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* |[RSA Development Group

* |RSA Overview

* ArcticX21 Demonstration Campaign
* Environment
* Location/Schedule
* Scenarios

2020 2021
SEP ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG

Campaign Planning Meetings m m m m
Mission Network Architecture Mission Network Architecture Development

System-of-Systems Integration Initiatives

Development of Mission Center SOP -

Experiment #02A Integration RoC Drill *
Experiment #02B IDG Operations RoC Drill *
Deployment and System Integration -
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IDG ArcticX 2021 Campaign

18-25 August 2021
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IRSA Network Architecture

IDG

IRSA Development Group

Integrated Remote Sensing for the Arctic

 |RSAis a decision support

service for the Arctic e == S
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* IRSAis a system-of-systems e Down __
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1 ProjectProgress

|RSA Use Cases

201 9 * Search and Rescue

* Broad Band Communication
* All Domain Situational Awareness

CONOPS =)

* ISR Collection Plan
Mission Center Planning Cycle

2020 ' ~* Mission Center Organisation
* Mission Center Tasks and

Responsibilities

Architecture study »

Overall analysis of the IRSA network

Modeling and Simulation
* Validation of the architecture
* Number of assets required
* Sensor coverage
* Geographic location of airborne assets
* Radio-borne architecture/ Bandwidth modelling
* GPS coverage

Concept Demonstration
* |IRSACloud & Network
20 2 1 Mission Centers
*  Satellite Integration
. UAS Integration
*  SATCOM Communication
*  Common Operating Picture

Virtual Range

Live Range (Andoya Space D efence (Norway)

Asset integration
Test of integration

Exercises
. Network
*  Tasking

*  Collection

. Processing

*  Exploitation

. Dissemination

. Information Assurance (Future)
. Resilience (Future)
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arctic ) Campaign

Information Age Transformation Series

Information Age Transformation Series

Campaign Topics

9 Cobe OF BEST PRACTICE CODE OF BEST PRACTICE
* IRSA Network

* Tasking CAMPAIGNS EXPERIMENTATION

e Collection & Communication of
« Processing EXPERIMENTATION

* Exploitation
. Dissemination Pathways to

Innovation and Transformation

David S. Alberts
Richard E. Hayes

s

Series.
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Location: Andgya Space: Andgya, Norway

Dates: 18-25 August 2021

Boeing Participants:

Phantom Works (COMC2-GE)

BCSS (SATCOM)

Insitu (Scan Eagle/Integrator & Integrator ER)
Maritime Undersea (Wave Glider)

Aurora Flight Sciences (Centaur)

Note: ArcticX21 will take place at Andgya in Northern Norway. Andgya Test
Range is a versatile and cost-effective test range for test and validation of
aerospace- and ship-based applications. The range is 24,000 km2, secure, and
instrumented for independent validation of activities.

(link to ATC website).
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https://www.testcenter.no/

ARCTIC 2021

Schedule

IRSA Network
IRSA Command

and Control

Situational Awareness

COMC2 GE Control UAS Experimentation

IDG

iRSA Development Group

Wave Glider Communication

EXP#02A EXPH02B EXPRO3 EXPEOS EXP#09 EXPHOS EXP#06 EXPR12 EXP#11
E . t MC RoC Drill MC Norway Surface SA USV CTRL UAS CTRL HALE MALE Wave Glider GEO SATCOM
Kperimen MDSI Andgya C-CORE Andgya Andgya MDSI MDsI Andgya Boeing/Andaya
Mission Center Data fusion and processing VSM Development for R : -
Development to develop a Commeon comcz Deq ullreme IRSA Integration IRSA Integration
Command & Control Operating Picture STANAG 4586 BRI A
Tabletop Modelling & Simulation
Exercise LIVE LIVE LIVE LIVE Virtual Range LIVE LIVE
June 21 May 21
MON 16 AUG Arrival
TUE 17 AUG Emplacement, Startup
WED 18 AUG Familiarization Rides, Integration
THU 19 AUG T
FRI 20 AUG COP Development, Dark Target Identification, Support to Search and Rescue
SAT 21 AUG
SUN 22 AUG

Day off

COP Development, Dark Target Identification, Support to Search and Rescue

MON 23 AUG Preparation for VIP and Visitors Days
TUE 24 AUG *
VIP and Visitors Days
In accordance with special program
WED 25 AUG *
THU 26 AUG DG Debriefing, Lessons Identified
FRI 28 AUG

Redeployment
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AarcTic 2021 Campaign Environment

IRSA Cloud & Network T
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arcTicYz021 Scenarios

* Modeling, Simulation, Analysis
e Cost/performance

* Maritime surveillance

e Satellite dark target detection

e Tactical asset validation

* Ship/icebergdiscrimination
Support Oil Spill detection/recovery
e Supportto Search and Rescue
Remote UAS Operations

ICEBERG

SHIP SHIP Low
OPTICAL RADAR +AlIS CONFIDENCE
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arcticfoo21  Readiness Status

Data collection and movement

/ Commercial Satellites (available now)

/ Downlink Stations

/ Sensors — EO/IR, Hyperspectral, RF (Commercial)
J Small UAS — Scan Eagle/Integrator

J MALE OPV - Centaur

J MALE UAS - Integrator ER

IDG Proprietary

AN N NN

Unmanned surface — Wave Glider

Unmanned Under Surface - Echo Voyager

Best available network technology

COMC2-GE UxS control system

Boeing Commercial Satellite Services - SATCOM

Global logistics

HALE to be developed (TRL 7)



arcricyfzos  READINESS STATUS

Data Fusion & Analysis

/ Advanced Machine learning Algorithms

Commercial Satellite Remote sensing Data (more satellites will come)
.UAS Sensor Data

AlS dat_a_\.

