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Airborne Remote Sensing

The Needs. Industry and Government Recommendations for effective Airborne Remote
Sensing platforms. DWH aftermath.

Intelligence on the Scene. POSEIDON Mission System: Multi-Sensors Suite, Real Time Data
Processing and Communications Network.

Key Advantages. Benefits for Emergency Response, Natural Resources Damage Assessment
and Preparedness.

Missions Examples. Texas Coast Monitoring — Hurricane Harvey Assessment Flights
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The Needs DWH Aftermath

Need for:

*  MULTIPLE SENSORS FOR
COMPLEMENTARITY/REDUNDANCY;

* CLASSIFICATION OF POLLUTANTS, NO FALSE-POSITIVE;

* [IDENTIFICATION OF OIL TARGETS AS RECOVERABLE OR
NON-RECOVERABLE;

* GEOREFERENCING THE TARGETS AND TRACKING

GAP ANALYSIS - In the aftermath of MOVING OIL,
Deepwater Horizon Spil, Industry, * REAL TIME INFORMATION - FOR TACTICAL AND
University, Governmental Agencies (*)

got together in order to focus on needs STRATEGIC USE,

for future technologies to improve oil
observations to support a response. The
conclusions suggested that for the oil PICTURE;

s ebeSice b eniciective e EXPANDING THE OPERATING WINDOW TO LOW-LIGHT
airborne platform is a must, and should

feature: CONDITIONS,

* DATA SUITABLE FOR THE COMMON OPERATING

(*) Industry and Government Agencies include: ° READINESS OF CREW AND PLATFORM.

’ API - American Petroleum Institute
= IGOP - International Association of Oil & Gas Producers
. ICCOPR (USCG, NOAA, BSEE, etc.)
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ICELAND POPULATION 300,000 LIKE BRAZORIA COUNTY – AREA LIKE MAINE ( LESS THAN TX) – BAD NEWS


POSEIDON

Based in Houston, TX Poseidon entered in service in July 2016. Participating in a
program coordinated by BSEE and NOAA to assess new technologies for aerial remote
sensing.
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So we tried to put together all these inputs and experiences, and make them real


Intelligence on the Scene

POSEIDON MISSION SYSTEM
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. Integrate Mission System built on three blocks



Intelligence on the Scene Methodology

Mission Profile.

STEP 1 . STEP 4

Far Range Detection™ Data Transfer

STEP 3

Near Range Analysis Data Processing



Intelligence on the Scene STEP 1 - Far Range Detection
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SLAR - SIDE LOOKING AIRBORNE RADAR

CLOUD PENETRATING X-BAND (~9.3GHz) REAL APERTURE RADAR
PRIMARY TOOL FOR SYNOPTIC, WIDE COVERAGE OIL SPILL DETECTION.
50NM SWATH — 7,500 Sa. NM / HOUR

FUSION OF AIS DATA, SATELLITE IMAGERY, SLAR DATA IN GIS
ENVIRONMENT




Intelligence on the Scene STEP 1 - Far Range Detection

EO/IR — ELECTRO-OPTICAL INFRARED

HIGH DEFINITION AND THERMAL IMAGING
VISUAL ASSESSMENT OF THE SPILL
NAVIGATION

SAR SUPPORT

NATURAL RESOURCE DAMAGE ASSESSMENT




Intelligence on the Scene

ACCURATE ANALYSIS OF THE OIL SPILL

*  EACH SENSOR DETECTS SPECIFIC FEATURES OF THE
SPILL FOR A PRECISE TARGET DEFINITION.

*  NIGHT AND DAY SPILL DETECTION
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STEP 2 - Near Range Analysis

e THICKNESS DISTRIBUTION [pum]
*  VOLUME [gal]

e Hort SpoTs

*  OIL CLASSIFICATION

e PosITION
e  COVERAGE
e DRIFT

e  SPREADING
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F (o= r ¥
Ple Diapluy Com Gk Pl Prsphay Cub s
PR P S ekt | on

e A
R w

1 Ted MFREKINDT | WO Toms 1ES5TH

o

£

r
n- !
- iair vy —
C amnnr HapIm A e 2B 100 -
(Teraizmeid  enowwrse  lovenwrmn | [Tes IS kR ZeNesR e ipmirn |
,:rld\'r Gecpny i rIn'\nﬂ I‘EI‘I Genpos DH [Ia-ornl |G1dl:i°f Benpom b | Toom]
T el 1 Tararint

VIS

OIL APPEARANCE

uv IR

f'l %

= |2I:|!:||11 Geapn H | Tnom |

| Tavqrbing-

Fusion IR/UV

JESRET Y

FERi11

irky W

i g
1":W Lk M DEONIEP Lo W

|G1d|!l:|:lm Gecpu!lﬂr a1 O

ATargrial

MWR

L |
vy ol
«f I8

SENSITIVE ABOVE 0.01 pm LAYERS (UV) AND 2 pm LAYERS (IR).
AREA / POSITION / COVERAGE % / DIMENSION / RELATIVE THICKNESS

DRIFT / SPREADING / VOLUME ESTIMATE

ABSOLUTE THICKNESS
MEASUREMENT
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Intelligence on the Scene

