings:
s 90%+ of vessel don’ t transmit with AIS
* Far more fishing vessels present than than
be supported by the local fisheries
Chinese fishing vessels are typically not
fishing — and congregated by island
outposts

Done./'n collaboration with CS[_S ;
Effective research requires an integrated

approach to leveraging collection
modalities

'l" SATELLITE
SKYLIGHT OVERVIEW ANALYTICS

Alerting Platform

Next Generation

W ene ESSEL
érec% chess: /?Vé/sl"ab/e through a simple and secure web ATABASE
login. No specialized software updates or hardware installation

required.

Global Coverage: Track hundreds of thousands of vessels and
sift through oceans of data to detect suspect activity.

Quality Alerts: Leverage advanced machine learning to
recognize patterns, detect anomalies, and classify events.

J ACHINE
Real-Time Insights: Alerts are available immediately - EARNING

enabling seamless direction to other aerial, surface, or space—
based assets.

Interoperable: System is fully unclassified, allowing end users
to push insights directly to operators and coordinate with partners.




$ SKYLIGHT OVERVIEW The n eW Skyl i gh t
* Alerting Platform

Skylight Alerting provides a complementary

~ranahi ]l 1tz A~

¢ An alerting tool — sifts through millions of data ¢ An analysis tool — requiring a skilled analyst
points daily to enable rapid, informed decisions . 100,000s of active vessels at any time
+ Initial focus on rendezvous alerts (potential «  Overwhelming for manual analvsis
transshipments) due to broad utility g y o

s SKYLIGHT OVERVIEW

Under Development
Single-Sided Rendezvou
AIS inconsistencies

Vessel transmitted AIS irregularly in
during deviation from standard route

Potential single—sided rendezvous
Track pattern consistent with
rendezvous behavior

Deviation from usual behavior
Vessel then proceeded to Somalia
for the first time in over a year.

Availability expected in mid—2019 for users
of the Skylight Alerting Platform




E SKYLIGHT OVERVIEW

Under Development

Contextual Database

West Africa Oil Transshipment Network

¢ 10 vessels initially identified in oil transshipment
network in West Africa

Over 1,000 related rendezvous identified in last
~2 years. Over 300 as likely transshipments

e Significant fines per unauthorized ship—to—ship
oil transfer in the region

Approximate value of hydrocarbon products
potentially transferred per event: ~$3.5M

Ability to quickly identify affiliate vessels and
potential common ownership.

Integrating activity characterization at

scale will enable significantly enhanced
insights

s SKYLIGHT OVERVIEW

Thank You
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ULEAN
IVIIND

PROTECTING THE WORLD’S OCEAN RESOURCES

WE FACE A GLOBAL CRISIS

COSTING THE GLOBAL ECONOMY e
OF FISH STOCKS MIND
ARE CURRENTLY
FULLY FISHED.
EVERY
YEAR

THREATENING THE FOOD SECURITY FOR

3 BILLION T‘I
PEOPLE !

UNREGULATED FISHING IS PUTTING AND THE LIVELIHOOD OF

UNSUSTAINABLE 12%&2&1&

PRESSURE ON THE REMAINING STOCKS POPULATION :j g




DECLINING TRENDS IN GLOBAL SEAFOOD STOCKS

" LN TR T T T

iy - Vi - L T e L] 'l

o u rm— [ u e Tt ] FAO State of the World’s Fisheries report 2018

OCEANMIND MISSION

MIND

By empowering enforcement and compliance,
OceanMind protects the world’s fisheries

OCEANMIND IS AN IMPACT-ORIENTED, NOT-FOR-PROFIT ORGANISATION




How OCEANMIND WORKS

Satellite i
Observations Web MiND
—> Portal
Vessel Identity
Computational —>

' - Authorities

Vessel Tracking |

Analysis
|80
r - ﬁ:
' , —
Fishing Local Acti
: ctionable
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Al SUPPORTS HUMAN DECISION MAKING

WHND
Working with Microsoft’s Al for Earth
program, OceanMind is building global
scale Al to change how we understand
fishing behaviour on the oceans.
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China's Dependence Strategy in Space and Maritime Area
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Rule and Function for Realization of Public Use of Space
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FU= SPACE AND) SECIRITY Future Maritime and Japan’s Role in International Collaboration
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Broadband on the Ocean and Big Data of the Earth
open a new avenue for a Maritime Nation

Feb.8, 2019

— ikt FEAN BARFTFHZEREMREHR
FEMARE KRNER—

Eiichi Kiuchi, Research Fellow
Japan Institute for Space and Security (JISS)

@. JAPAN INSTITUTE BE. NBICERSNERZROEE
: B SPACE AND SECRITR The Ocean, the Last Sanctuary

BFIEZOHFE . EROERE., MIKIREDEK

Stage of World Commerce, Reservoir of Resources and Environment Base

= - from White House -

!ﬁ Japan’s EEZ:4,470, 000km?

= K@EEZ,ﬁiﬁma
447 km> (_ﬂiﬁbu)

B - ;.-.-
h_'.":_ E L *-'

(the 6" b|ggst in the world)

—_— . i Volume: 10,700 million tons
W 551078k - 2015 2950 million tons (8.9%)
HZAo9.5EF> (8.9%)

4 AR - - Shipborne 99.6% -2015 -
. B L 99.6%@%’\“—7\) ( SHIPPING NOW.2016-17 )

HRAES (BEES at,) 0 .0f&+ World Volume of Fish Catches & Cultured
HE40%. KE2.7%(541) . :202 million tons - 2016 -
. - China 40%, U.S.A 2.7%, Japan 2.1%
HZA2.1% (74i) - 2016 - (FAO 2018.4)
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B SPACE AND SECRITR The Challenge toward a new Maritime Nation

7B F E K ETE <the third Basic Plan on Ocean Policy»

1. REMEBFORERIE - Comprehensive Maritime Security

2. BEDEERKNDEALRAGE - Basic Policy for other main Measures

OBENEEFHADIRE - promote Industrial Use of the Ocean
QEFBREDHE-RE - maintain/conserve Marine Environment
QRFHMERDFTE - improve Scientific Knowledge
@I IBE R DHE - promote Arctic Policy
CEEEE - EEiH N - International Collaboration/Cooperation
®©BEAMDERK - develop Human Resources

= JAPAN INSTITUTE HBFICEANS IR DERRE

FE SPACE AND SECURITR Maritime Challenges today

KFRBITGEREE : Typical Challenges are:

@ 1Bk LN )L(global level)
hEREEIL . £ Y2 HkE., HBKIRIERZE., ---

Global Warming, Biodiversity, Global environmental Conservation

€ E R LA (national level)
BFEREERE.EEZRE2. B FEREREE., -

Maritime Security, Protection of EEZ and Marine Resources

& 1= LA (society level)
KEXK, BHSBHHNR, TEMITEE.

Countermeasures against Natural Calamities and Marine Accidents
and Safety Traffic Management




@ JAPAN INSTITUTE NBXFHEH<HEE (1)
- FOR SPALE AND SECURITY

Innovation in Space and Cyber

Rl (CEITHR DA ) K-

v32 Two Innovations proceed simultaneously

‘ ARG FEFRRA < Full-Scale Space Utilization™>
= 48 BRI

- High Precision Positioning
ek E VO THLECTETO—- RNV FE(E
- Broadband Communication on the Ocean, anytime

= 58 B M IR 25 A

- Continual Earth Observation

Evd5F—AR-4)R—23> < Big Data Innovation»

EvwHdF—%4. Al, IoT. CPS DHEFLLVEL

- Big data, Al, IoT, Cyber Physical System are evolving
dramatically

JAPAN INSTITUTE

NEH B EHCHEE (2)
- FOR SPACE AND SECURTY

Space-Cyber Interaction for the Ocean

FSYERECT T UANRAETE A Scenario is needed to make a Drama

O KB FHEHFFH Full-Scale Space Utilization

* Broadband Communication on the Ocean
» Continual Earth Observation

accelerate
etV T—R-4)N—23Y Big Data Innovation innovation
- Big Data of the Earth, AI, Cyber Physical System, = = - \
\L(give solutions to
O3 BIFEIL
N @ B » .
¢ B FENDRRE A Maritime Nation
Maritime Challenges ;— - promote Industrial Use
-Global, National open a new - conserve Maritime Environment
and Social Levels avenue for improve Science
- International Cooperation
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“Ocean and shlp information observed from space

B

R L] H’ 1 8 LN '!'l -, o LS I;'F.||"-|"-l}..l E

19791987 - SMMR
:I':ﬂ!!:ll.'lilﬁl ke

0003 2.91'1.' AMSR-E B07a- zea.'sF' A
Mr. Naoto Matsuura, Senior Chief Officer of Satellite Appllcatlons JAXA
8, 2109, Sasakawa Peace Foundz

Late 1930s : ® 2003 (JAXA established)
Earth Observation Climate Change/Water
GPM/DPR
GCOM-W GCOM-C
2012— 2014— 2017 — JEY2019

-— Global Warming

Jge;gl]'. 82 Advanced SAR (ALOS-4)
e

1997 —

Disaster
Monitoring

Late 1980s — early 1990s

a — Advanced Optica
JFY2020

2012—

.| Red: Useful for ocean and/or vessel monitoring 1
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GCOM-W/AMSR2 =1 I—

Sea Ice Concentration | I’ e

Sea Ice Thickness - g =

: SIC + SST + Snow Depth | || 8 A gt
EORC/JAXA L 1

4 %

NIPR

Arctic
Data

Sea Ice
Conc.,

t_ .
fetd

Thicknes, :rcs:‘;‘:‘ Sea Ice Monitor for public users
SST, etc. y s ]
§ o
e ey B
_:—-_l_.-. .:p.-_-__ T ——
- —] T L]
Near Realtime AMSR2 data are 2 = e
provided to NIPR (within 3hours from = 'h'-'-——--
. . R L& L B TR -
satellite observations) — | e
- Sea Ice Concentration (SIC) ~rtl R [~ e —
- Sea Ice Thickness | e ——
L i

- Sea Surface Temperature (S
- Brightness Temperature
- Others (Soil Moisture etc.)

v Okhotsk Sea Ice observed by
“SHIKISAI” 250m image (RGB:
1.6um, 0.87um, 0.67um) on 14
Jan 2019

v' Fine structure and small pieces

of the Sea Ice can be observed
by the 250-m resolutio

— Sea Ice 3




XA GCOM-C “SHIKISAI”.250muresolution

v' “SHIKISAI” has 250-m resolution channels in wavelengths of near-UV to near-infrared

(11 channels), showtwave-infrared (1) and thermal infrared (2)

v' Coastal area monitoring e.g., sea-surface temperature (SST) and Chlorophyll-a
concentration (Chl-a) will be improved by the 250-m channels

T T CE O T CEEE R U B k= i e R, mm. G B B e

© 250-m SST by “SHIKISAI” SGLI . 250 m Chl-a by “SHIKISAI” SGLI

Kiso Riv.
Ibi Riv.

ax I-:. o l r'll-'enl’yr Riv. ' I' i . I.
~ .

.  “front =

£ _ad I I |

N

v Influence of rivers (e.g., Kiso, Ibi, and Tenryu Riv.), front of the Ise-Bay, and eddies
near the coast are clearly captured by the 250-m image than 1-km one

LJXA Ocean Weather Forecast by assimilating satellite observations

o ———

* JAXA and JAMSTEC have developed of the system assimilating satellite-based sea
surface temperature (SST) into the 3-km resolution ocean model around Japan.

* JAXA has started routine distribution of SST analysis and 2-week forecasts by the
model since Nov. 2019 through the JAXA P-Tree system
(https://www.eorc.jaxa.jp/ptree/).

* Other data (temperature, salinity, currents under ocean) and their forecast are also
available from JAMSTEC.

* Introduction of GCOM-C/SGLI SST is currently underway.

Hourly model SST

AMSR2 & with 3-km resolution SGLI & polar
passive IR SSTs
microwave

SSTs

Future
Plan

Himawari-8 _
SST " F
Data

5 aSS|m|Iat|on




£}XA Decrease of sea surface temperature afterTyphoon passing

Himawari SST & Visible RGB Model SST with satellite assimilation

EE— S . . S—— —

“Hourly animatiquoﬁ--r
Typhoon No.21 from
Sep. 1to 4, 201

Previously, decrease of sea surface te_mperature (SST) corresponding to typhoon_
passing was partly observed by passive microwave imagers. This information is
important for forecasting development/decay of typhoon. 6

L{XA

Launched on May 24, 2014 AIS (Automatic Identification System)

AIS Antennas * Vessels over 300GT are obliged to be equipped
with AlS under SOLAS Convention by IMO (Int.
Maritime Organization).

* The satellite with AIS has the wide observation
coverage of more than 5,000 km.

B SPAISE2 on ALOS-2
1. World’s First satellite of simultaneous
observation with SAR and AlIS.
2. Channels for Satellite (Ch. 3 and 4)

@ : satellite Position (Ascending Orbit

Satellite-4 (SDS_4) | capable of simultaneous observation with SAR and AlS.

Launched on May 18, 2012 | (several organizations are planning) 7




LA JAXA’s Mission: AlS Signal Reception on Satellite

-~

AIS ch1&2

.

( SDS-4 2012- \

/

Vessel
with AIS

/ALOS-2 2014-

AlS ch1&2
or ch3&4

SAR(Synthetic Aperture Radar)
(Day/Night, Any weather)

Vessel not

equipped with AIS

i ALOS-2 is the first satellite in the world which is capable of simultaneous observation

- with SAR and AlS.

____________________________________________________________________________________________________________________________________________________

L4XA Saury fishing fleets monitoring in the northwestern Pacific

l—

T

i e
AMSR2 Sea Surface Temperature [°C]

. — - -
.- = il

SPAISE -> Ships with AIS signals
(Small fishing ship near Japan): O Green

ALOS-2/SAR - Ships with no AIS
signals : O Red




LKA Deep Learning

Constructing a system that classifies the position,
length, and type of ships from SAR i |mages

000 o o ..
‘ "* ii ol
gy~

r(?'-\_ "H.
o

ey TN 0 .I'|u' |
Our system (Deep Learnlng)
SARL 1.5 data TN o

oy 1 .-. -
ST ar s
08 et e
R B [
Ll T
! -

-

Output

13, 000 px

10

LKA Deep Learning
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ereercay pom Lo LG ot

m iEsences pogtion (Cilobd)
-
2
&
=
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- ) Classilicition ol
o prosency postion | Local)
[
& 0
5w
2: 0 -
2. = 3 Classification of (4) Classification of
= & length typas
= O, 2
=
3
8 =
o
S P

Image of combined information
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Result of Proposal Methods

Ship Length

AlS: 182m AlS: 55m AlS: 244m
Pred.: 209m Pred.: 59m Pred.: 238m

AlS: 96m
Pred.: 95m

AlS: 74m
Pred.: 195m Pred.: 352m Pred.: 103m Pred.: 103m

AlS: 263m AlS: 328m  AIS: 140m

Variance error: 13%

Ship Type (4 category)

Fish. : 0%
Pass. : 0%
Cargo: 98%
Tanker: 2%

Fish. :0%
Pass. : 0%
Cargo: 100%
Tanker: 0%

Fish. : 0%
Pass. : 0%
Cargo: 9%

Tanker: 91%

Accuracy:

Fish. : 0%

Pass. :33%
Cargo: 47%
Tanker: 19%

Fish. :0%
Pass. : 0%
Cargo: 56%
Tanker: 44%

Fish. : 0%
Pass. : 0%
Cargo: 19%
Tanker: 81%

66%

12

JAXA Space Technology Directorate | Program:
Satelllte monltormg for MDA (2018-2025)

SAR+AIS

Other AIS

Where to go?

NO SIGNAL

] size: 3om
Ship type :
A: 10%
B: 12%

Sl%AL

ALOS-4 ALOS-3

Optical

@Monitor

u,

JAXA M.

JPH

ztargo]
> JP NGO

Underway Using Engine
15.2kn / 186deg

@Analyze

What is
Activity/Purpose?
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The possibility of MASS spreading
by the universe

JAPAN MARINE SCIENCE INC.
General Manager of Marine Technical Group

LTV RS T

Research and Development of Autonomous
operation on NYK Group =

? What is our Goal?