- Expert System DAA (Detect and avoid)

NN NG NN

Data Fusion and Analysis Capability

 Situational awareness

IDG Proprietary
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Virtual Range Simulation Cloud Private Simulations
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Enabling Experimentation through Unified System Analysis
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ARCTIC 2021

Baseline forExperiments

IDG
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RSA Development Group Proprietary
IDG For Government and Official Use Only

DRAFT
Under development

IRSA

Intagretad Ramcts 3ancing in the Arst

Concept of Operations
CONOPS

RSA Development Group Proprietsry
IDG For Government and Official Use Only

IRSA

Infagrind Rametn 3eacing in the Arstio

Use Case
Broadband Communication

The document that describes IRSA opersfions in the Arctic

The document thst describes how IRSA can provide
Broadband Communication in the Arctic,

&G

RSA Development Group Proprietary
For Government snd Official Use Only

UNDER DEVELOPMENT

IRSA

Intagretad Ramcts 3ancing in the Arsti

Use Case
All Domain Situational Awareness

The document that describes how IREA can confribute to
All Domzin Situational Awareness in the Arctic.

IRSA

Intagrated Ramcts 3ancing in the Arstia

Use Case
Search and Rescue

The document thst describes how IRSA can provide
support to Sesrch and Rescus operstions in the Arctic.

During Arctic X we will be developinga Mission Center SOP for IDG Operations
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IDG ArcticX21—Invite Only Event

About IRSA Project 3D Tour IDG Consortium ArcticX21 Contact

IRSA Development Group -
Connecting the Arctic
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IDG Company Core Competancies

Boeing

In-Direct Offset Contributor

Commerecial Space Communications

Global C2 Systems

C-Core

Satellite remote sensing analytics
with specialization in SAR satellites,
machine leaming, operational
implementation

Modeling-simulation, analysis of
concept of operation performance;
cost optimization with multiple
satellite missions and airborne;
seagoing platforms

Web based analytics/dissemination
platform for informed decision
making.

Satellite ground segment
infrastructure for tasking/reception
of remote sensing data. Satellite
calibrationtransponder
development

24/7 operations for applications
such as maritime surveillance,
flooding, oil spill monitoring

Defence R&D for emerging satellite
mission requirements, radar
performance modeling, TCPED
optimization, prototype
development

Andoya Space

First classinstrumented large test
range for weaponsystems, UAV’s or
other systems testing requiring an
established dangerzone

Supports advanced and flexible test
environments

Operating small UAV’s indifferent
scenarios.

Host of ArcticX supporting a multiple
advanced systems and C2 high
requirements

Establishing an environment for
launching small satellites

Very experienced organization for
sounding rockets

Overall ArcticX planning coordinator

Operational execution for ArcticX

CONOPs, use cases, and SOP’s for
IRSA

IRSA mission network architecture
and Assetintegration

Solid Air force andJoint operational
background

Extensive military and political
network in the Kingdom of Denmark

27 years of experience inthe design,
development, production and
operation of high-performance,
cost-effective and runway-
independent unmanned aircraft
systems for land and ship-based
applications;more than3500
aircraftmanufactured to-date

Software development for UAS
command and control, media
management,and processing,
exploitationand dissemination of
ISR data

Payloadandsensordevelopment for
multi-INT missions, including the
integration of third-party payloads.

UAS supplierfor more than 28
international customersincluding
1/3 of NATO

Provider of 10,000 flight hours per
month of ISR services at more than
45 globalsites.

UAS training and education; more
than 9500 students trained to-date.

AuroraFlight
Sciences
30 years developing advanced

aircraftw/autonomous systems &
integratedsensors

Autonomous, Long Endurance
Aircraft

Close-in, non-kinetic Counter-UAS
capability

Orion Medium Altitude, Heavy Lift,
Long Endurance (5 days) aircraft

Odysseus Ultra Long (months) solar

powered stratosphericaircraft

Maritime Undersea
/ Liquid Robotics

Mobile Marine Monitoring

Real-Time sensors

Seabed toSpace Communications

Long Endurance ISR
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IRSAFrameworkfor ArcticX21

Experimentation

Template for Experiments

Reason for the Experiment?
~ Scenarios

How results are fed into the Development of IRSA

IDG

iRSA Development Group

Examine the Need for the Experiment 1
Define Objectives for the Experiment o

i
Choose Responses You Want to ME&SUFE: 3
Identify the Important Variables 4
Design the Experiment 5
Perform Et:periment ‘ 5}
Analyze Results 7
Act on Results |E
Report 9
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