WEB BASED GIS DATA DISTRIBUTION

STEP 3 — Data Processing

REAL TIME INFORMATION k! e T . S T e B @02
— o ___J..l';i.': Ty ‘ﬁiv':f-.'t&k_ﬁé : F -'}: FM#;;;;‘ - L gid3
e N * Sensor - UV
S L-:._F:-"":jr ‘:_ -
e

er Coordinates
W LRSI 6T

Folygon  Area

Coverage. [#] Onentation. [*]  Camension. [NM]
P4 :

31 2949 0615 4,044

2638

| Thickness: 7.6 um

Qil Type: Very Light Crude (Type 2).
it =
..J::ﬁ.
A s i ty o
| 1‘-, X .\{.__d:_ni; _':?_
-I|.
WA
e -
flim g
= LY
; =l
UNDERSTAND DECIDE

COMMON OPERATING PICTURE
THE SCENARIO  THE ACTIONS

@ siar02

* Thickneszs
i thickness

g raster thickness

’ @ shape thickness
|
&

CONTROL
THE RESULTS



Intelligence on the Scene STEP 3 — Data Processing

WEB BASED GIS DATA DISTRIBUTION
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Intelligence on the Scene STEP 3 — Data Processing

WEB BASED GIS DATA DISTRIBUTION
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Intelligence on the Scene STEP 3 — Data Processing

WEB BASED GIS DATA DISTRIBUTION
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Intelligence on the Scene STEP 3 — Data Processing

WEB BASED GIS DATA DISTRIBUTION
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AIS d f q THE THICKNESS MAP IS ORIGINATED WITH DATA ACQUIRED WITH
ata tusion IR/UV, MWR (20Hz SCAN FREQUENCY) AND LFS (10Hz
REPETITION RATE) THAT MEASURED THE ABSOLUTE THICKNESS.

THICKNESS DATA POINT ARE ACQUIRED EVERY 4-9M (12-30FT).

UNDERSTAND DECIDE CONTROL
2 COMMON OPERATING PICTURE
] THE SCENARIO  THE ACTIONS THE RESULTS
I




Intelligence on the Scene STEP 4 — Information Delivery

COMMUNICATION NETWORK

* MBR - HIGH-SPEED AND HIGH CAPACITY

MICROWAVE DIGITAL RADIO LINK
15 MBIT

RANGE 70 NM @ 3,000FT
e SATELLITE LINK
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The Network connects aircrafts, vessels, command centers with a high-speed and high capacity digital communication channel


Key Advantages Case Study

e SPOTTER PLANE VISUAL ASSESSMENT

INFORMATION?




Key Advantages Case Study

e SPOTTER PLANE VISUAL ASSESSMENT

 Naked Eye (2 NM?);

e Digital Still & Video Camera;

e Expert Observer;

e Often Vessels are deployed and stand-
by (tens of thousand dollars per day);

* Spotter plane, fixed or rotary wing, can
be a $15,000/h asset, but the final
result is the one here below:

INFORMATION?
*  PRODUCTIVITY?
*  WEATHER?

*  CONSISTENCY OF DATA?
DEFENSIBLE DATA?

DATA RAN [




Key Advantages Case Study

POSEIDON




Key Advantages Case Study
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Key Advantages Case Study
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Key Advantages Case Study

POSEIDON SLAR Swath 50NM
e 7500 Square NM/hour
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Key Advantages

WEATHER?

NIGHT CONDITION CLOUD COVERAGE




Key Advantages

NIGHT CONDITION CLOUD COVERAGE

POSEIDON

e All-weather/coverage operations
* Night Operations

SLAR /IR / EO/IR / MWR / LFS



Key Advantages Case Study
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Key Advantages
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Coverage (%)

Thickness Distribution (pm)
Volume (Gal)

Hot Spots

Drift, Spreading (NM/h, NM?2/h)
Oil Classification
Georeferencing

AlS data fusion

REAL TIME DATA TRANSMISSION
* QUANTITATIVE INFORMATION
 GEOREFERENCED DATA / COP

* DEFENDABLE FACTS
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Gulf of Mexico Oil Production: 1.5 — 1.6 millions of barrels About 2 billions of barrels per year are transported
per day , more than half billion of barrels per year. by vessels in the Gulf of Mexico area.

* Possible oil discharges can cause significant damages to local coastal economies and to the energy
industry (BP 40BS, public image) and impacts to natural wildlife.

e The current approach to fighting oil spills in our Country is focused on reaction at the expense of early
detection and proactive action. DWH showed that didn't work. We look for pro-action, readiness.

* Protect Texas coast against oil discharges is one of the tasks of Texas GLO.

e Texas response infrastructures and Industry and Government Response team need to guarantee 24/7
readiness
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Current Projects | AHM Coastal Monitoring

APPROACH
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Current Projects Harvey Damage Assessment
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September 2nd

2 missions flown in the aftermath of Hurricane Harvey.
Several findings reported to GLO and NOAA
Coordination/ Communication

Specialized Asset
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Current Projects Harvey Damage Assessment

August 31

Duration of the mission: 2h

>10,000 Sq NM scanned.

12 target identified.

4 targets analyzed and confirmed as oil spill.
HD Video of flooded area.
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Current Projects
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~ Current Projects Harvey Damage Assessment

INFRARED IMAGE

ULTRAVIOLET IMAGE
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Current Projects Harvey Damage Assessment

Duration of the mission: 1h

>5,000 Sg NM scanned.

2 target identified.

1 targets analyzed and confirmed as oil spill.
HD Video of flooded area and Crosby Facility
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Current Projects Harvey Damage Assessment
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AlessandroVagata | Director of Operations — Fototerra _
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