@® Improve safety(Reduce the number of Accident)
@ Reduce Work load(New approaches for future crew
shortage)

? What do we need?

Advanced Support by system = Complement existing
human factor

“? How to approach our goal?

* @ The user perspective utilizing ship operation
Know-How and Skill /Experiences which is
acquired on scene

@ Improve one by one toward our goal (Bottom-up
way)
... @ Collaborate with best partners




Research and Development of Autonomous
operation on NYK Group -

T TR SRR

Manned Autonomous Ship /o

AL3
TR Wy
s
L —
e
. Provide by Japan Radio Co. Lt.d. . . m
« Advanced supporting system with realistic cost vt
(Analysis and planning) ——
o
« Approval(decision making) by human, Operate by et =
seafarer on board
Information . .
Acquisition Analysis Planning Approval
Manned Onboard Onboard Onboard
Autonomous Equipment Equipment Equipment Seafarer
Seafarer Seafarer Seafarer

Quote : Edward Fort , Global Head of Engineering, Lloyds Register, “Autonomous ships - LR approach” January 2018

© 2016. NYK Group. All rights reserved

Planning Support>

Index for Collision risk
judgement & Display

Concept of NYK Manned Autonomous ship —

CRemOte <Monitoring>
oncierge
<Watch keeping = Nav.status
Support> | Eng. status
Computer Vision !
(Visual processing & - .
Identification) - I <Provide
Display AR/VR | information>
Value added |1 Marine Weather
<Analysis / Information k= \jorine Traffic

Long-term
voyage planning

risk area (1)

[e——————

- <Maneuvering
~Auto Collision Support>
Avoidance Program (+2) Remote operation

- at open sea

*1:
*2:

*3:

Suggestion of
Action for collision
avoidance

Confirmation of
action

Partial Findings in Study on Avoiding Collisions: The study was selected by MLIT for its “2016 Support Projects for R&D in Advanced Safety Technology of Vessels” in i-Shipping.

A system development using artificial intelligence (AI) as core technology for navigation support system of domestic vessels: The study was selected by MLIT for its “2018 Transportation
Research and Technology Promotion Program”.

Participate in Demonstration Project to Remotely Operate a Ship: The study was selected by MLIT for its “participate in a demonstration project utilizing ship maneuvering support functions
and remote control”.

© 2016. NYK Group. All rights reserved




Anticipated effects for upgrade of satellite

technology =

T TR SRR

. High Precision Sensor on satellite

®
@

©)

High accuracy on fixed position [Auto Docking]

Live viewing of traffic flow on the sea [Safe Navigation -
Precaution of Piracy]

Actual weather status - sea condition (especially ocean
current) [Economical Navigation]

. Low cost/Stable/High speed/Full-time connection Satellite

communication

)

@
€)

© 2016. NYK Group. All rights res:

Grasping of Ship’s data (Navigation - Engine condition
etc.) with high precision [Safe & Economical Navigation - Quick
accident response on shore]

Remote system maintenance [Safe Navigation]

Dynamic remote operation from shore (Camera

viewing - Control signal---) [Support Navigation]

eeeee d.

SHRESIR

LN W ETi

KERG, BINELGOREERNDT, YHOBHECLBREEED T L0 < BUREEHEETOROES SN LET.

Legal Disclaimer

No part of this document shall be reproduced, stored in a retrieval system or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of NYK Line.

© 2016. NYK Group. All rights rese!

rved.




Big-data applications to observation and
forecasting of oceanic conditions

Yasumasa Miyazawa (Japan Agency for Marine-Earth Science and Technology)

Satellite sea surface temperature with 6-hour interval

ﬁf! Modeled sea | surface temperature

(Miyama et al. 2010)

T T e Higher resolution models are available ...

- il — 0 Rl T e

(Nishimura et al. 1998)

JAXA-JAMSTEC Cooperative Ocean Weather
Forecast Operation since Nov. 2018

Observation + Model - Nowcast/Forecast

Himawari-8 SST Modeled SST

H https://www.eorc.jaxa.jp/ptree/ocean_model/index_j.html
https://www.jma-net.go.jp/sat/himawari/enkaku.html




Ocean forecasting applications

Tablet Domestic cargo ship

routes
access

A cargo ship 499-ton

http://www.forecastocean.com

Other on going applications: fishery, marine leisure, ocean drilling, defense, security

Observing Ocean: current status

The skill of ocean prediction highly depends on available observation data.

<Numbers of available observation within one month>
Satellite SSHA Satellite SST In-situ T at 100m In-situ S at 100m

E .-l* LY = .. |-.|'| 'I-.Ii' I--
;lH . o, Enia
E o i E| g Y
F L o 1 ..r . B
F | i
ek el
) - N
iy 1 ey
b i m -y i
L] = L] J. T T T W e all
T, = - Ty F o

Acceptable




Possible feedback mechanism

A spiral for enhancing forecasting skills/ observation activity

F) Ocean forecasting
Observation data —

=

(Miyazawa et al., 2015)

Autonomous platforms in 21st century

Argo Float/Glider Sail drone Wave glider
http://www.argo.ucsd.edu/ https://www.saildrone.com/ https://www.liquid-robotics.com/

Animal telemetry

Bio-logging
pial i
AR I SE— -

-l'*-l—ii:ﬁ - .
Miyazawa et al. 2015  Yusuke Goto Tomoko Narazaki Miyazawa et al. 2019




Toward more autonomous / deeper layers

‘SOLO-TREC’

Deep sea ‘Subsea Power Hub’ Thermal energy converter

ocean currents  cean current converter
(Nagano et al.

Irl-ullnnllu-ul-ull-ll-: .II-I-'|r||I|III'"I-|:rl|
2013) i L
'L TN e
1 _ N i
6000m e "8 =l
30cm/s - i
. n

L
http://ec-og.com http://seatrec.com/

Harness the ocean renewal energy for marine activity (not for land activity)

Updated feedback mechanism

A spiral for enhancing platforms handling/ocean monitoring/forecasting

Ocean forecasting/analysis

Control Instructions

1 Enhanced Autonomous
Big observation ﬁg&‘v’::‘k':catb“ scientific/industrial
data (LEO satellites) platforms

Al/ML
teCh n0|°gy Statu S d ata p:/lautomatedshipsltd.com/

Sensor data
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“Ocean and sh|p mformatlon observed from space

T *‘E; e

1979-1987". SMMR 1988=2002": SSM/|

=
aocmry M . ST %_ Faspcn
-,

F 20032041 AMSR B B . 2013-2845" AMSR2,
Ichiro Naito, Director of Satellite Applications and Operations Center, JAXA
Octorber 4, 2019, i

ZAUF19804FE ) 5201 54F £ CHFE IS AL i A BRI L 7= H[{% Th D,
BEWHIZEVOKE HOFIEY OKERL TV,
TNERDE, i ARHEDIEV K DB L TWDD 00D,

ZNHDOTFT —ZFT— oD ENERILI-H DO TIEAL KER H AOEEO/EICE
DRk 7R B N BIF BT IF R TH D,

Brightness temperature (BT) of the Arctic sea-ice observed with satellite-borne
passive microwave radiometers on April 20 (RGB composites of BTs at 18GHz
and 36GHz. indicates thick perennial ice, whereas indicate
thin seasonal ice).

Recently perennial sea ice cover in the Arctic ocean is getting smaller year by
year indicating the acceleration of the weakening of the Arctic sea ice.



JAXA Satellites and capabilities

. Late 1990s

Late 1980s

. 2000s

arth Observation

. 2003 (JAXA established)

o]
l"'I L

ADEOS- Il
— )

limate Change/Wate}

GPM/DP -
PO
# -I:?l- Ml EarthCARE/

2014— BT kl-C R —
2017— JFY2021

Global Warming

ALOS-4(SAR)

— early 1990s

MOS-1&1b

| JERS-1

ALOS-3(Optical)
JFY2020

Demonstratio
AIS

Red: Useful for ocean and/or vessel monitoring

HAIZ1980FA S D -ERE T 22T H _EiFTa,
JAXAITZ20034FDFENL LK KR @< S EREAR S 2 B e T 52 O 2% B % -

HEHLTWD,

Japan has been launching Earth observation satellites since 1990’s
JAXA was established in 2003 has been developing and operating many

satellites




%4 AMSR2 Data Flow for Monitoring Sea Ice

GCOM-W/AMSR2 h-l-.E_ e
Sea Ice Concentration ui' J==E
Sea Ice Thickness | & -
\ SIC + SST + Snow Depth ]| 5 _E
EORC/JAXA |
NIPR ...-.=
Sea Ice /-E)rac:;c E
Conc., hi -
Thicknes, Gl Sea Ice Monitor for public users
System
SST, etc.
(ADS) =
AR —
Near Realtime AMSR2 data are —— T —
provided to NIPR (within 3hours from r T o i
satellite observations) T = -_-|:|-':" .- =
- Sea Ice Concentration (SIC) - — - —;"‘: — A —
- Sea Ice Thickness 10 —" N ——
- Sea Surface Temperature (SE“ WTRaER  eme.
- Brightness Temperature = .
- Others (Soil Moisture etc.) Sea Ice Monitor for SHIRASE Cruise 5

ZIUTHK E=X BT DRI ROWENERLIEHLD TH S,
N TH R TS N7 — 213 JAXAD HIERBLIIAREIT &> % —(EORC) TALHEE 1,

WK DR Y KR OB EIC SN, [E N ARHAFZEAT(NIPR)D Y AT A B
EENnTWET,

ZNHDEFERIT, — M —FIZL DMK DEERIZAE DL D130, FRBLHIRL SO
i CHAI SN TOET,

Sea Ice Concentration (SIC) #E/K & H%
Sea Ice Thickness ¥kK/EX

Sea Surface Temperature (SST) ¥ i /K&
Brightness Temperature J& & iz &

Soil Moisture =5/K 4y



[

[ . v Okhotsk Sea Ice observed by
e “SHIKISAI" 250m image (RGB:
Sea ke 1.6pum, 0.87um, 0.67um) on 14
Open Ocean Jan 2019

v’ Fine structure and small pieces
of the Sea Ice can be observed
by the 250-m resolution

= Sea Ice 3

AL, TUEEW D3RG B 250m R4 i CELIAIL 722019451 A ICERI L 7= |ifg T4,
WK, F. BENZIINWITERDISILTWAZERN DD ET,

2019/01/14 01:50t8



XA GCOM-C “SHIKISAI”.250

v' “SHIKISAI” has 250-m resolution channels in wavelengths of near-UV to near-infrared
(11 channels), showtwave-infrared (1) and thermal infrared (2)

v Coastal area monitoring e.g., sea-surface temperature (SST) and Chlorophyll-a
concentration (Chl-a) will be improved by the 250-m channels

250-m SST by “SHIKISAI” SGLI 250 m Chl-a by ° SHIKISAI SGLI

Kiso Riv.
Ibi Riv.

Tenryu Riv.

e

“front

v Influence of rivers, front of the Ise-Bay, and eddies near the coast are clearly
captured by the 250-m image than 1-km one a

ZAUTTLEXW ) D250m A fRRE DR AR I DX &7 F9,

L&V 13250m o fEREZ A 3 DUt RN NBIT RS, £ LT il R AR BulRfh 2
16F v /L TRIL £,

INHDOERNSE SN E KIE(SST) MM 77 VAl EFnbraa” )L -
ADTERIL, G OHEEITENLDEZZ BN TOET,

Z DI TIFNER D 1Kk D 53 iR RE TIIAME SR B CTho 7)1 D28 (BB O
T2V EIRDN K OB S (front), 70 VT DI (eddies) 37U 7T 2 BTV E T,

2019/01/14 01:50tH




.IJ'._-J_il.'d Ocean Weather Forecast by assimilating satellite

* JAXA and JAMSTEC have developed of the system assimilating satellite-based sea
surface temperature (SST) into the 3-km resolution ocean model around Japan.

* JAXA has started routine distribution of SST analysis and 2-week forecasts by the
model since Nov. 2019 through the JAXA P-Tree system
(https://www.eorc.jaxa.jp/ptree/).

* Other data (temperature, salinity, currents under ocean) and their forecast are also
available from JAMSTEC.

* Introduction of GCOM-C/SGLI SST is currently underway.

Hourly model SST
AMSR2 & with 3-km resolution SGLI & polar
passive IR SSTs
microwave
SSTs »
N

-
2 -
Himawari-8 ‘*- ‘

SST

- ﬂ Data
5 . “# assimilation

IR RE PERICOWTHEMALET,

JAXALHEFIT IR BR FE R (JAMSTEC) |47 22 TR b ALz /KiRZ . H AL 0
SkmDIRG L DU EE T WAZRUE T2V AT L& R L £LT,
Z LV JAXAIZ20185-11 1 b, 20 [E] S DV K IR DR Z 46D £ L7z,

ZOIE, THOMEE R TWET,

FE FIFTUE < ENFRILZ, ORISR WIT EEL2 B L CBLIHITE5~ A7k
SEH U7 K IE(SST) T,

ETFIE, EOTFIXAZZ2WTE, @HE BN TEAXRGMEETOFDV8E | T —4)
SEH LM KR T —2T9,

TNHDTFT—FE AL a—AOHEIC o TR AR - VIR LT —
B NI, T blRME 58T, /e 3kmD A R il O /KB A2 #EE L TV E
‘a—o

EOTDRZIPNEZAR, BN T —2DOR T DRHHEZAITEEL TRDDHIRT
_é—o

FEREIZIE, TLESW OB T — 22 [RMEL TR EOm Lz B34 T E T,

BEF—H
LI < EDNBRIL Tz~ A7l OH Ui 2 HmE(?) 220 fiEhe




50km(?)

K& ETOFEDV8 S ORI /KR 1. 224 fEHE 2km
L&V O mE KR 2 H(?) 225 fifGE50km
Polar IR SST(?)



£IXA Decrease of sea surface temperature afteciyphoon passing

Himawari SST & Visible RGB Model SST with satellite assimilation

e — — o —— e ———————————

- I Hourly -animatiog_ of-
| Typhoon No.21 from
Sep. 1104, 2018

passing was partly observed by passive microwave imagers. This information is

Previously, decrease of sea surface temperature (SST) corresponding to typhoon -
important for forecasting development/decay of typhoon.

ZORIEE U@ IE % O IR E DK T 2R L TWET,

ERNTOFEDYO RHREB L M AKIEZRL TCWETN, ZO b EEA,
FHEHITET VIZFEUEL TWAZD  EO FHHEEL TWET,

W AKIEOEHRIL, BREOFBESCE K TOFHICEETHLHI-0, ZOREENK
EINDHZEIZIEF A THS,

PERLY BRI % O AR OAR T IE~ A 7 i Eifg S LD BRI TR B THEE
SITWD, ZOMEHIE, B ROFREELHEED TRICHE THD,




S 4NA

Launched on May 24, 2014 AIS (Automatic Identification System)
AIS Antennas * Vessels over 300GT are obliged to be equipped

with AIS under SOLAS Convention by IMO (Int.

Maritime Organization).

The satellite with AIS has the wide observation

=== coverage of more than 5,000 km.

B SPAISE2 on ALOS-2
1. World’s First satellite of simultaneous
observation with SAR and AlS.
2. Channels for Satellite (Ch. 3 and 4)

Satellite-4 (SDS_4) i capable of simultaneous observation with SAR and AlS.

Launched on May 18, 2012 | (Several organizations are planning) |,

ZIMBIIHT RN —ADAIS( A B 2L E)DOFE 2R £

AISZHHRF L 7= 1T B 53 DJARE - DT — 225 L THFOMONLEZ 4R L
i‘a—o

ZHUTKIL T, BN DITE000kmDFIPH DT —F &2 5T HZENTEET,

JAXAIZHTE, ALOS-2ESDS-42\ ) —ODOEZIZEFH LIZAISO T — 2% BiiE L C
WET,

LT, ALOS-2I3IHOALEZ B TEHL —Z IS T T L =X iR LAIS
[ WA RIS 322 LD TRE T



44xa JAXA’s Mission: AlS Signal Receptio

[ SDS-4 2012- \ KALOS-Z 2014-

' AIS ch1&2
or ch3&4
AlS ch1&2
SAR(Synthetic Aperture Radar)
\ / (Day/Night, Any weather)
Vessel Vessel not
with AIS equipped with AlS

ALOS-2 is the first satellite in the world which is capable of simultaneous observation
| with SAR and AlS.

