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Rutgers University Center for Ocean Observing Leadership
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OCEAN ACIDIFICATION EMPOWER THE NEXT GENERATION FISHERIES INTEGRATED TECHNOLOGY

RUCOOL is creating knowledge of our ocean planet by pushing the limits of
science and new technologies while inspiring future generations of ocean
explorers, within these core focus areas:

RUTGERS

Center for Ocean Observing Leadership

School of Environmental
and Biological Sciences



High Frequency Radar
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Weekly HFR Data Requests by USCG

MARACOOS
surface currents
operational with

USCG May 4, 2009

US 100S surface
currents operational
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2011
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Introduction to Radar
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Why RADAR for remote sensing? (&) o
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What is Radar? SECURTY CENTER

Chain Home

* RAdio Detection And Ranging

» Search/detect —is an object there?
* Need range and bearing

* Track — where is the object going?
* Need range, bearing and velocity

* Classification
. . . Global RADAR
 Scattering, polarization Market

OPPORTUNITIES AND FORECAST, 2021-2028

Global RADAR Market is
expected to reach $44.35
Billion by 2028

Growing at a
CAGR of 4.7% (2021-2028)
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Radar Spectrum & Propagation Modes @)%
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RADAR terms SECURT CENTER
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Polarization Polarization

e Polarization
‘ * Pulse vs CW

e Coherent

Magnetic Field Electric Field

e Beamwidth

e Antenna Gain

* Phased Array

* Doppler Shift | v Wl \
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Vessel Traffic Service
Introduction




VTS Locations () ¥ comrn
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VTS Traffic Volume

e 78,000 vessel per month
e 2,500 vessels per day

 Relatively constant for
the past 3 years
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Vessel Traffic Services
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VTS Architecture Overview
VHF Radio

MTM-300 CG Watchstander

T— Cameras
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Vessel Traffic Service
Current and Future




Hyundai Hongkong
Ms¢ Katie
() Cma Cgm T.Roosevelt

July 30, 2021

A" 4
) Hills
t
& Q (Lon Beach Gar
N ) di
1g Hills G Seaso'ar)-'Acoh[s 6
~ A W
s Maersk Alfirk o
Ever Front (('})\Msc Yashi B
-_K;Cma Cgm Flonda O 0sak
Maersk Guayaquil Sans
President Truman) Honiara Chief -
Msc Livorno' O Wan Hai 509
% OO OMsc Maxine
Ever Lissome ndon Ex
LJ O Londoh Express Huntington
()EverFine {) Cma Cgm Marco Polo Beaf
0

() Los Angeles Trader

{)Msc Savona
() Maersk Esmerald

den G

€

as

RUTGERS

School of Environmental

and Biological Sciences

G

."‘—'

e B B e —

N —

Marine Exchange @MXSOCAL - Dec 16, 2021

Ship Report 12/15: 113 ships inside 40 mi of LA/LB including 56 loitering or
anchored & 57 at berths. Of the 113, 56 are container ships including 28 at
anchor or loitering & 28 at berth. 29 ships loitering; 18 container, 8 bulk, 2

tankers & 1 general cargo.
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&‘ PRINCE WILLIAM SOUND HOME ABOUT THE COUNCIL ~ OURWORK ~ GET INVOLVED RESOURCE LIBRARY ~ Q

REGIONAL CITIZENS" ADVISORY COUNCIL

Inoperable radar in Prince William Sound concerns
Council UPCOMING DATES

January 6, 2021 by Amanda Johnson :
2 Y LJAN ] 12:00 pm Information

1 2 and Education
No plans for repair in near future ed | Commit...@
Teleconference
The U.S. Coast Guard's Vessel Traffic Service, or VTS, which monitors the location of vessels in Prince William JAN

Sound, has been operating without radar in recent months. 14 P90 W Sclentic

Advisory Committee

Fri me...

The Coast Guard monitors traffic in busy ports around the country 2022
through these VTS offices. The VTS in Prince William Sound usually
operates with a combination of Automatic Identification System, or

AlS; VHF radio; cameras; and radar.

View Calendar <

AlS is a map-based online monitoring system required to be on
board larger vessels. Equipment streams the vessel’s position, along
with its name, course, speed, heading, and destination to the system.
VHF radio is used for two-way communications with vessels.

- .
This screenshot is an example of how AIS
maps show the location, speed, and direction
of vessels, among other details. However,

Radar is an integral part of the Coast Guard’s monitoring of vessels in ~ smaller objects or vessels do not appear in the
¢ 1a0e system

Prince William Sound as many small vessels and hazards only appear

on radar.

These various systems are integrated together and the information is
relayed to the Coast Guard’s Marine Safety Unit VTS in Valdez.

