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Space and Ground Integration

What We Have
« Amazing variety of services
 Worldwide capabilities
« Significant increase of sensors/data
High Assurance of services (peacetime)
Complex, unstructured data, formats, configurations
Multitude of licenses w/ various rights & restrictions for SW/HW

What We Don’t Have
Integrated Access / Architectures
Intuitive user interfaces
« Common security policies / procedures
« Seamless linkage to other sources of data/information
* Full leverage of open source software
* Full leverage of cloud storage/computing
« Automated replication of human subtleties

Our Goal Is Seamless, Intuitive Data / Information from all

Sources to Knowledge
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Space Missions

PNT (Position, Navigation, Timing)
Communications

Scientific

Environmental

Geospatial (tracking)

Political/Military

Missile Defense

Battlefield Characterization
Mission Execution
Political/Industrial
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PNT as a Model

+ NAVSTAR (GPS)
* Initial Objective: Military navigation & weapons support
« Common timing standard
« Commercial opportunities evolved due to discovered opportunities
+ WW availability
+ Universal time constant

+ Integration of positional information into normal business &
personal activities

+ Nearly unlimited market for ground systems, software,
displays, applications
+ Intuitive institutional use of data
+ Device agnostic
« Embedding in billions of systems
 Novice & experts can use equally as well
e >$75 Billion Market

+ But, just one space service that took decades to evolve
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Other Space Services

+ Communications
e Worldwide — but not universal

e Unique channels based on satellites, ground
architectures, and vendors

 Confined service opportunities
+ Individual markets
+ Specific interface equipment — handsets/antennae
+ Different standards & engineering techniques

« Expensive

b,- 4 UNCLASSIFIED



UNCLASSIFIED

Space Supported Mission Areas

PNT Worldwide Worldwide

Communications Worldwide / Regional Worldwide / Regional

Scientific Worldwide /National / Worldwide / National
Organizational

Environmental Worldwide / National / Worldwide / Regional
Organizational

Geospatial Worldwide / National / Worldwide / National

Organizational
Political / Military Worldwide / National National

There Are Opportunities to Expand Utility of Services
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Environment for A.C.T. (Access, Content, Timelines)
Future — Leveraging Power of IT

Reception

Virtual

Computing
Services

Advantages

* Maximizing systems utility

* Reduce need for utilities

* Flexible configurations

* Increase processing options

Data Storage/
Preprocessing

* Reduce processing timelines

=

Mutti-Platform
Data integration

Single Discipline & Muiti-Discipline
Production Services Production

i
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Environment for A.C.T.
Connecting to the Global Knowledge Universe

Data Storage/ & ﬂ : Data Storage/

Preprocessing | Preprocessing

ingle Discipline Single Disciplin
Production Soft;vare Production
Cloud . L,
) Muiti-Discipiine  3Services Multi-Discipline
Comp.utmg Production Production Qr
Services 5,

\______/\ﬁ ‘L l//\““——
Essential to Capture % 8 %
Opportunities to 1 -

L

Expand Services
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Opportunities from IT

+ Processing power will approach human brain capacity ~2016

+

+ o+ o+

_+.

Moving beyond silicon (quantum computers)

+ ~ Order of magnitude growth per year = 100 petaflop performance ~2017

Potential to “distinguish, recognize, understand, remember & manipulate” as
humans do

+ e.g. Process query systems, complex social modeling, meta analysis
Bio/medical applications — neural networks
Artificial Intelligence
Cloud/virtual computing, spontaneous networks

Mobile 3D visualization

+ Data storage big bang > 300 Exabytes (2% bytes) today to infinity tomorrow

.
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Opportunities from IT

+ Transmission of > 2 Zetabytes (27 bytes) of digital data per year
+ Bandwidth expanding ~45% each year
+ One billion text messages one day in Beijing (2 Feb 11)

+ Micro miniaturization

+ Nano-electronics - processors / architectures / molecular wires / fiber based
energy storage devices / combined memory & logic elements

+ Hand held devices today to micro attachments/imbeds

+ Multi-core & parallel-computing technologies on very small portable
devices

+ Smaller, cheaper antennae
+ Geo-tagging — Billions of IP Addresses

+ Digitization of all major fields of study (Technical, Biological, Social, Cultural,
Cognitive Science, Robotics)

b,- 4 UNCLASSIFIED



UNCLASSIFIED

Space Supported Mission Areas

Worldwide Worldwide

Challenge: New systems coming on line that must be fully integrated

with commercial and military applications
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Space Supported Mission Areas

Worldwide Worldwide

Communications Worldwide / Regional Worldwide / Regional B-

Challenge: Many different kinds of user equipment with various interface &

standards controlled by a plethora of international companies and consortia
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Space Supported Mission Areas

Worldwide Worldwide
Communications  Worldwide / Regional Worldwide / Regional B-
Scientific Worldwide /National / Worldwide / National B

Organizational

Challenge: To make the data accessible to a greater international scientific

community regardless of political affiliation
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Space Supported Mission Areas

Worldwide Worldwide
Communications  Worldwide / Regional Worldwide / Regional B-
Scientific Worldwide /National / Worldwide / National B
Organizational
Environmental Worldwide / National / Worldwide / Regional B

Organizational

Challenge: The world population should have access to all processed

weather data from space regardless of political affiliation
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Space Supported Mission Areas

Worldwide Worldwide
Communications  Worldwide / Regional Worldwide / Regional B-
Scientific Worldwide /National / Worldwide / National B

Organizational

Environmental Worldwide / National / Worldwide / Regional B
Organizational

Geospatial Worldwide / National / Worldwide / National B
Organizational

Challenge: To continue to improve the reference posting baseline now at 30m

around the world and make the data accessible and discoverable
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Space Supported Mission Areas

Worldwide Worldwide
Communications  Worldwide / Regional Worldwide / Regional B-
Scientific Worldwide /National / Worldwide / National B

Organizational

Environmental Worldwide / National / Worldwide / Regional B
Organizational

Geospatial Worldwide / National / Worldwide / National B
Organizational

Political / Military Worldwide / National National C-

Challenge: Improve information with trusted partners
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Space Supported Mission Areas

Communications
Scientific
Environmental

Geospatial

Worldwide

Worldwide / Regional

Worldwide /National /

Organizational

Worldwide / National /

Organizational

Worldwide / National /

Organizational

Political / Military Worldwide / National
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Worldwide

Worldwide / Regional
Worldwide / National
Worldwide / Regional
Worldwide / National
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What We Need From Our Industry

Platforms / Sensors
« Common interfaces, block buys
 Managed costs while increasing capabilities
* Miniaturized systems, components, personal devices
Applications
 Embraced other fields of human endeavor (Cross-platform, discipline, domains)
» Integrated best apps for each user’s problems
Services
« Virtual / Cloud storage & processing
» Security — Identity Management
» Assurance — especially under stress
Transport of Data / Information
» Easy access — Single query to full spectrum of data / information
* Increased & proliferated communications pipes
Standards
« Standardize metadata
» Technical differences irrelevant to users
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