______________________________________________________________________________________________________________________________________________

AISTEIT72E, AISIE ARG L TRV D I EIT 0 EH A,

UL T, ALOS-2i3, AISTE a5 L TOZRWIIIDAL B2 A R AL —# T
I HTENTEET,



AJXA  Saury fishing fleets monitoring in the nortgtern Pacific

SPAISE+GCOM-W SST
2015/10/24

AMSR2 Sea Surface Temperature [°C]

SPAISE -> Ships with AlS signals
(Small fishing ship near Japan): O Green

ALOS-2/SAR - Ships with no AIS
signals : O Red

ZAUT RO Y~ i OBLIRE R 2 R LIZb DT,

PRI HEBN CELN - E /KIEZEQATCWET,
ZOFEERIT. BT~ D BWRIRELU TSN TOET R, fed -k e 1B
VK DBEFATITICHR DN EE E o> TCWAZERN DD £,

PLRUTZK T, FRIFAISIE SRR SIVIC R OALTE | FRIZSAR TR L7 fih DAL
ZRLTWET DY, AISTHER TERWKSADIRDNDZER DV E T,

(a) the distributions of SST derived from AMSR2 onboard the GCOM-W satellite
and AIS signals derived from SPAISE1 and SPAISE 2 on 24 Oct. 2015 on
Eastern of Japan Islands. (b) SAR |

mage at 1418 UTC 24 Oct. 2015, ship distribution from SPAISE2 (large circles)
and detected by SAR image (small circles) in the rectangle of (a).

Figure (a) shows the distributions of SST derived from Advanced Microwave
Scanning Radiometer 2 (AMSR2) onboard the GCOM-W satellite and AlS signals
derived from SPAISE1 and SPAISE2 on 24 October 2015 on eastern maritime of
Japan Islands. This field is famous for a good fishery ground of the Pacific saury
in the autumn season. Ships concentrated at the front between cold SST area at



the north and warm SST area at the south around 40-41°N and 147-150°E. Figure
(b) shows the ship detections from SPAISE2 and PALSAR?2 in the rectangle area
of Fig. (a). It indicates that much amounts of small fishing boats with no AIS
worked in addition to ships with AIS signals in this area.



LA Deep Learning

Constructing a system that classifies the position,
length, and type of ships from SAR images.

13, 000 px 'ﬂ' H
&F
L

Our system (Deep Learnlng)

)

Output

SARL 1.5 data

10

WL, TA4—7F7—= 7 (FEFE )N BT DA DO TR LET,
REFE LT A OMOEiX Ao v a—X Tl AT,

RO 2—FDFEWTIE, ANRPFREOMS ., $hbb T VIR LEE 2 T2
=TI T L T A ANTILTCEZEELE VST N FE L TVWEL
776

ZHIUZRILC, 7*4~77~:/& M. A RBLZ N D IELWRD A58 LT
IOl I — R IZFEIE T ELWEZ AT I+ a80 T,

BIFE, JAXATIX, SARE &G, fnDIEHREME T 5V AT 2O D TNET

[e]
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LA Deep Learning

[msge of combdynd Information

ZHUXT 4= T T T O A RIOR LB DT,

AN DS TODE I O EB AL £,
WIZ S OEAES O ES A2 ELET,
B, ooz, iU BRerER TR RLET,
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A4xA Deep Learning

Result of Proposal Methods

Ship Length Ship Type (4 category)
Fish. :0% Fish. : 0%
Pass. : 0% Pass. : 33%

Cargo: 47%
Tanker: 19%

Fish. : 0%
Pass. : 0%
Cargo: 56%

Tanker: 2%

. .

AIS: 182m  AIS: 55m  AIS:244m  AIS: 96m Fish. : 0%
Pred.: 209m Pred.: 59m Pred.: 238m Pred.: 95m Pass. : 0%
= E n o

Fish. : 0%
Pass. : 0%

Fish. :0%
Pass. : 0%
Cargo: 9%

AlIS: 263m  AIS: 328m  AIS: 140m

AIS: 74m
Pred.: 195m Pred.: 352m Pred.: 103m Pred.: 103m

Tanker: 81%

Variance error: 13% Accuracy: 66%

12

BTN R T,

AISTE WA TR MORESZIEMREL T4 —T T —=0 7 TTRILIfEE A~
D& RAEIT13% LRV ELT,

M OTREA A4 DI AL T B KL 1366% TLT=,
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SAR+AIS SAR+AIS Optical
Other AIS

O ¥ @Monitor

e TR —

____

s @Analyze
NO SgsNAL

S
.
.
‘e
‘_-I Size: 30m -
Ship type :
A: 10%

B: 12%
C:78%

JAXATIL, BUE ., VEEEIR AR (MDA) 7 1 75 A B A TV ET,

TIET AN E IV AN NS T =X ATV BT E N Z AT L2 TR
P~z L CNDENSTZE RPN OND I > TEELZ, 5 %I1T. k0T %
THIFTHENSTIEENCHWFA TV T ETT,
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CONFIDENTIAL

= Synspective

INBUFIEESEKRFAOL —4 (C X DEHMEEHR B FEHRDOEIR

Revolution by frequent observation and ocean monitoring with small synthetic aperture radar satellites

Toshihiro Obata

Board Director and General Manager of Satellite System Development. Department

Synspective Inc.

CONFIDENTIAL
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01 Frequent Information
for Decision Making




RIMPAC Demonstration to Identify the Ships 2

During the RIMPAC2018, 185 satellites are gathered and used for idenfifying ships

ENTELLITE= ForGLb

BLACK u felcms

£0 Bz b
oin
.
AlS

ki LoD Vet ) W

Reference: David Lingard, “Demonstration of a Heterogeneous Satellite Architecture During RIMPAC 2018", Small Sofeil’ﬁe Conference 2019
RIMPAC Demonstration to Identify the Ships :

Still there are period that satellites can not observe,
even 185 satellite gathered.

- Optical satellite can not observe during night
- SAR satellites are limited
ey FREIR] w ol s g e re—

g e |.|l' |r.|
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e al 1T
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U
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Bt | I *  Limited Access to the SAR Data
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Reference: David Lingard, “Demonstration of a Heterogeneous Satellite Architecture During RIMPAC 2018”, Small Satellite Conference 2019 ©-Synspective Inc




Decision making in 50 years ago without Data

This may be something what we are doing Now
in most business and personal decision making without data

.l' -I"l | I -'.' '-I-

- "-l. l-_

Ir; I h [' 1

https://note.mu/mkweather/n/nf20972a367ba

CONFIDENTIAL

Decision making with frequently updated data

. Satellite data is valuable or expensive

Now
Mostly for government strategic/long forecast

Affordable data distribution for business and personal
Daily decision making like weather forecast

- More variety and familiar usage (ex: Traffic jam monitoring)
- Timely and fresh (ex: construction progress abroad in 30min)

Future :

I need Umbrella !

\
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D PR T ® YV oD

BT fmH &S B8 ®R ®|Mh 8o By

a3

CONFIDENTIAL




CONFIDENTIAL

6

Benefit of SAR (Synthetic Aperture Radar)

SAR can provide geospatial data even at night / in cloudy day,
so it's good for area having rainy season, for example Asia and India.
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Who is Synspective?
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Company Overview

Name Synspective Inc.
Date

Founded 2018.2.22

CEO Motoyuki Arai

Address 3-10-3 Miyoshi, Koutou-ku, Tokyo, JAPAN

* Solution Services with Satellite Data

Business * Development and Operation of Small SAR Satellites
: Synspective SG Pte. Ltd.
SUbSIdery 460 Alexandra Road #07-01 PSA Building Singapore 119963
! )’
Solution Services Small SAR Satellites
Recent News (26™ July 2019) ?

SPACENEWS =2 Synspeciive:

Japunese BAR startop Synspectove teaches SI0F milhon 1m Founded in Feb 2018
tunding Raised $100M in 17months
from Japanese private companies

for building and launching
6 satellites

Inheriting the outcome of
Japanese Government
Small SAR development
project, called ImPACT

About 50 Members




Main Business : SAR data solution

SAR data

Machine Learning

Business Plan & Progress

°Development of Small
SAR sat. constellation

Technology

Information extraction
with machine learning

Enormou
imagery

at

Daily monitoring for big
cities in whole earth with
25 satellites. x25

I =
1St X6

demo .
|

— 2020 — 2022 — 202X *»

Traditional data sales
for governmental use

Service

New market generation o
with SAR data solution =

Asia Whole eartkh

Data sales

‘ PoC — Apps—Platform

Scaling by collaboration with
other P/F and standardizing
in urban/infra dev.
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Ship Detection

CONFIDENTIAL
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Detecting Ship for images and comparing with AIS (Automatic Identification System) data
= |dentifying Suspicious ship or pirate ship

Comparison between Image and

©-Analyzed by Synspective,
1imagédistributed by JAXA

Without AIS  (Only Satellite detects)
WitRAIS" (both Satellite and AIS detects)

WitRRAISE (only AIS detects)
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Counting Container at the harbor 12

Making 3D model of piled containers and estimating the number of the containers
= Estimating amount of shipment and traffic

SAR Satellite : Detection result

Imagery
10/06/18 12:21
O
i
L
VR L
L . ©-Synspective
Opftical Satellite

P

3D
model

igglele=18%

(Google map)
% .

\
'I-ﬂ A

Google Earth
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Autonomous quick data acquisition will be demonstrated in 2021 18

Quick ordering of observation targets to the satellite
without human processing and instructions via loT and satellite network

by ground/sea sensors
by onboard(on-satellite) data processing (event detection)

small relay satellite

Event detection

Distress sigmm_, 4 on the satellite

-

o

Ground Transmitter Oil Spill
10x10cm, 8mwW

(Univ. Tokyo)




Feature of Synspective 1

Synspective has both specialists :

data processing/service development and
satellite development

who enable quick response to the user needs, by not only solutions, but also satellite

User

Service Developme Satellite DeveIopmeF

(s

City Plan
User Needs

Infrastructure

Disaster

Finance/
Insurance

Security

Sharing our Vision 15

Please check Synspective video on our Webpage or YouTubel
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Development Status of our Satellite

CONFIDENTIAL

Our Satellite 17

StriX-a from ‘Strix uralensis’, scientific name of ‘Owl’

15t Demonstration X-band SAR Satellite
Deployable SAR Antenna Panel with Solar Cells

Mass : 140kg i

Size :5x0.7 x0.7m (in Orbit)

0.7m Cubic(at Launch)
Resolution : 1~3m
Launch : 2020
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Position of Synspective Small Satellite e
Small SAR Satellites Japanese SAR Satellites
Synspective ICEYE Capella Space QPS ASNARO-2 ALOS-2
Cost $5M $3-5M $2-4M $4-8M $110M $190M
Mass 140kg 70kg 20-30kg 100kg 570kg 2000kg
Resolution 1-3m 0.5-10m 0.5-3m im im 3m
Band X band X band X band X/L band X band L band
Life 3 years 3 years - - 5 years 5 years
Daily Acquired > 5 5 5
Data 71,100km 21,600km 1,600 , - 164,000km 5,925,000km
- Observation Time 20min./day 1.1min./day -27,000km 35min./day 250min./day
- Swath 10-30km 50km 10km 50km

Antenna Mechanical Test 19




Assembled Flight Model Satellite Body »

CONFIDENTIAL

Satellite Development Team at Thermal Vacuum Test 2
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This document is protected under the copyright and any applicable laws in Japan as an unpublished work. This
document contains information that is proprietary and confidential to Synspective Inc. or its technical alliance partners,
which shall not be disclosed outside or duplicated, used, or disclosed in whole or in part for any purpose other than to
evaluate Synspective Inc. Any use or disclosure in whole or in part of this information without the express written
permission of Synspective Inc. is prohibited.

© 2019 Synspective Inc. All rights reserved.

Synspective Inc.

TOShihirO ObOTCI 3-10-3 Miyoshi, Koutou-ku

- Tokyo, JAPAN
Board Director & General Manager ofiSatellite System Development Dept. 3 hello@synspective.com
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2003 04 0506 07 08 09 10 11 121314151617 18
¥ (30m GSD Remote sensing ]

[3]

[9] [Astrometry (top-science) ]

World First NANO-
CubeSat ! PRISM JASMINE
CubeSat XI-1V (H-IIA) 2009/  (TBD)

(ROCKOT) 2003/6

[2] Education,
CIGS solar cells HODOYOSHI-1,3.4
(DNEPR) 2014/6,11

CubeSat XI-V
(COSMOS) 2005/10 [7] [Deep space exploration J
[1]-[8]:Launched [9]: Waiting for launch PROCYON

3 x 3U CubeSat (H-IIA) 2014/12

EQUULEUS (14kg, deep space)
are being developed.

——— development Y launch




Launch of TRICOM-1R by S5-520-5

20182 H3H JAXA/ISASDSS-5201C & » THT LIS

« SQF BIEH LUV H X T DEEEKIH

e BER, VW7 2k ET, SmW BIEREREIN
transmission from Japan, RWANDA, etc

c INLDRMRE S OICER - Y —EXERMZHE

“Store & Forward” :8{5 (- & A #1 FIFEERDINE

Satellite collecting data

@ Data collection \Nﬁa collection %a Downlink

: Fixed sensors i i i Gro}lndg
. Station ¥,
: Moving sensors =

8mW RF power, low data rate (300bps) i | i
BEIEDEREICATH —_ -

"
**ﬁ'ﬂ"]ﬁ%ﬁl:d’_}(f)’:ﬂﬂ”%ﬂﬂ.;%1b,\ S
3kg TRICOM-1R

-




Space Inclusion
by Satellite Constellation
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MOU to develop 3U CubeSat to be launched in 2019

News from Africa (09/05/2018) -
Smart Africa, Rwanda Sign Deal With

Tokyo University For Satellite Technology
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Cubesat:l‘/X?l/ ~/z|/ (2 lF 7

- 201949 A 250 (24447 £ 1S
(L7 SHR. BNHEER DEID)
Sk, REARXLL R

TRICOM-1R Next Generation
Cubesat

S&F Module

. Mother Board ’

ACS Modules
Standard Board

FEANDERSE

« Any Collaboration : Your Idea X Our Experience
« All options can include capability building programs

Your Mission X Our 2U/1U S&F Your Members x Our 3U/2U S&F Cubesat
BUS (build Together!)

L.

Your Bus X Our S&F Mission Board ~ Your Bus X Our Heritage Components

s o
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Japan Space Forum / The Sasakawa Peace Foundation
International Symposium on Maritime—Space Cooperation

How we utilize next generation
technology of AIS

Expectation for VDES

The Sasakawa Peace Foundation / The Ocean Policy Research Institute / Takeshi MIZUNARI (Mr.) t-mizunari@spf.or.jp

Self Introduction (Takeshi MIZUNARI)

e

® Japan Coast Guard Days (1999/12~2013/12)
Navigating Officer (Resigned at Chief Officer)
Info-Communication Division Officer at HQ (Concerning SPAISE(JAXA))

® The Japan Association of Marine Safety Days (2014/03~2018/12)
Research on Prevention Maritime Polution from Ships
Support Japanese Government (MLIT) on MEPC/PPR meeting at IMO
Compiling ESI map for National Crude Oil Reserve Base
Personally committed with Maritime—Space Collaboration Issue (went C—SIGMA)

® The Sasakawa Peace Foundation Days (2019/04~present)
Fellowship Program for World Maritime University (WMU) MSc Course at Malmo, Sweden
Join Maritime—Space Collaboration Issue Team

® Navigation Officer
Diving Instructor (PADI Open Water Scuba Instructor)




Let Me Introduce My Present Occupation (1)

ooy e

® WMU (World Maritime University) Sasakawa Fellowship MSc Program
Main target : Public servant in developing countries committed to maritime industries
77 Countries, 669 Recipients since 1987 to now (2019/9) (approx. 30 per year)
Support intermediate officers who commit to maritime or marine issues
Also support networking after their graduation from WMU

! — 5
T T ke
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Let Me Introduce My Present Occupation (2)

ooy e

® Maritime—Space Collaboration Issues
Exchange opinions between various organization about VDES
Study group on Maritime—Space collaboration issue




Disclaimer

Agenda

® About AIS (review...)