Based on a National Transportation Safety Board report on the Exxon Valdez oil spill disaster, lack of radar is
considered a contributing factor to the spill.
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Analysis of Radar within Coast Guard VTS

December 2020
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A JUPITMINT Of MOMELARD SACINTY CONTTR

Canadian CG Requirements for Shore-based Radar Coverage
March 2018
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Radar Use Within VTS ST
|

* Anchorage Monitoring

* Small vessel detection (non VTS users)
* Ship and Barge breakaways

* Debris monitoring

* Monitoring Aids to Navigation (ATON) | [ /= \ -
« ATS failure ek bl
* Monitoring aspect ratio of vessel R

X Band Radar
VTS Houston
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54 Microwave Radars in 9 VTS Locations
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Digital Twins of Each VTS (2) ¥ o
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Request for Information CELTA=w.  $FLIR
» Released July 31, 2020 ruruNnoe Qcen.

* Received responses from 8 radar companies wensosn -~ 1 QVICO
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Antenna Length vs Horizontal Beam Width at X Band (3cm A) MARITIME
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Radar at New Lane (NLN)
VTS New York
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, . VTS NY Radar Locations MARITIME
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VTS Architecture

MEASUREMENT COMMUNICATION

$50,000

Radar 1 Radar

Picture Processor

Radar 2 Radar

Picture Processor

Radar 3 Radar

Picture Processor

Remote Site Lease Costs?
RUTGERS

School of Environmental
and Biological Sciences

Tracker

DISPLAY

MTM-300

Visualization
Display

gram.pptx

VTS_Radar_Dia
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Coast Guard Missions

| e

Maritime Prevention

Defense Operations Maritime Security Operations Marine Transp. System Mgmt.

RUTGERS

School of Environmental
and Biological Sciences

Center for Ocean Observing Leadership




Next Steps

e Obtain data of vessel position from MTM-300 and compare against
raw radar feed

* Experiment with multiple radar images on a single target to see how
MTM-300 fuses the data streams

* Experiment with other Coastal Surveillance platforms (Norcontrol,
TimeZero) to see how well they can fuse multiple sensor data into a
unified picture

* Opportunities for continued research leveraging the MSC Basic
Ordering Agreement

RUTGERS
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Multi-Mission Radar
for the US Coast Guard
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MASTERS OF OPERATIONAL OCEANOGRAPHY

v

A REVOLUTION IS UNDERWAY

Today'’s students will be challenged over their professional lifetimes to provide society with 60%
more food, 55% more water and 80% more energy for a growing global population forecast to
exceed 9 billion by 2050. In just 1 year, our students build the skills necessary to address this
challenge and engage with technology and professionals. Our graduates leave the program ready
for jobs in the energy sector, maritime industry, government agencies, research organizations, and
non-profits.

OUR STUDENTS Learn more about how

Take on and solve real world problems welcan help you reach

L]

¢ Gain experience collaborating with experts in the field you,r career goals n

« Deploy cutting edge ocean technology marine te.ChnOIOQU at

e Master marine data analytics and software programming rucoolmarine.rutgers.edu

JOBS THAT MATTER

The Master’s in Operational
Oceanography has given me the
opportunity to pave my own path
in my career..and apply the skills |
gained in the program!”

-Julia Engdahl

RUTGERS

Center for Ocean
Observing Leadership

School of Environmental
and Biological Sciences

Rutgers Masters of Operational Oceanography

At the Rutgers University’s Center for Ocean Observation Leadership we are technology innovators. We

were the first to send an unmanned robot across the Atlantic Ocean, the first to establish a remote
sensing, high frequency radar network along the coast, and are at the cutting edge of hurricane and ocean
monitoring. Our students benefit from joining one of the worlds most advanced and longest operating

ocean observatories.

GAIN MARKETABLE SKILLS IN 12 MONTHS

A combination of hands-on experience, research, and targeted coursework, empowers our
students to tackle real world challenges and provides them with an edge over other candidates
in the job market. Kicking off with an immersive ocean observing summer experience, students
continue through two semesters of coursework and research, culminating with an applied thesis
submission and defense in the second summer. Each semester includes three (3-credit) courses
that cover a wide range of ocean observing technologies and include both lecture and hands-
on laboratory components. Students also develop thesis projects with a faculty mentor through
independent research courses (3-credits) during each semester.

OUR PROGRAM

We meet the needs of marine employers by instilling our students with:
e marine science expertise

collaborative skills

¢ observing system technology experience

e data literacy G S

e ocean modeling literacy NJT ER

e communication skills, and Center for Ocean

¢ job preparation Observing Leadership

SOLVE REAL WORLD PROBLEMS

Our core research areas include:

Vot
INTEGRATING

OCEAN
TECHNOLOGY

HURRICANE OFFSHORE
SCIENCE WIND ACIDIFICATION SCIENCE

Applications received by January 1 receive full consideration. For information about applying to Rutgers graduate
school see this page: http://gradstudy.rutgers.edu/. This program is a track within the Oceanography (MS) degree
in the School of Graduate Studies.

For more information about the Masters of Operational Oceanography, please contact
Alexander Lépez (alopez@marine.rutgers.edu)

Center for Ocean Observing Leadership