® About VDES

® About Satellite VDES

®What We Expect to Satellite VDES




® About AIS (review...)

®About VDES

® About Satellite VDES

®What We Expect to Satellite VDES

About AIS (review...) (1)

® Simply saying...

> 300G/ T ships engaged on int’ | voyage
> 500G/ T cargo ships not engaged on int’ | voyage
All passenger ships

are

sharing ship’ s identity, type, position, course, speed,
navigational status and other safety—related information

nowadays smaller ship voluntarily equip though they are 1 sij@niaiad
(but not all the ships)

d BN L




About AIS (review...) _(2)

® Originally ship to ship communication (prevent collision)
Not limited to ship’ s position (static information, application specific messages)

® Can also communicate with land base station
e.g. “Virtual AIS navigational system)
may be settled where hardly deploy buoys (deep place etc.)

® Broadcasting the data
Only we need is to prepare receiver station to gather ship’ s information

® The capability of receiving AIS signal from satellite orbit had found

® Nowadays coastal vessel can be found by coastal station, ocean—going vessel can be
found by S—-AIS
(not limited to fleet under control, they can purchase the data almost real time globally)

About AIS (review...)_(3)
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About AIS (review...) (4)
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About AIS (review...) (5)




® About AIS (review...)

®About VDES

® About Satellite VDES

®What We Expect to Satellite VDES

13

About VDES (1)

® VDES
VHF Data Exchange System

® Expanded from AIS (frequency etc.), prepared as a infrastructure not limited to position
report

® Simply speaking, “AlS and very low speed network”
(not “internet” at this moment but has a capability)
160MHz, max. 300kbps (not per ship, per area)
Free of charge for vessels! (infrastructure and tax (in Japan) cost some)

® We are on the way of deploying
Land frequency confirmed, Satellite frequency (uplink) confirmed
Satellite frequency (downlink) will be discussed at WRC-19 (10/28 — 11/22)

® It is not confirmed what kind of data will be exchanged at this moment
(will be standardized)

14




About VDES (2)

® What kind of data will be expected to exchange with VDES?

IMO introduced e—Naviation strategy implementation plan (MSC.1/Circ.1595)

® It is introduced what kinds of data should be processed by computer
“Maritime Service Portfolio” concept

MSP 1:
MSP 2:
MSP 3:
MSP 4:
MSP 5:
MSP 6:
MSP 7:
MSP 8:
MSP 9:

VTS Information Service
Navigational Assistance Service
Traffic Organization Service

Local Port Service

Maritime Safety Information Service
Pilotage Service

Tug Service

Vessel Shore Reporting
Telemedical Assistance Service

MSP 10:
MSP 11:
MSP 12:
MSP 13:
MSP 14:
MSP 15:
MSP 16:

Maritime Assistance Service

Nautical Chart Service

Nautical Publications Service

Ice Navigation Service

Meteorological Information Service

Real-time Hydrographic and Environmental Information Service
Search and Rescue Service

=T

15

About VDES (3)

® IALA (International Association of Marine Aids to Navigation and Lighthouse Authorities)
They developed VDES (as well as e-Navigation concept)

® JALA issues VDES technical specification document
IALA Guideline G1139 (The Technical Specification of VDES) Edition 2 (Jun./2019)

i

16




About VDES (3) ‘

Als+ VDE VBES Termestital | VDES Full
Temestral Indixl | initlsl Oparational | Operational
Oparitional Capability Capability
| Capability i i
VDE-TER YOE-TER
e ¥ "fﬂE
/ {incl / g TER:
— LI'Fﬂhl"ril : DE-SAT
; # Fu_:ﬂﬂ
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About VDES (3) ‘
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About VDES (4)

Japan Coast Guard

® “Research on VDES maritime traffic use” (FY2017-2018)
Research Committee conducted
Trial manufacture of VDES Tx/Rx, then trial on 2018/12

® Terrestrial VDES will be deployed
Satellite VDES was not considered at the moment

® To be determine what kind of data should be exchanged with VDES (waiting for IMO
decision)

19

® About AIS (review...)

®About VDES

® About Satellite VDES

®What We Expect to Satellite VDES

20




About Satellite VDES (1)

® Satellite VDES
Satellite based VDES communication between base stations and vessels

® Uplink frequency has confirmed

® Downlink frequency — Discussion had carried over from WRC—-15 to WRC-19
To Be Determined at WRC-19 (2019/10 - 11)

Many proposal submitted to resolve, but not sure which one is likely been supported

21

About Satellite VDES (2)

® MIC (Ministry of Internal Affairs and Communications) requested Public Comments for
WRC-19
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About Satellite VDES (3)

® Norway did experiments
Since their water is located on high latitude, we believe they are interested in Polar Orbit
Satellite, in difficulty of being in good communication with Geostationary Satellite

- — o

e e L I e e
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About Satellite VDES (4)

® We do need to wait until the result of WRC-19

® My perspective: Start immediately globally just after the result
(R&D, Standardization, Deployment infrastructure, etc. etc.)
But it is still needed to be determined by IMO, as they have reputation in shipping /
maritime industries

24




® About AIS (review...)

®About VDES

® About Satellite VDES

®What We Expect to Satellite VDES

25

What We Expect to Satellite VDES (1)

® Very low speed (total approx. 300kbps)
No rich contents
Flow control will be needed by Administration (Organization or Coastal States?)

® No video transmission / communication
(e.g. bridge camera, radar display, non—organized big data)
Some method is needed to utilize (compression, coordination with other method)

® Should we review any maritime infrastructure?
GMDSS, e—Navigation, etc. (more wider than they considered and discussed)

26




What We Expect to Satellite VDES (2)

® Sat/Ter VDES — Fit to Low Cost Data (few — dozens of bytes)

® Do we have presently such data among maritime infrastructure...?
Position report for ordinary ship (submit periodically, some fail result SAR activities)
Position report for fisheries (observed by administration during fishing activity)
Distress alert (triggered by hand or water to transmit their position)
Weather observation report (report position and weather periodically)
LRIT (Long Range Identification and Tracking) (report position to next port of call)
SSAS (Ship Security Alert Systems) (report when attacked)

® Integrity, design, and safety issue may make transition difficult

27

What We Expect to Satellite VDES (3)

® We had already experienced
Telephone — Internet — loT — Artificial Intelligence

® When infrastructure established, maritime communication will be expected to be simple

® We also can expect for other requirements / elements

28




What We Expect to Satellite VDES (4)

® Why should we make maritime communication simple?
® Answer: We should focus to carry simple communication device, not many

® Ship equipment is a quite pricy
Agreeable by vessel (price of the vessel is pricy as well, so be covered)
Disagreeable by small boat (quite quite pricy compare to the boat’ s price)

® If we can make mandatory requirement to equipment relax, more vessel/ship/boat can
carry such ultimate device, which light more dark target

® Ultimate desire is unsterilized, like aerospace industries
Discussion will be needed how we treat “row—a—boat”

29

®Closing Remark

30




Closing Remark (1)

® Experiment “We Are 42"

31

Closing Remark (2)

® Experiment “42” conducted by Port of Rotterdam

“The answer to the ultimate question of life, the universe and everything is 42.”

MEdh, FH. T0MLALBIDONTOREL LMD EZ (342, |
—RAEVFNAV-HARF ISR 7HELR)

® Can we found our “42”?

32




References

® exactEarth
https://www.exactearth.com/

® N—F v )LAISHRIZHRDERBBIZOVLWTGELRRT)
https://www.kaiho.mlit.go.jp/info/kouhou/h27/k20151021/k151021-2.pdf

o SEL—F B2 (ALOS-4) (FHMEM TR FEMLE)
http://www.jaxa.jp/projects/sat/alos4/index_j.html

® Global Fishing Watch
https://globalfishingwatch.org/

® e—Navigation Strategy Implementation Plan (E[REEHET)
http://www.imo.org/en/OurWork/Safety/Navigation/Pages/eNavigation.aspx

® JALA Guideline G1139 (The Technical Specification of VDES)
https://www.iala—aism.org/product/g1139-technical-specification—vdes/

® 20195 HREMBIERE (WRC-19) ICHITHEEAENDEZ A (R) ICRIEREEDHRE (BHE4L)
https://search.e—gov.go.jp/servlet/Public?CLASSNAME=PCMMSTDETAIL&id=145209318&Mode=2

® NorSat—1 and NorSat-2 launched! (Norsk Romsenter)
https://www.romsenter.no/eng/News/News/NorSat—1-and—NorSat—2-launched

® We are 42.
https://weare42.io/about/

o TFEFEICHYMNESTEULNET ., / Thank you so much for your kind attention!!
JKEX Rl / Takeshi MIZUNARI (Mr.)

33

®Backup Slides
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@ HBE-KYE ZIL. VDES = AIS + #B{KEE#E
(KA A=Y RABAA VISR YEVNSEKRTIILGVDESEREER L. ELEGERBHY)

o NBIKERA VIR YMER TR T BAAMG T —REELRFESTLVEL
BEEFRAMONIIED&SUHT—2ERBEIE LN IDOT—EDFEEER
e—-Navigation Maritime Service Portfolios (MSC.1/Circ.1595)

LTE % RAIGALA) L VDESE T B #EIZ DN TS
The Technical Specification of VDES (IALA Guideline G1139)

BARERAMTOIE AR B B THIZ DL THRE
Technical Characteristics for a VHF data exchange system in the VHF marine mobile band (M.2092-0)

BRERAIHO)ILER T —2EGIST—2D#H—LEEiE
S-100 Universal Hydrographic Data Model
—>TH BEBETEDT—2EEDLSICEADTEDLSIEET ML THAREOTLSRTIEAEL

® ih F ZRVDESO F K EIITEE
20195 FXDWRC-19THI 2 RVDESD KRB L IZOWLWTEEMEIBI N LEINDFE
LZEIFIHEBICEREF T DO DHHEF > TSR
—GoDHIAHNIE—KIHANEIKATHEME !
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AISOD fiZ &R

® Automatic Identification System —> AIS
300> LUk O EFEMUERRAME - 50088~ LLE D JEEIRR BN - £ TOERMBEITOREMIC
BHEBIBREONATVDD ., FRHEHBMTLAISTERLI-MA LD

o BN EZ—ERFMEICVHFERICTRELST. BB (VHFRERMNELET S RELERMA)
DMAEBRFHD-OIZIERI R (ERICIEBEMEBRELo(EHL)

® MAABIZIXClassA (IBEZTSA ) EClassB (FERREHEFMA) D2iEELH D
I 1E$R : Message1~3(ClassBlZMessage18~19) B A ZHIZ LY BIHFERO HKERRNELS

® MEILISMZHRR AT —F2FEIELTLS
Message5 (B3 HITE R . IMOBE . IFHFE. 4. MiE. 44X, BK, RE-FEFEHZE)
Message6 (/X1 F 1) Bk R AEHREPLYERY TESKSITHHTLVD)

o N—FyI)LINRIZERELHD
ERRICILFAZ (T M) DREWNEFRIZ, BE LIS (FAISTERIZR S VR ILEIBE
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® KoM AISHDERNALIFEDHNENLZIETEDEIZR DV =ANL=(—FEAIS)
KOrbcomm#t. MExactEarth#t MERLVEN LR E (AARZFZSOHMEELFR L EEERETZER)

o ATHEHENSDAISEREZIETHEITIEFICEHLL
EEREDEBE(TAAIBEETT —IEEETHEFBELTLELY)
EENEDOREIRE (EE2~30kmDEIH TIDMAL TR B RELIEZETALEEFEELTLED)

® ERth DI MBI EHIEIREAF T AIZIFZMIZHLRIT (—HEHR) - VMS GERAR) ELvo =2 DA H B D, [T
XL TOEEBMEBEITOIMMARIET RAIST—RIIESEITHOTERICFEENT L

o ERAIST—4IR5EIZEL TIXIRTE TldExactEarthtt D — AL IR AE
15 UNDBIETEERT —2% ) 7 IL3A LERIE
%9 BVDEST—AELZIETE A LIRS AIRE (VIR = 7 EARBERLAT)

o AISERRFEST. MMSI(IDES) DEMBEE AIDRELE | AIST LB (T TITHI B TELL
RAREDRRNERE (e.g. SARBEBREDGEALLY)

o 5iEAHIZ, BHDI)—HMIBALTIEIERBRRELXIT OO EFITHS5=6H. CCTAFTES/LILY
HRENIZETICHEDVRHMDOER (e.e. HE/REREE/ TN UNDERIZESIKRIEHEE. thitiFR
DAF. BFZE. SIGINT/OSINT, etc.)
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® VDES : VHF Data Exchange System
AISOEHA (BRBFrorIILE) ERBIE. MEBEREZ T TEIERLALGT —FZERILEDT
EHAIVITELTSERABEINDENRE

o T—ARERTHMEALLTIEIREDAISO LA D HTEASMA H D
VDEIZKS>TREIZZELDT—RERESLIIT S
AIS(9.6kbps) + ASM(19.2kbps) + VDE(g%X307.2kbps)

® VDE[Z[EHh F RVDELBIE RVDEAH D
#h F ZRVDE : BAWKETE
BERVDE(M EL-FHE) : EAEE
HERVDE(FHE—-H#L) : WRC-19TEZ. . KEFRAERSF->TLVS

o ih ERFFIFEENENSVHFRELIEREL MA/ ALy ITHBE
EB/EFNNLYDIZTBE=HIZIXEEF BIXF ol 8
BERTYITIV O ODHEERABEITOGREIZHESTLES., TERIEE I o858
Lh\b?ﬁ;bféiﬁqﬁ’G{NSATﬁi‘aﬁé ...... LMAEBELN------ (CHFLVeeeee )

® VSATEMDBIEAT7TEVDESED TO OV EREZ-FH?

o R THRAAEFEELTLEN
—RRIGERAENREESNDINE?
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VDESZHR Y &< 1% (1:IMO e Nawgatlon)

® IMOTldeNaviation (R AMBRIEL XT L) DAVt TMEITHHL TLVH(MSC.1/Circ.1595)
BRRIHBIHSBRFOHERELZEDTOEELLIELIER

® ZMH T, MMaritime Service Portfolio |ELNVDIE S TEFNIBET HIRET—INDFEHEFEEE LTS
MSP 1: VTS Information Service
MSP 2: Navigational Assistance Service - a
MSP 3: Traffic Organization Service
MSP 4: Local Port Service
MSP 5: Maritime Safety Information Service
MSP 6: Pilotage Service E
MSP 7: Tug Service .
MSP 8: Vessel Shore Reporting
MSP 9: Telemedical Assistance Service
MSP 10: Maritime Assistance Service
MSP 11: Nautical Chart Service ¥
MSP 12: Nautical Publications Service

MSP 13: Ice Navigation Service

MSP 14: Meteorological Information Service

MSP 15: Real-time Hydrographic and Environmental Information Service
MSP 16: Search and Rescue Service
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VDESZHRY & <IRIR (2: IALA VDES)

o IALA(EIfFMERiZH = )liVDEsaﬂiHA
MERIZEE = (TR -2 EF + BIRMERIES
TIETYh- A5 - F AR LW BIG A E R MRS IE YL TV
(CNGIXGNSSHEDNBEBEICKYBARTIIEL., — OS> (EEN T/ \vo7yvER)
® IALAIZe-NavigationlZDULNTHiLHA
LA IZIRTEDIALA e-NavigationRERERIIBLARZRTHFOK

® IALAILVDESD M AR I X EFFHEITL TS
IALA Guideline G1139 (The Technical Specification of VDES) Edition 2 (Dec/2018)

ﬂ --------
| _ = = = p
N - — - T
E— S
e —_— -
il -, .

40




VDESZHIY & <HREE (3:1TU FER#HEY)

® WRC (World Radiocommunication Conference) : lH REB{ZBIESH
ITU (International Telecommunication Union) M 4E(Z1EER T HEE

® VDESIZRILTIE. e ER-BER(TYTULD) DRERBERE

® R[EFAME EWRC-19(2019/10/28~2019/11/22) . VDESIZBAL TIXi&RE1.9.2TEE
BERAFIVIVD)DRERBIZODVWTEETE

Council RESOLUTION 1380 (Place, dates and agenda of WRC-19)
1.9.2 modifications of the Radio Regulations, including new spectrum allocations to the maritime mobile—
satellite service (Earth-to—space and space—to—Earth), preferably within the frequency bands 156.0125—
157.4375 MHz and 160.6125-162.0375 MHz of Appendix 18, to enable a new VHF data exchange system
(VDES) satellite component, while ensuring that this component will not degrade the current terrestrial VDES
components, applications specific messages (ASM) and AIS operations and not impose any additional

constraints on existing services in these and adjacent frequency bands as stated in recognizing d) and e) of
Resolution 360 (Rev.WRC-15)

@ R TELLT.ITU-R M.1371-5 (AIS) B 1* Fr-n FLi-dd
M.2092-0 (VDES) % 5,
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VDESZH Y& <IR17 (4:IHO S-100)

® [HO (International Hydrographic Organization) TIX&EFB XM TDRIEIEEXEITHOTLS
S57M5S5-1002) — X7, EFBROALOTHIBICHELRLAGEFT —IDIEELLE
=i
S—1XX (101-199) TIXIHOR R D IREEHIE
BEFEX.EER. SR, BEHER. EEEREKE. MTZEHRSE
S—-2XX (201-299) TIXIALAZDRIZEHIE
MATIEBNIEER . =15 . ASM. DGNSSAHTILIF V5. eLoranfl{R%E
S-3XX (301-399) TIFIOC (Intergovernmental Oceanographic Commission)BA{% D IRI&ZE#IE
S-40X (401-402) TIEXRNKEFEBRFAIT IL—TERORIEEFIE
S-41X (411-414) TIZFWMO/IOCA B M EELBRDRBEHIT
BIKIER. KRRIER. RRERSE LS H ORE TN LT
...... BT IO CRRET

T
F'_-_ I +.|
.#
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VDESZEH Y A&SIRIF (5: B LIRET)

® [VDESOiE LXK EF AICEAT 5HEME 122017-2018F EIZEHE
FEAEZELSER
ANKRTEEELVDESEZIEHAE. 2018/1212EiBEHEREER

@ #h F RVDESIZDWTITBAERTE
BIERVDESIZDOWWTIXIRF A TERETE
{ELEFRMZVDESTRY LY T BT —ZIZDLTIERETE IMODEHFL)
GBERZERF BHAK 7YY I2&5)
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VDESHIBIREF7 T ) r—a E

o REEEARE EIXAEDITER(2019/5/27 B2 VDESIHE#RA #i% (OPRI))
ASMAMSPIZHIT5F A
B (& RKE)EEY. T4, BREOMLERR
INBUPR S ST I
AISIEREE — GPS + BEEEI#R or TR GRIEERERF DX IE)
RELBIEAIFELTOFA
BEEZEOGVEE — dLEEHg
BRABREEEDN\VITYT - RIROEERE
s oD ERIZHE
R ftAE M £ D&/ R (FFRE. ML or GPSEFER. GPSIR 1)
MiEMERERRITRAT —4
[ - BREET—42
Mz Y —ELzT—2 (KRN, &, EfEtER. GPSEE. BiEH)
- WETORZ - BRIEEGERTH
AORAEBEE R (AIS, L—4 —. &%)
— MRTO— R
- thOFRELLE (MZE - B EFE, PathfinderF 2153 %)
fE oD IEHRIZH
BEMICRIELI-RR - BR — B, A%
[EE THEBITLUIFROIR M
ELAMSDERMES
BB T T IS
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Satellite remote sensing technologies for estimating IUU fishing
activities around Japan, in collaboration with GFW

B2 Y T U EiTEBWIUUEEEBQENT - GFW & DEE

Objectives

» Understanding fishing impact by foreign fishing boats

» Information services to fishing patrol or to fishermen for
avoiding accidents

» Improvement of stock assessment accuracy

5 e
> SNEEM IS & 2 REEORTE -
> A - BN DI RIZ M ..-9!."';"‘ A

> B RS L

Yoshioki Oozeki,

) ANCORE ﬂ' Japan Fisheries Research & Education Agency (FRA)
AR B KEMR - HEHWE KBEFH+
Foreign fisheries activities around Japanese EEZ ar-m-.

BNEEEZERD S < SNERIDIEE)

Satellite remote sensing

BEUERVICKDIEN

> S-NPP (VIIRS)
S-NPPORBE B

> Satellite AIS
BENBAST —4

> Satellite synthetic

aperture radar

AIBESHFEOL -5 —




Light points by satellite remote sensing images at the midnight

FROEE' ERYVERICKDICRIBE

» Light points extracted from the
data of S-NPP satellite.

» Effects of sun light, moon and
clouds are eliminated.

»>S-NPPEIET —ANSHazid
>ALS - B« 2E0OELRE

Most fishes and squid gather to the
light at night (500kW)
ECORECERNZEA

Yokohama baseball stadium

Data
process

ol B (=] ] - oo

» Each light point corresponds to one fishing boat.
> BRI EDEMICIES
> HDBEICHIT DBMDIRELIEEN T AL

Metal halide lamps
1,500W x 708 = 1,062 KW

aum

» Number of fishing boats in operation can be counted.

Automatic Identification System (AIS) fofREENERIES

> AIS is an automatic tracking system used for collision avoidance on ships.
» AIS information include MMSI code (ID), name, position, course, and speed.
> Satellite-AIS system provides the information of ships in high seas.
>AISIS AN EZEMLIEDIZHICBEIICIB ZEN T DY AT A
>ESICIE. ID. &, B, $#Hi8. IRBEENZTFIND
PBEAISY T ATIE. NBIETOIEHRINSI8E

AIS 2016. 8.29 - S-NPP [e=an =4 [+
8.30 o Foreign fishing boats
’ (200 in total)
— © Group A (47)
’,” ) China 47
Pid 4 Group B (76) B
,// ,/ China 17 X ”'ﬁ I,
Pid ,/’ Taiwan 58 % p
/7 PR Russia 1 . % b/
7Y -~ Group C (73) g e -
Q " China 73 / e
== © Refrigeration factory " L
ship(4) China 4
[ [

» Monitoring only by AIS information is not reliable enough.

» Intentional suspension of signal transmission from the onboard AIS, low

reliability of AIS signal including incorrect datum.

>AIST —HIEITASTIIERTEZIB/WIITSNEL)

>EROFEBIFLEDID « feBEDT —FBBZEHDFD,




1) East China Sea EYJiE

.-—.v"‘—-'-._{

Lighting purse seiner (lit

Chub mackerel, Scomber japonicas NN
Japan: 300,000 t per year (late 1970s)
= 60,000 — 120,000 t per year (after 2000)

Foreign fishing vessels

» China: 500,000 t/year in the entire North Pacific

> Chinese purse seiners (lit covering net and tiger net) have been active
» The number of Taiwanese stick held dip net has been increasing

BARE1970OFRICI0R +VigE, s5FI36-123 k VIR
PEFIFBATLF2ATE0D ~ V., TFRBICKDEEMNEHIL.
ESSIpE RSN ElE

AN

20

Developing technique to detect the position of lit fishing gear types
from satellite luminescence data (VIIRS)
BEUERVICKDART —F=&. ZDBEOL —5 —
T I DCE T, SHDBSD BBREZNERE

BERIHET

covering net) Lighting purse seiner (tiger net)

Comparative analyses of VIIRS & radar image

REYCT —HEL—F—BIRED

ﬂ'l’l!.."'.

B?J/\

/|\\|:| ‘Q—-CJ: D //.|\)%/\$§*E7Z¢%KE (R. Saito et al. in press)

In-situ observation data

Satellite data IRIZEAZ (ol k)
Suomi-NPP satellite | FHEDOBRBICKIDERT—
‘ NEL—F—BEHLS. B

Visual observation data ‘ ‘ Ship radar image‘

‘C|°}m38king\ R DB CRIEXEZ R

Image
analysis

®mET—49 HAL)
ATLHEIC K DREI R
‘ Match-up with cloud masking ‘
amn ’ Extraction %D+ﬁ¢$ﬁ 1HJ—F
€ ot noise FEEEHEC. L—4—

BERBNT —H2ZRE L.

YEDBSN SREEIFRE

‘ Position of fishing vessel h‘ Night-time fishing position ‘
| |

‘Luminescence of lit fishing gear type ‘

‘ Statistical analysis

III*

ILuminescence range of lit fishing gear type ‘

]

‘Horizontal distribution of lit fishing gear type ‘




Luminescence range of lit fishing gear types in ECS _“nm.
% %%ﬁ Z)\ 15 ;\@ S£ O) }E ﬁ D‘\@ ﬁlé' ‘(: (R. Saito et al. in press) i
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» ——
" Under cloudy conditlon
1 ¥ T T T T
L4 'ii‘:llil e i L e - e Sl Xlam 0 e

C O Luminsscencs (vEE W em Tar )

The luminescence range of Chinese lit covering net was separated from the other fishing gear types

FEHEDT —HIDSPEDOE MBS DI ZHE (EFBEXRE. NIEXE)

Horizontal distribution of Chinese lit covering net ‘ ik,
Ep @%ﬂ ﬁ{‘% /;@\ fa) ﬁj\'ﬁi (R. Saito et al. in press)
Nighttime fishing position of
Nighttime fishing position (VIIRS) lit Chinese covering net
b o il I'H' Y iéri imim fm n je
Wy r W r - L
N =726 N =42 = |

-J | T
“'"“‘I I;Lﬁ n,,_ . :;'

-|:|

" "‘.

- zﬁ -.é", . :,,# 7

o

m — |:|:|:- s LUuminescence (x1071°W cm=2 sr)

We can estimate the horizontal distribution position of lit Chinese covering net (right) form
VIIRS data using its own luminescence range

ECONRDHEND, PEOBHEMDAZHEI D ENTREICIS DI
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2) Japan Sea HAE & ean
Dailey report of fishing activities during nighttime (S-NPP, NOAA#20)
TQ_FEﬂO)/,. \¥/§§ﬂlbjb \-( 'BQIB L/-Iﬁ |\ Eﬂzlﬁ L/ §§E\7— ,,fﬁ\ I\} %[:Eﬁx (Courtesy of Dr. Inagake)

Red: Korean squid vessels
7~ BEA AR

Blue and yellow: North Korean
squid boats
F B ALEE A 5B

"I Blue: Chinese twin

trawls ’
s i H%ﬁ = aM
| a7 -
ol i Color chart of radiance
FI'I:I"'lrl'*t'n%-ﬂ'lﬂiyi{'xrl-rl:l:ul 10-19W cm—2sr-
Red: Chinese vessels Red: Japanese squid vessels
7~ R EREAR #~x BAA HEiaMm

Chinese twin net trawls are difficult to distinguish from NK wooden boats by the light intensity.

PEHORBE OV, TRZDFENDOTREICOBNSIIRDITICTH)

Dailey report of fishing activities during nighttime ‘iFlh'-.
Eﬁ{&@{& Faﬁ% l//-r\}— |\ E'VEPX L/\ E X!ﬁ\%\ l\@} %ﬁ%(: gﬁﬁ (Courtesy of Dr. Inagake)
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Time-series of light points

x 2016 Maximum : 845

Gray : /.r. | B .-....].'.h i

with cloud

2017 Maximum : 730

= il e .Ij-l..'J j

§ 2018 Maximum : 347

- J'J_lu_ _l,...l.t.:'il
North Korean EEZ

BREHOBRILZEN

2016

Red: Chinese
<«— Vvessels

7 PEEM

Blue & yellow: North 2017
Korean squid boats
or Chinese twin

F hE—MR = s
& JLEAsE A A3

Maximum in : 2018

November : 1001

(Courtesy of Dr. Inagake) ﬂ FHA

Maximum : 1032 Yellow:

Moonlight
£ me% B8
NODOEFHE

a b

Blue: North
Korean squid
boats

T ALEAEE A
#1898

Maximum : 2057

'\

Maximum : 2917

Al

Russian EEZ

Red: Korean
squid vessels
REEA P
AR

Technical trial on analyzing SAR data

S0 —45 —[C K DERIT AR FE

=

S —

ALOS-2
PALSAR (phased array L-band
synthetic aperture radar)

JAXADALOS-21EE
LY FEREOL —5 —

(Dr. Takasaki submitted.)

Ships detected by SA
SEBE0L =5 —ICK DY

Ships defected by SAR & VIIRS




Improvement of auto detection algorism of twin net trawls ‘br i

:ﬂggglg |\ D _}IJS,@\ B@@@ﬂ@ﬂj P)l./j\lJ Z“ABQE (Dr. Takasaki submitted.)

L’ndetected ships on the VIIRS...
T -awler ship with small light?
ERYE TR TSR MBI, Y6Ds8L\P
TOMEE FO—)UISTREND?

=i oA e
GMS image :
Japan Weather Association

3) North western Pacific  tFBAIF & ena
AIS information downloaded from Shipfinder.com (2016 — Present)
20165 K DAISIBHRZEE Period Group A | GroupB | Group C | Carrier Ship
L — == Cwiiirsal | Apr.2016 - Mar. 2017 | 128 194 104 33
:- [ a | Apr. 2017 - Mar. 2018 145 259 128 54
|- - : Apri. 2018 - Dec. 2018 156 276 141 75
AN | Group A: Chub mackerel fishing of China PED YT/ iR
Group B: Pacif ¢ saury fishing of China, Russia, S. Korea, and
. K o~ . Vanuatu DPEMICKDT I VRE
o o _ | Group C: Neon flying squid fishing of China
: vl 3 PEIC KD PHA R

Paw MW MO NN RN RN
Trans-shipment might be the key factor for estimating the fishing amounts.

B EBERBICEET 3, REBKTEICLT LEHENDRENES
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Future research activities of FRA, in collaboration with GFW -
GFW &&EHE LTS KRB DS R DB E TG E)
1) East China Sea (China-Japan joint fisheries zone) &8>/ &
> Distinguish of fishing boats by light intensity data YR E#H7IC K DB EIR
> Japanese common squid, small pelagics Z)UXA D « Y10 « Y PIH

2) Japan Sea (South Korea-Japan joint fisheries zone) H A& /&
» Comparative analyses of VIIRS and SAR data for vessel type identification
YT EERBE0O L —5 —IC K DR
»Japanese common squid 2)UX- 7]

3) North western Pacific (NPFC area) JtFH A F

» Analyses of trans-shipments by the monitoring of AIS data (cargo ships,
refrigerator factory ships) EHEMSDESNEIRICE D < F LSO

. g » Pacific saury, small pelagics >/ « U/\$8 « V1D Y
. 4) Western Central Pacific (WCPFC area) & 78 8 A T
» Analyses of trans-shipments by the monitoring of AIS
e E AIS'I‘%ﬁ&%@*ﬁ?IWc‘: LTS F EEnEERRDIEHE
Bl i cal Pl T > Bluefin tuna, Skipjack Y2’ 0%8 « QWA

Thank you for your attention.

FRA




SPACE TECHNOLOGY APPLICATION TO MARITIME
SURVAILLANCE IN INDONESIA:

Operational case of Bali Radar Ground
Receiving Station (BARATA)

| Nyoman Radiarta

Institute for Marine Research and Observation
Ministry of Marine Affair and Fisheries
INDONESIA
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CHARACTERISTIC OF INDONESIAN SEAS

GEOGRAPHY OF INDONESIA

The second longest coastline Indonesia as the largest

I in the world I archipelago in the world, where:
1. Canada: 202 thousand Km North-South Indonesia exceeds
2. Indonesia: 99 thousand Km the distance Berlin-Rome
3. Greenland: 44 thousand Km East-West Indonesia exceeds

Dublin-Moscow distance

Source: Bappenas (2019)

The area of Indonesia is not
much different from the United
States. However, Indonesian
territory is dominated by the
ocean

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

CHARACTERISTIC OF INDONESIAN SEAS

GEOECONOMY MARITIME INDONESIA

10 9% oo
Offshore sedimentary 0 Transportation

basins have the potential to routes of world trade

produce billions of barrels of ol through the Malacca

and gas (Ministry of Energy Strait, Lombok Strait, and

and Mineral Resources). other Indonesian seas
(World Bankj).

Source: Bappenas (2019)

|l et B b e = |l S =
il —

inial :‘I..-li-g-':!::]l

2.30/ .
0 The contribution of

the Fisheries sub-sector to
GDP per year with a value of
Rp317 trillion growth that is
consistently increasing (BPS)

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"




CHARACTERISTIC OF INDONESIAN SEAS

FISHERIES MANAGEMENT AREA - FMAs
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“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

SATELLITE DATA REQUIREMENTS

RADAR DATA USED FOR OPERATIONAL IN INDONESIA

COSMO SKYMED LN R S

» Property to the Italian Space Agency and g
the Italian Ministry of Defense.

» Conisists of 4 satellite constellations, each
equipped with SAR (Synthetic Aperture
Radar) instruments.

= |tis a commercial satellite radar, so that
users can determine the desired
observation time and area

» CSKimagery can be acquired in near- RS S— p—
real fime at BARATA. | S——— . i .
More information at e SE - - g i —— i
http://www.e-geos.it/products/pdf/csk-product%20handbook.pdf —— e —_ s e —

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"




SATELLITE DATA REQUIREMENTS

RADAR DATA USED FOR OPERATIONAL IN INDONESIA

= Launched December 14, 2007, owned by the Canadian
Space Agency (CSA) and MacDonald, Dettwille and

Associates Ltd. (MDA); now MAXAR Company Nominal | Maximal
= |tis a commercial satellite radar, so that users can swath width|  spatial
determine the desired observation time and area. ESCRRNEEES (km) _resolution (m)
. . . . Spotlight 18 1
= RADARSAT-2 imagery can be acquired in near-real time Fine 50 3
at BARATA. Wide Fine 150 g
Standard 100 25
__.-i- Wide 150 25
- - ScanSAR Narrow 300 50
"l S, - ScanSAR Wide 500 100
s B, o _ Ocean 530|Variable
- = T Surveillance

— http://www.asc-csa.gc.ca/eng/satellites/radarsat/technical-

= features/radarsat-comparison.asp

—= RADARSAT

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

SATELLITE DATA REQUIREMENTS

RADAR DATA USED FOR OPERATIONAL IN INDONESIA

SENTINEL 2: Free available data

e i g ] p—— T T—— g — T "-ni.l:ul-l.
» Property to the European Space Agency (ESA) -

L I e e e T P TP

= Consists of 2 satellite constellations: Sentinel TA and . — L e
L —

1B ‘ . — Jﬁ i T

= Data can be accessed free of charge via - - E » -
https://scihub.copernicus.eu/ with a delay of 8 - g e i h
hours. - e . . i

= Has 4 scene modes: Interferometric Wide (IW), % h N _
Wave (WV), Stripmap (SM), and Extra Wide (EW). r : il_ F _ ]

» Focus of Sentinel observation:
» Continuous observation on land (IW mode)
» Sea-ice monitoring (EW mode)
» Open ocean monitoring (WV mode)
» SM mode is used for emergency events
* As aresult, not all Indonesian waters can be
observed by Sentinel.

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"




EXISTING OPERATIONAL IN INDONESIA

GLOBAL AND NATIONAL STRATEGIC ISSUES (IUU FISHING)

CEECTE: | =t

Source: KKP (2015)

IUU Fishing often occur in the Natuna
Seaq, Sulawesi Sea, Timor Seaq,
Malacca Sea, Arafura Sea

Source: Bappenas (2019)

&

Number of Crimes Related to IUU Fishing (case)

S I B

_— | 1 i

Source: KKP (2018)

Impact of lllegal / IUU Fishing Behavior

50% decrease in the
number of fishermen
and 115 seafood
exporters out of
business (KKP, 2015)

State losses are
projected at IDR 260
billion per year (World
Bank and FAO, 2014)

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

30.457% ulu rReefs

damaged and 25% of
Capture Fish Stocks are
threatened with
population. (LIPI
Oceanography
Research)

EXISTING OPERATIONAL IN INDONESIA

DIVISION OF MARINE LAW ENFORCEMENT OPERATIONAL AREAS AND LEGAL BASIS

YD o---:

» Indonesian Fisheries
Management Area

« Conservation Areas in the
Territorial Sea

+ Exclusive Economic Zone

MTransportation X

+ Territorial Sea
+ Islands Waters
* Inland Waters

POLICE

* Inland Waters
« Islands Waters
« Territorial Sea.

Source: Bappenas (2019)

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

Indonesian
) Coast Guard

* Waters and Jurisdictions

(Inland Waters, Islands Waters
and Territorial Sea)

« Additional Zones, Exclusive

Economic Zones (EEZ), and
Continental Shelf

* Additional Zone

+ Exclusive economic zone
« Continental Platform

+ Territorial Sea

+ Islands Waters




EXISTING OPERATIONAL IN INDONESIA

INTEGRATED SURVAILLANCE SYSTEMS OPERATED IN MMAF

BARATA

Exactarth/Shipview VilR>/Night BALI RADAR GROUND RECEIVING STATION
LAPAN A2/A3 Vison | o E s e e m - >

\ b}

£
AR
Provider:
Inmarsat, Iridium,
Argos

2 T

Fishing Vessel \%_. LR
>30 GT ]

-

Source: PSDKP(2019)

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

EXISTING OPERATIONAL IN INDONESIA

BALI RADAR GROUND RECEIVING STATION-BARATA

ﬂhai— dlﬂﬂﬂ!

= MMAF:
= DJ of Marine and Fisheries
Resources Surveillance
= DJ of Spatial Planning
= DJ of Capture Fisheries
» Indonesian Coast Guard

= Navy
t! | » Spatial task Force: Satgas 115
h-'-l-ﬁ_u"“| = Ministry of Coordinating Maritime

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"




EXISTING OPERATIONAL IN INDONESIA

DATA ANALYSING & INFORMATION DELIVERING

Overlay Data VMS, AlS, and Radar Data

B bl el p e e k] Pl -
e i ek S iy e L e e
g v ilref| —
- = i e
BARATA e
= X-band satellite antenna to e
receive images in real time e i .:
= |Image processors for 2 = m §
satellite missions (Radarsat-2 I & - e
and Cosmo-Skymed) o &l
= Value-adding systems to T —
detect and analyze vessels B o B e -
R T L

VMS

| AlS

Purpose:

"Determining fishing vessels that do not
have VMS and / or AlS reach are detected
by satellite radar"

Source: PSDKP(2019)

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"

FLTE RIRASEN FAPE) Y] FEELELE 'WFF AL BTT | d
ARG I ELFETHENE 10T FUALE 25008 WK —

- =i
- -
il [N ]
= i S |
- - |
= o |
L E—— o |
o By Pl i o
o il e e |

“SATU KATA, SATU RASA, SATU KERJA, SATU KARYA"




FUTURE NEEDS

SPACE TECHNOLOGY FOR MARITIME APPLICATION

Satellite technology:

» Low cost and high temporal/spatial data
= Nearreal time availability

= Easy accessible

Source: e-GEOS(2018)

Maritime Applications:

= Surveillance: lllegal fishing; Oil spill;
Transhipment; Marine traffic, Human
trafficking

* Planning and Management: Marine spatial
planning; Conservation areas; Marine
AqQuaculture

*» Marine/coastal resources: Potential fishing
ground (PFG)

N
By B WS e rd

Source: e-GEOS(2018)
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THANK YOU

| Nyoman Radiarta
Institute for Marine Research and Observation

Ministry of Marine Affair and Fisheries
INDONESIA
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Monitoring, Control-
amna @@JW@UHH@@@@ /

(MCS)
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Background — PH Marine Resources
PH Performance in World Fisheries
~— PH Losses in IUUF

DA-BFAR MCS Definition

= Components
= Sea — Patrol Vessels
» Land — Vessel Monitoring System
- IMEMS




BACKGROUND

Territorial Water & EEZ
(2.2 million sg. km)

{ X bigger than the total
land area (29,817,000 has)
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Shelf area (Depth 200m) = ' X
18,460,000 hat ™" [ARINE. RESC@MR@ES i

=

Coral Reef Area 2,700,000 ha.
8.81 % of the world’ s coral reef nextt
, Indonesm and Australia*

oastline (Length)
S 36,289 km

Canada; Indonesia; Greenland; Russia; Philippines




@PH Performance in World Fisheries

1 1 th Produced a total of 0.791 million metric

tons of finfishes, crustaceans, and
mollusks which constitutes 1.24% share
FARMED FOOD-FISH {0 the total global production of 66.63
PRODUCTION million metric tons (2012 data, SOFIA,
2014)

Produced a total of 2.13 million metric

tons from marine capture fisheries or

2.67% of the total world marine capture
MARINE CAPTURE  production of 79.71 million metric tons
FISHERIES (2012 data, SOFIA, 2014)

PRODUCTION

O The estimated economic loss due to illegal fishing is USD894 million

(Fisheries Resources in the Philippines, Alino)

0 The World Resource Institutes suggests that the total net loss from blast

fIShIng in the Philippines is USD 1.2 billion (L. Burke, E. Selig and M. Spalding, Reefs at
Risks in Southeast Asia, 2002)

0 Weaken competitiveness of National Fishing Industries
Marine Ecosystem and fish stock degradation




Monitoring, Control & Surveillance

» Section 14 of RA 10654 — Monitoring, Control and Surveillance
of Fishing in all Philippine Waters and Philippine Flagged
Distant Water Fishing Vessels — A MCS system shall be
established by the Department in coordination with LGUs,
FARMCs, the private sector and other agencies concerned to
ensure that the fisheries and aquatic resources in Philippine
waters are judiciously and wisely utilized and managed on
sustainable basis and conserved for the benefit and enjoyment
exclusively of Filipino citizens.

Monitoring, Control & Surveillance

U Monitoring - data collection and analysis of fishing activity including, but
not limited to, catches, species composition, fishing effort, discard, area
of operation, etc. or the use by fisheries managers to arrive at
management decisions.

Q Control - entails the enactment of appropriate legislation and ordinances
under which the exploitation of the resources may be conducted

O Surveillance - law enforcement. The checking and supervision of
fishing activity to ensure that national legislation and terms,
conditions of access, and management measures are observed.




Monitoring, Control & Surveillance

MCS Component:

O Land Component
— Vessel Monitoring System (VMS)
— Fisheries Observer Program
0 Sea Component
— MCS Patrol Vessels (Offshore MCS)
— Deployment of Small Patrol Crafts (Coastal MCS)
— Deployment of Fisheries Observers to Commercial Fishing Vessels

O Air Component - At present BFAR is closely working with the
Philippine Coast Guard (PCG)

Vessel Monitoring System (VMS)

» Vessel Monitoring system — was established in 2009 for
the Bureau of Fisheries and Aquatic Resources (BFAR)
floating assets in an effort to combat illegal, unreported
and unregulated (IUU) fishing activities.

» In 2012, VMS was introduced to fishing industry, as
compliance to Western and Central Pacific Fisheries
Commission (WCPFC) to authorize the Philippine-flagged
fishing vessels to operate in Special Management Area -
High Seas Pocket — 1 (SMA-HSP1).

» VMS uses communications and navigation systems to
track the movements and activities of the vessels in the
Philippine EEZ and high seas.




VMS Components

VMS Capabilities

» Monitoring and tracking fishing vessels
operating in HSP1 and other coastal states.
The system can provide oceanographic,
weather data, oil spill detection and radar
satellite imaging.
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VMS Coverage

» BFAR Floating assets — 72

* Philippine-flagged fishing vessel — 313

» Foreign fishing vessel passing through EEZ
and 100 NM buffer zone — average 150

vessels

Automatic Identification System

> National Coast Watch Council
(NCWC) provided access to
BFAR to monitor  the
commercial vessels equipped

with AIS. The system is used to —

validate and to monitor any
related IUU fishing activity.




Visible Imaging Infrared Radiometer Suite
(VIIRS)

» The Visible Infrared Imaging Radiometer
Suite (VIIRS) data is used to check and
validate specific area or areas in
Philippine waters most especially those
areas with closed fishing.

Autonomous beacon for remote
monitoring and communication(INO)

The INO Advanced beacon is connected to "'W.\‘
the Iridium communication satellite network "o L '-"‘-:!.
to keep the user connected anywhere in the -5
. c s L
world and in complete safety. Adjustable - : Jail
tracking intervals allow you to track the s

route and communicate your GPS position,
including heading and speed.

It is given to Fisheries Observer onboard
fishing vessel to report any related [UU
fishing activities and for their safety in case
of emergency.




Integrated Marine Environment Monitoring

System (IMEMS)

» KEY ELEMENTS IMENS SYSTEM - k

VMS Transceivers
Port and Coastal Monitoring System

Electronic Reporting System | r. ., —
Satellite Maritime Domain - _ ey
) il e

wareness - — ——
Meteorological, Environmental and E—

Productions System

National Marine Data
Fisheries Monitoring Centers
Ocean Resource Information
System

Capacity Building

Information Systems

» Fishing Vessel E-Licensing System -

(FeLIS) : ::-'-'_'._.-'.'_- = :
» Municipal Fisherfolk Registration o
System (FISHR) i
Boat Registration System (BOATR) -
Fisheries Law Enforcement ST L 1T
Management Information System
(FLEMIS)

> Electronic Catch Documentation and
Traceability System (eCDTS)
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||-:||'-"i'.*.|
. ||| et |
it |

A\




SEA: Patrol Vessels

O The Bureau under its MCS Program
maintains 10-units of 30-meter and 4 units
of 11-meter patrol vessels deployed
strategically around the country. The MCS
patrol vessels provide greater capabilities
for the bureau to efficiently address
maritime incidents.

O The DA-BFAR has also awarded 30-footer
MCS patrol vessels to various Regional
Fisheries Offices around the country.

L These vessels aims to alleviate the
continuosly  deteriorating problems
plaguing the Philippine fisheries sector

SEA: Patrol Vessels

A On-going constructions of 2 units of 50m multi-mission offshore vessels.

O MV DA-BFAR, is an research and management vessel that conducts
oceanographic and fishing survey in Philippine waters to identify potential
fishing grounds and collect fisheries information/data as basis for policy
formulation.




DEPLOYMENT
OF PATROL
VESSELS

F_— |

—
Additional MCS
30m (16 units)







IUU FISHING & MARITIME - SPACE TRACKING:
MMEA PERSPECTIVE

By:

Captain Maritime Abd Razak bin Mohamed

Senior Principal Assistant Director C4ISR

Maritime Security & Surveillance Division
MALAYSIAN MARITIME ENFORCEMENT AGENCY

INTRODUCTION

In striking a balance between achieving economic

growth and maintaining ocean health, the
warrants for proper

Major

prioritised sectors like , , ports

and shipping, oil and mineral exploration and

extraction, as well as ocean energy development

hould be properly planned and managed. Central

ike pollution control,

0 should always be

are to achieve the Sustainable

Tun Dr Mahathir Mohamad
Prime Minister
MALAYSIA
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ND GAS
* 600,000 barrels crude oil per day
* 2.1 billion cubic feet of gas per day
% Petroleum & gas export value USD20 billion per year
mainly from offshore
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FORMS OF 1UU FISHING

@ lllegal Fishing Activities within Country

Concerned stakeholders:
all-scale fisheries
nercial fisheries




FORMS OF 1UU FISHING

Poaching in Other Country’s EEZ

detained in Mz
by MMEA

@ lllegal Fishing and Trading Practices of
Live Reef Food Fish (LRFF),
Ornamentals and Endangered Aquatic

Species ..--'--.:‘r

Source . SEAFDEC
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ENCROACHMENT OF
FOREIGN FISHING VESSEL
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6 MONTHS TRAIL HISTORY
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LEGISLATIONS FOR IUU

- Malaysian Maritime Enforcement Agency Act 2004
- Fisheries Act 1985
- Lembaga Kemajuan lkan Act 1971
- International Trade In Endangered Species Act 2008
- Malaysian Quarantine and Inspection Services Act 20
- Custom Act 1967
- Exclusive Economic Zone Act 1984

erchant Shipping Ordinance 1952

tinental Shelf Act 1966
Essential Powers) Ordi

Monitoring

.- Control

ditions of




.n :J x EFFORTS TO ADDRESS IUU FISHING |
o

- Continuc g with visiting

- Capacity building in Malaysia and abroad

INTELLIGENC
- Report from -Daily patrol
community [ -Hot spot

COMMAND CONTROL ] ;"n"iz'ran s area MMEA VESSEL
COMMUNICATION - - 20 sorties per
INFORMATION (C3I) - TraCkerthW - ﬁ N month

SYSTEM - Stand a - Mostly on SAR
system mission
l‘ - Need upgr HOW Surveillance fo

- No intellig SAR/AHY

dandlysis MMEA Fishing£€rig
- activities
Hot spot are

coverage
AIS - Bulmat

- 32 Tx/Rx . . - Covering 9¢ from
antenna . - "
= UAV

- Terresterial

| = ( FULMA%)
- 11 radars site in Malacca

SWASLA _
- 100 feet SEA SURVENYAEHIng coverage




AUTOMATIC IDENTIFICATION SYSTEM
(TERRESTERIAL AlS COVERAGE)

SATELLITE AIS

Data Center Customer

Delivery of
Satellite "'ﬁ‘;ﬁ:ﬂ”‘“ AlS and

Cnceiverall | receivedate. | ntestes | s
signals ' direct
globally and performs connections

a0 avice or web

Ship transmit
Al in local
cells

V.




TYPES OF ARREST
FISHERIES RELATED ACTIVITIES
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" - Damage to the fish internal air bladder
Cockles Smug
| A 1 i r
L
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Sea Cl-qumber Destructive Equipment
Smuggling




FISH BOMBING

POTA UMN RA R
PEBBLES OR AMMONIUM DETONATORS
NITRATE & KEROSENE

FISH BOMBING

Bottle (390 ¢

——
-
-

Y BOM IKAN

( Mixed with kerosene ); ratio = 3: 1

(460 gm ) Matches (covered with plastic)
- RMT - 10 / 50 Kg Of Fish

ME—

Fuse ( Covered with wax / melted candle )

“ Detonator Cap ~
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i “. SUCCESS STORIES OF IUU FISHING
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Section 16(3) Fish

(Act 317)

“The master of a forei

vessel entering Malaysian fishe
waters for the purpose mentioned in
subsection (1) shall notify by radio,
telex or facsimile in the English or
Malay Language an authorized
officer of the name, the flag State,
location; route and destination of
the jéssel, the types and amount of

figy FV MING NO 5 (FV THUNDER)

18,000 kg

B g
Iy ang Kota Tinggi Johor
"N r‘;.% i-b-' No 5
1 F1 i e was committed an offence
. - under fisheries act
U charged under Section 16(3)

Detained Fisheries Act 1985 (Act 317)
Location

, Ming No 5 master (Yury Gara) had been accused under
section 16(3) Fisheries Act at Kota Tinggi court
O He pledged guilty and fined with RM200,000.00. The owner paid the fined
as ordered by the Kota Tinggi court. Ship and cargo returned to the owner

28




FV VIKING

'Q on'the 7th Apri
) master (Jimmi Kawilara
accused under section 16(
Fisheries Act 1985 at Kota Tinggi
Session court L

Location
®7 Arrested

5, she was at

o0 inform her arrival as
eign fishery vessel to

Director General of
Department of Fisheries(DOF)

O FV Viking verified by DOF as a
fishing vessel.

O He pledged guilty and fined with RM200,000.00. He

failed to pay and was send to Kluang prison for 3

months

FV PERLON

270 tons Patagonian and
Antartic Toothfish

e A ey

i il
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i Y o

~ ¥
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4

L
Q /7t July 2015, master and crew Asia Link pledged guilty and fined RM400,000.00
) 2 August, all crews FV Perlon pledged guilty for the charges.

=

TOOTH FISH

ed in STS activity
er ship: Asia Link Barge

160 tons already transfer to
Asia Link Barge.
O FV PERLON charged under
Section 16(3) Fisheries Act 1985
(Act 317) and Section 15(2)
Fisheries Act 1985 (Act 317)
O Asia Link Barge charged under
Section 20 Fisheries Act 1985
(Act 317) 30




PIRACY & ARMED ROBBERY
TRACKING OF MT LEE BO

31 May — 1 June 2018

SUCCESFULL ARRESTS OF SEA ROBBERS
FROM 2011 TO 2018

2Mar2011 19 Sep 2011 11 Dec 2012 12 Jun 2015 4 Aug 2018
MT Queen MV Sky MT Merlion MT Orkim Tanker Tesai
7 robbers Jupiter 2 Harmony 14 robbers
12 yearsin 0 robbers 8 robbers 8 robbers 8 years in
prison 15 years in 13 years in 18 years in prison
sentence prison prison prison 3 whip of

3 whip of e of 3 whip of 5 whip of strokes
strokes strokes strokes strokes Bintulu

Pengerang ‘g‘:ﬂ (;)re Pengerang South China T

I Str. I = I I
2011 2012 2015 2018

I I

7 Aug 2011 18 Oct 2012 29 Jan 2015 1 Jun 2018
Boat PKF(U) Tug bot Hub 1 MT Sun Birdie MT Lee Bo
: 4 robbers 9 robbers 14 robbers
10 years in 10 years in 1 year prison
prison prison
araw 1 whip of

TOTAL : 65
ROBBERS
CASE : 9 CASES




SATELLITE SURVEILLANCE

. -*_1.

O Phase 2 C4ISR
O
[\ |72
=, Satellite Imagery, SAR &
- SWATH-Ship
-\ Maritime Surveillance Aircraft (MSA)
- \SW| HF Radar
- Capacity Building on Space
technology

CONCLUSION

lUU Fishing threaten Food Security, Economy Security
and Job Security

Malaysia’s National Plan Of Action (NPOA)-IUU clos
follows the provisions of the FAO International POA-|UI

IlUU Fishing normally used Flag Of Convenience vess
Eliminate FOC registration

All fishing vessels must install AlS tracking d
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MONITORING IUU IN INDIA
USING SPACE TECHNOLOGY:
PROSPECTS AND CHALLENGES

International Symposium on Maritime-Space Cooperation in the Asia-Pacific
Region

October 4, 2019

By Gayathri lyer, Observer Research Foundation, India

STRUCTURE

Illegal, Unreported, Unregulated (IUU) Fishing Index - India Score
India’s Fishing and IUU Monitoring Control and Surveillance (MCS)
Indian Use of Space Technologies for IUU MCS
Satellite based Vessel Imaging systems
Electro/optical imaging satellites
Ocean Colour Monitor (OCM) imaging satellites
Synthetic aperture radar imaging satellites (SARsats)
Satellite based monitoring and tracking data systems
Vessel monitoring systems (VMS)
Satellite Automatic Identification System (AIS)
Long Range Identification and tracking

Summary




INDIA TUU FISHING INDEX RANKING - 17 OF 152 COUNTRIES

The Indian Exclusive Economic Zone (EEZ) since 1997

India has adequate coastal

/l:;stimate_c: iElz P o on coasts surveillance infrastructure
rea availaple: * 14 mn directly employed in fishing . .
2.02 mn sq km Annual Fishing Industry Exports: $6.4 bn and patroulng CapaC]ty

: + 5.23 % of Agricultural GDP - 5% Largest coast guard fleet in the world

60% of Indian Fishermen have Biometric IDs

Monitoring, Control and Surveillance

(MCS) Issues

Fractured governance

* Unequal MCS asset distribution between
Coast Guard and state Governments
agencies

Legal complexities

» Coast Guard Act of 1978 and Maritime Zones
of India (Regulation of Fishing foreign
Vessels) Act 1981. No management plans to
Monitor Indian Vessels or Indian Registered
LOPs beyond the EEZ

IUU FISHING OF TOTAL REPORTED CATCH:10.9% IN BAY OF BENGAL
AND 2-3% IN ARABIAN SEA

Seafloor ecosystem damage: Pink gold
rush for prawns by mechanized trawlers

More than 50%
species in the
Arabian Sea are
at elevated risk

of extinction
Sharks, rays, sawfish,
hammerheads some of
the most threatened
fish in the word

Bycatch use boom: Vulnerable and top
of the food chain species particularly
affected

Unintended consequences of
2004 Tsunami aid: sudden
expansion and modernization
of small-scale fisheries

India Sustains one of the last
Healthy Tuna Populations in
the World!

HILSA COULD BE SOON EXTINCT in the
BAY: an estimated 14,000 trawlers hover
the migratory path of the fish as it
approaches the river to spawn




SPACE TECHNOLOGIES CAN FILL GAPS IN MCS THROUGH SATELLITE
IMAGING AND TRACKING OF VESSELS

MCS Challenges

Vast EEZ

Unequal MCS asset distribution between states
and the Union - Aerial patrolling fragmented

Industrial vessels do not take on-board observers

Low prosecution rate due to lack of documented,
time stamped proof of IUU fishing

Low domain awareness: gaps in the availability,
reliability, and quality of information on marine
assets

Indian Space Research
Organisation (ISRO) has developed
a mix of imaging and data
communication technologies:
indigenous and in collaboration
with other country space agencies

Satellite based Vessel Imaging systems
Ocean Colour Monitor (OCM) imaging satellites
Electro/optical imaging satellites
Synthetic aperture radar imaging satellites (SARsats)

Satellite based monitoring and tracking data systems
Vessel monitoring systems (VMS)
Satellite Automatic Identification System (AIS)
Long Range Identification and tracking (LRIT)

IRS SATELLITE SYSTEM FOR OCEAN COLOUR MONITORING

24

Indian Remote Sensing (IRS) satellites launched by

Indian Space Research Organization (ISRO) since

19

88:

Currently, world’s largest operational constellation of 11
IRS for civilian use

Data available through NRSC Data Centre purchase
process and free through Bhuvan Geoportal of ISRO

India provides continuity of Ocean Colour Monitoring
(OCM) data to the international ChloroGIN project

OCEANSAT-1 in 1999: First OCM payload aboard IRS-P4 to
assess clorophyll concentrations, algal blooms for ocean

OCEANSAT-2 OCM Feb 6, 2017 Irrawaddy RIVERBESEESE
of Bengal- image credit: ISRO/SAC, Prakash Chauha

modelling, potential fishing zone (PFZ), productivity and
harvesting potential

ISRO’s ocean color program has evolved into ocean
colour-based services: information on the state of
the marine ecosystem of Indian EEZ at synoptic
scales for policy makers and stake holders including
law enforcement agencies

*  OCEANSAT-2 in 2009: Second OCM payload

e OCEANSAT-3 to be launched in 2020




INDIAN REMOTE SENSING OPTICAL IMAGING SATELLITES FOR
EARTH OBSERVATION

1980s: India started building and launching several Indra EQ Satefiites - Scenanc by 2017
Electro/Optical satellites for long-term spaceborne
imaging capability under its National Natural
Resources Management System program. Examples:

2 OCEANSAT - IRSP4 and IRS 0S2 in 1980s-90s
2 ResourcesSAT satellites (P6 and RS-2) satellites

Optical satellite imaging
High resolution
Can detect and also identify vessels
However, strongly affected by:
Darkness
Cloud Cover
Very costly for identifying illegal fishing boats

SATELLITE-BORNE SYNTHETIC APERTURE RADAR (SAR)
IMAGING SATELLITES OF INDIA

Globally, current methods for detecting, monitoring and acting on suspicious fishing activity are limited
without radar satellite imaging technologies

Satellite-borne Synthetic Aperture Radar (SAR) or optical sensor units till now were very large and expensive with
limited availability. Ver few countries have launched them.

India launched two SAR Satellites RISAT-1 and RISAT-2. Both are primarily focused on weather surveillance activities;
IUU has not been their priority

January 2018

First Finnish commercial satellite ICEYE-X1 with world's first under 100kg SAR sensor payload

launched by ISRO’s PSLV-C40 rocket from Satish Dhawan Space Center in India
+ Enables radar imaging of the Earth through clouds and even in total darkness

https://www.iceye.com/resources/company/history




VMS USING ISRO’'S INDIAN REGIONAL NAVIGATION SATELLITE
SYSTEM NAVIC

Vessel Monitoring Systems (VMS)
* Global navigation satellite systems and dual-mode
communications (Global Position System)
» Use a variety of communication technologies: satellite
AIS or Inmarsat, Iridium, Argos, etc.
+ Advantages
* Resource efficient - one law enforcement
employee can monitor nearly 500 boats
* No shore distance limitation
» Cost effective, especially for monitoring mid-sea
trans-shipments

icture souces M Sheindubisnesinecom |

Indian VSM was developed by ISRO’s Space application
Centre in 2009 for implementing in the EEZ but there was
no mandate to use VMS till 2017 India uses its own Indian Regional Navigation
Large scale efforts begun by the Government of India to Satell}te System, a constellation of seven
install VMS in all registered vessels (less than 20 m). satellites operating under the name NaviC.

INTERNATIONAL COOPERATION BETWEEN ISRO AND CNES FOR
SPACE AUTOMATIC IDENTIFICATION SYSTEM (S-AIS)

VHF and radar based Terrestrial Automatic
Identification System (AIS): India set up a
National AIS Network on 74 shore stations

Challenge: VHF range limitation of maximum
of 25-40 nm from the coast. Currently India
has AIS fitted on vessels larger than 20 m

Satellite  detection of AIS: Private
international companies like ‘exactEarth’ and
‘ORBCOMM’ providing commercial service

Current shortcomings in the Satellite AIS

technology: ships’ position data delayed by August 2019: India’ ISRO and France’s space agency CNES
~90 minutes depending upon the number of announced joint development and operations of 10 low-
satellites available for covering a particular earth orbit satellites for world’s first S-AlS series to track

area merchant ships on a real-time basis




LRIT BASED, REAL-TIME TRACKING AND REPORTING
SYSTEM FOR ENHANCED MARITIME DOMAIN AWARENESS

Long-Range Identification and Tracking
system (LRIT) - satellite based, real-time
tracking and reporting system of ships

IMO approved system since 2006 for ships
of 300 gross tonnage plus

Consists of Ship Satellite terminal,
Inmarsat Satellite Communication,
national data centres

India installed LRIT data centre in 2009; it
shares own data with the other Flag States

Major advantage: very secure access only
by authorized governmental agencies

However, in India the system is not being used by the member States regularly for monitoring the illegal
fishing because it is costly to obtain positions of ships of another flag. S-AlS is cheaper

DIFFERENCES BETWEEN VMS, AIS AND LRIT SYSTEMS

VMS AlS

Collision avoidance
system mandated by

Not mandated by IMO

Closed proprietary
systems with high
barriers to data access

Transmit every 30 min
to2 hr

LRIT

the IMO; open and
non-proprietary with
international standards
Public broadcast system

Transmit continuously

Reporting system mandated by the IMO, LRIT

Protocol

Transmit every 6 hour, can be set for 15 minutes

Secure data only available to entitled institutions




SUMMARY

Conditions that affect India’s space agency’s
efficacy in responding to maritime threats

Priortized National Interest in
protecting its fish for food security

+ A mix of technologies including
optical imaging and tracking

* International collaboration
» Domain awareness

*» Enforcement

Tallengestoare.com

THANK YOU!

Gayathri lyer

Email: gayathri.iyer@orfonline.org

ww.orfonline.org




The use of satellite technology in

combatting IUU fishing in the
Pacific Islands region

Presentation to the 2019 International Symposium on
Maritime-Space Cooperation in the Asia Pacific Region
Tokyo, Japan

by

James T. Movick
Consultant, Pohnpei, FSM.

The maritime management challenge facing
PICs

The region is characterized by:

o Small Island Countries with very large EEZs (plus Australia & NZ)
* PIC EEZs cover 30 million sq kms (not including ANZ)
+ Adjacent High Seas & HS Pockets
* Region spans 6 time zones & Intl Date Line

oHighly valuable tuna resources
» WCPO produces 55% of world tuna catch
* Catch yields 2.25million tonnes per annum
+ 80% of catches are from FFA member EEZs
* PNA EEZs alone produce 40% of world canning tuna supply

oGenerally limited resources with which to undertake MCS

* |UU fishing has the potential to significantly erode the benefits to Pacific
Island people.




WCPO and FFA waters

Satellite tracking — a key part of the regional IUU
fishing solution....BUT only when supported by an
effective enforcement capability

« The member countries of the Pacific Islands Forum Fisheries Agency (FFA)
were amongst the first multinational collective management arrangements
to require secure satellite tracking of registered vessels involved in fishing of
the tuna and other highly migratory fish species in their combined EEZs,
starting in 1998 and mandatory since 2002.

* MY KEY TAKEAWAY POINT NUMBER 1.............

* The success of satellite tracking in reducing IUU fishing in FFA member EEZs
has been noticeably significant but that success is also substantially due to
the collective regulatory management framework shared by the PICs, which
includes further surveillance and legal enforcement tools that support the
integrity of the system and the apprehension and prosecution of vessels
suspected of illegal fishing within the EEZs. ............ TO BE EFFECTIVE
TECHNOLOGY (SATELLITE SURVEILLANCE AND MONITORING) MUST BE
SUPPORTED BY EFFECTIVE ENFORCEMENT INCLUDING LEGAL STANDING,
LINKAGE TO DEPLOYABLE ASSETS AND LONG-ARM REACH CAPABILITY.

» The comparative importance of this supportive regulatory element is
demonstrated by the less successful efforts of the WCPFC in
combatting IUU fishing activity on the region’s high seas areas.




The fundamental diplomatic/legal basis to PIC regional
fisheries management efforts and success is Regional
Cooperation supported by Zone Rights Based Management

= National sovereignty — From the outset of UNCLOS3 PICs insisted
on national (coastal state) sovereignty and soverelﬂn rights over
the management and development of tuna and other highly
migratory stocks of fish (HMS) within their EEZs.

= As such, because HMS move across multiple zones, effective
management requires cooperation amongst the coastal states
sharing those stocks.

» The management framework adopted has been of Zone Rights
Based Management - a multi-jurisdictional form of rights-based
fisheries management that recognizes the right and responsibility
of coastal states under UNCLOS to conserve and manage
resources in their EEZs, giving coastal states a more equitable say
in the management of highly migratory species.

= Noteworthy, that PICs were committed to the national sovereignt
based approach even though in 1978 the extent of the fishery an
Its principal location within EEZs was not at all clear — a strong
point of principle based on desire for greater equity.

= Understanding this basic conceptual framework is fundamental
to understanding PIC regional fisheries management.

Implementing ZRBM

1. Establishing a regional body to coordinate their cooperation

* In 1979 PIC leaders established the Pacific Islands Forum Fisheries Agency
(FFA) to facilitate fisheries management cooperation amongst the PICs

» With its secretariat in Honiara, Solomon Islands, FFA now includes the 15
independent PICs, Australia and New Zealand and the Territory of Tokelau.

2. From the early 1980’s the FFA members adopted a number of
cooperative uniform measures to enhance their limited individual
capability to control foreign fishing activity in their EEZs (Detailed
below).

3. Sharing and coordination of surveillance and enforcement efforts
was formalized into more legally binding form in 1992 when FFA
members adopted the ‘Niue Treaty on Cooperation in Fisheries
Surveillance and Law Enforcement in the South Pacific Region’.




Through FFA adopted key Common Programs

= HMTCs for licensing of foreign fishing vessels
= FFA Register of Fishing Vessels - 1200 vessels
=FFA VMS

=FFA RSP

= FFA Observer Program

= Port controls & monitoring
= _egal / Prosecutions

» Data & information sharing / exchange
= Aerial & surface patrols

Monitoring, Control & Surveillance (MCS)

Primary MCS Monitoring tools are

« FFAVMS

« WCPFC Vessel Monitoring System (VMS)
» Automatic ldentification System (AIS)

* Electronic Op Room (E-Ops Room)

» Regional Surveillance Picture (RSP)
* Regional Information Management Facility (RIMF)

* Niue Treaty Information System (NTIS)
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Vessel Monitoring System

= Agreed in 1997, became ‘operational’ in 1998 and mandatory by
2002.

= Type-approved Automatic Location Communicators (ALC)/Mobile
Transmitting Units (MTU) required on all licensed fishing boats;
mandatory reporting required from port to port; units directly
interrogated by FFA; monitored in real-time by FFA RFSC (region-
wide) and by PICs (own and authorized EEZs) in accordance with
agreed data sharing rules — tracks 1200 boats.

= In 2007 WCPFC adopted same VMS platform as FFA to track
vessels authorized to fish on the high seas, albeit HS data
generally not accessible to FFA — tracks about 3000 boats.

= Advantage of the closed, type-approved, VMS units is that the
location and details of the vessel cannot be easily altered without
detection by the RFSC, unlike AlIS units.

= In 2011 FFA members mandated that fishing vessels also install
and utilize AIS units, which serves to further validate vessel
position and can be a back-up in the event of VMS MTU failure.

i -; = . i
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OI?eFraLting Picture — the FFA regional fisheries surveillance picture




FFA Regional Fisheries Surveillance Centre

Regional Fisheries Surveillance Centre
— the regional hub for cooperative fisheries monitoring

= Established in 2009 — located at FFA secretariat, Honiara.

= Provides analysed Surveillance Picture to FFA Members
and QUAD Surveillance Providers (Australia, NZ, France,
USA) to support national MCS activities.

= Analytical capacity complimenting Members’ MCS efforts.
= Coordinates QUAD surveillance with Members.

= Assist Members through provision of case packages (incl.
evidence to support prosecutions).

= Capacity build Members on regional MCS tools.
= Supports PMSP/FFA regional air surveillance operations.
= Assists trials of new technology for FFA.




FFA Regional Information Management Facility —
facilitating regional information sharing

= Originally developed in 2009...operational by mid-2014

» RIMF is an integrated/central system to house/manage MCS
data and info, that FFA Members access through secure
portals also allowing
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Going forward: Proposed and interesting new
technology for improved IUU fisheries detection

» Seeking to improve Real-Time data access — Satellite
communication systems

* Electronic monitoring — video monitoring of on-board fishing activity and
sensing of fishing equipment use, including FADs.

» Electronic reporting — satellite communications to enable real-time catch
data reporting by vessels and on-board Observers (also Observer safety).

* Independent/Verifiable AlS reporting validation.
» Using Satellite imagery platforms to cross-validate vessel
position reporting data.

« Trials with night light vessel imagery, small boat detection using Satellite
based SAR imagery, trials with high quality Satellite Optical imagery.

» Using Satellite remote sensing for intelligence assessment
to more efficiently focus surveillance targeting

» Trials with Satellite remote sensing data to better focus surveillance
efforts, such as plankton distribution, ocean currents and temperature.




Going forward: Broader law enforcement security
cooperation — regional Maritime Domain Awareness

= The re-conceptualization of IUU fishing as a facet of trans-national
crime will pose new opportunities and challenges for the use of
satellite based technology in the PIC region in the years ahead.

= This will include engaging with Broader Law Enforcement
stakeholders under the Boe Declaration on Cooperation in
Broader Regional Security ( which recognizes Climate change,
People Security (food security and disaster response), Trans-
National Crime, Economic resource security (including IlUU
fishing),and Cyber-security as regional security threats to be
addressed collectively.

= Pacific Fusion Centre — an Australia Government initiative with
critical PIC governmental oversight and regional technical agency
cooperation; to undertake cross-sectoral Intelligence analysis,
Broader Information sharing, Intel capacity building and Maritime
Domain Awareness in support of implementing ‘Boe’.

» The PFC will develop a regional Maritime Domain Awarenes(MDA)
system hopefully incorporating multiple Satellite communications,
imagery and remote sensing input fused with other information to
provide better security intelligence support to regional
governments and appropriate technical agencies.

The PIC region — many needs and constraints

ssFor many PIC communities detection of IUU activity in
near-shore coastal fisheries and protection of Marine
Protected and Managed Areas is a pressing food, economic
and environmental security issue.

<*BUT PIC’s aspirations for more effective usage of satellite
technologies, are significantly constrained by COST and
LIMITED TECHNICAL EXPERTISE:

* high cost of products and communications

« limited awareness of available technology, possible
applications and meta-data

« limited technical know-how to develop algorithms to analyse
the data to address the needs most important to PICs

« limited expertise to know and to properly frame the
questions that can/should be asked

- apparent technical limitations to the expeditious use of
international satellite systems in the region — available earth
stations and orbits




So what can be done going forward?
Key take-away point Number 2......Let’s DO something,
don’t just talk...SDG’s ..PALM8..the mandate is there.....

* Help PICs address the cost issues through free or cheaper access —
including through creative indirect means eg development of
algorithms to use free data feeds from existing satellites.

» Meet with PIC technical users to understand and address the
technical constraints that they are experiencing.

* Help develop space technology/satellite expertise in the PIC
region throu%h appropriate academic scholarships, training
programs and provide technical expertise to PICs.

 Undertake public information programs and events to inform PIC
regional policy makers, technical officials and communities about
the range and value of space technology/satellite observation and
communication platforms and of ?roducts. e.g. support the
Pacific Islands pre-event planned for the GEO conference in
Canberra in November.

. S_uploor_t the development of a Regional Earth Observation
(including Satellite Oceans Observation) platform to promote
?reater access to and use of Earth Observation tools to address

he needs of PICs more systematically.
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Brief description of the presentation: Space-derived data for MDA can be very beneficial, but there are
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sharing may face. Last, given the growing interest in space-derived MDA, there are broader space policy
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Remarks:

Hello. It is my honor to be speaking here at the “International Symposium on Maritime-Space
Cooperation in Asia-Pacific Region.” Thank you to the Ocean Policy Research Institute of the Sasakawa
Peace Foundation and the Space Policy Research Center of the Japan Space Forum for inviting me to
speak today. My organization is the Secure World Foundation (SWF), a private operating foundation that
promotes the long-term sustainable use of outer space. SWF works with governments, industry,
international organizations, and civil society to develop and promote ideas and actions for international
collaboration that achieve the secure, sustainable, and peaceful uses of outer space. We use a
cooperative, international approach to promote best practices and norms of behavior that will allow us
to continue to have access to and use of space over the long-term.

| will focus my remarks today on three main issues. The first are considerations to keep in mind when
sharing space-derived data for maritime domain awareness (MDA). Next, | will speak about issues in
space situational awareness (SSA) data-sharing that may provide warning of possible complications that
MDA data-sharing may face. Last, given the growing interest in space-derived MDA, | will speak about
broader space policy issues that this community should be aware of.

MDA is can be defined as effective understanding of anything associated with the maritime domain that
could impact security, safety, economy, and environment. MDA relies on a layered set of terrestrial, air-
borne, and space-borne systems. Satellites can play an important role in MDA, including optical and
radar imaging satellites, as well as satellites that carry receivers for the Automatic Identification System
(AIS) created by the International Maritime Organization (IMO) and even commercial satellites which



can collect radiofrequency signals. With the rise of commercial Earth observation constellations, we are
seeing much higher revisit rates with less exquisite architecture, which is allowing for an explosion of
usable MDA data points. As well, many of the satellites being launched as part of the smallsat
revolution are providing Earth observation capabilities that could be used to improve MDA. Some of
these systems carry synthetic aperture radar, which can see through bad weather and during day and
night. Space-based solutions are helping to close the gap for knowledge of what is on the oceans.

Some complications to sharing space-derived MDA data are that sometimes there are a lack of training
and/or a limited patrol response that is possible. As well, even with a multi-layered approach, there can
be gaps in coverage. Furthermore, space-based MDA data suffers from the same problems that all data
sources suffer: latency issues, the potential for deliberate spoofing or interference, validation of data,
and concerns about bias of the data collector.

There also is the need to improve data analytics. Data that is collected is only useful if we know what to
do with it, and even in our current space domain configuration, we run the risk of being inundated with
too much data. Big data analytics are going to be crucial to being able to fully take advantage of the
benefits that these space applications can bring to MDA. As well, while data is useful, it in and of itself is
not going to provide decision-making support. It is the foundation for it, but you cannot stop just at
sharing data. One option might be to get your data, apply machine learning to it in order to determine
behavioral patterns, and overlay it on the regulatory context in order to produce real-time decision-
making support at the operational level.

Now, | would like to discuss space situational awareness (SSA) and issues in international cooperation
and data-sharing that may prove helpful in identifying potential complications for sharing space-derived
MDA. SSA is the knowledge and characterization of space objects and their operational environment to
support safe, stable, and sustainable space activities. This is done to operate safely and efficiently; avoid
physical and electromagnetic interference; detect, characterize and protect against threats; understand
the evolution of the space environment; and provide awareness and transparency of space operations.
Most space actors do not have the resources or capacity to provide their own SSA, but instead rely on
the U.S. military to send them notifications of potential close approaches, or conjunctions.

In the past several years, there have been two big changes in the SSA domain. The first is that the U.S.
government is seeking to change which government entity is responsible for collecting and
disseminating the data. We are potentially shifting to a system where instead of Strategic Command
being in charge of sending out notices to operators, it may be a one-stop shop at the Department of
Commerce. This is still being worked out, as Congress has not authorized this change yet. The second is
the proliferation of SSA capabilities, both by other countries and also by commercial SSA providers.

The latter has prompted discussions about the essential nature of SSA. Is it necessary for spaceflight
safety, and thus a public good that the government should provide at least a basic level of? How can the
government encourage the commercial sector to invest in SSA if they will be competing with the public
provision of free data? There is also the question of transparency of the data sources: how can you
verify the data’s authenticity? What is the liability of using commercially provided SSA? How do you
combine multiple sources of data that use different formats? And finally, how do you share data
without bumping into national security considerations, given that much of space information is almost
reflexively classified?



Finally, I would like to use the few minutes | have remaining to discuss some of the broader space policy
issues that the MDA community should be aware of as space becomes increasingly important to MDA.
The space domain is undergoing a significant set of changes. A growing number of countries and
commercial actors are getting involved in space, resulting in more innovation and benefits on Earth, but
also more congestion and competition in space. From a security perspective, an increasing number of
countries are looking to use space to enhance their military capabilities and national security. The
growing use of, and reliance on, space for national security has also led more countries to look at
developing their own counterspace capabilities that can be used to deceive, disrupt, deny, degrade, or
destroy space systems.

The existence of counterspace capabilities is not new, but the circumstances surrounding them are.
Today there are increased incentives for development, and potential use, of offensive counterspace
capabilities. There are also greater potential consequences from their widespread use that could have
global repercussions well beyond the military, as huge parts of the global economy and society are
increasing reliant on space applications.

Another disruption to the space domain is the emergence of new actors. During the Cold War, space
was largely the province of only a few states. However, there are now over 80 countries that have
access to satellites. Small satellites, or smallsats, have lowered the cost of entry to space. As of March
2019, there were 2062 active satellites. Earlier this year, we also saw the first launches of what have
been called mega-constellations. We have the potential for the addition of 20,000 more satellites in
Earth orbit in the near future, which will hugely change almost everything of how we operate in and
from space. Another complication is that the mega-constellations are being launched by commercial
companies, which means that space will be shifting from being dominated by nation-states to one
where the commercial sector is preeminent. This will make global governance discussions challenging,
as multilateral fora historically have only allowed the participation of nation-states.

We are at an inflection point for the use of space. Thoughtful, international, and cooperative
considerations of these challenges now can help set the standards and norms to ensure that space is
usable for and accessible to all in the long-term. Thank you for your time and attention.



®

Perspective for Maritime-Space
Cooperation in the Indo-Pacific

A Focus on ASEAN
October 2019

Dr. Christopher Merritt, Department of Navy,
U.S. Mission to ASEAN

Maritime Domain Awareness

Maritime Domain Awareness (MDA) is the effective
understanding of anything associated with the
maritime domain that could impact the security,
safety, economy, or environment.

— International Maritime Organization
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MDA Technology

» Geospatial Information
Systems

» Space-based Maritime
Surveillance

* Vessel Tracking and
Screening

: - Analytics
.+ Monitoring and Alerting

- Databasing and
Collaboration

* Dissemination
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MDA Strategy and Policy Evolution 2003 - Present | !
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A comprehensive approach to maritime governance that is based on
technology exploitation and information sharing among agencies,
international partners, academia, and the private sector.




National Intelligence Manager for Maritime
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The National Maritime Intelligence Integration Office (NMIO) and the
National MDA Executive Steering Committee work with the Global
Maritime Community of Interest to identify opportunities for cooperation.




Multi-Source Maritime Data Fusion
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* If the AIS/VMS tracks align with the anomaly, the watch will
identify the vessel as well as its previous port of call and next port
of call.




== AnImmediate Regional Need

 ASEAN Leaders express intent II
to establish greater maritime
Cooperation in Southeast Asia.

— Shared interest in building a
common understanding of the
regional security environment.

— More information-sharing and
greater maritime cooperation.

US Cooperation on MDA

« ASEAN Forums

» National Maritime Single
Points of Contact

» SeaVision




Maritime Data Fusion (SeaVision)

“Fusing Maritime Domain Awareness Information Sources”

Sea Vision




Questions?
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