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Overview

e Global Positioning System
e GPS Applications
e U.S. Policy
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The Global Positioning System

e Baseline constellation of 27 satellites in medium earth
orbit

 Global coverage, 24 hours a day, all weather conditions
e Satellites broadcast precise time and orbit information

* Two types of signals:
- Standard (free of direct user fees)
- Precise (U.S. and Allied military)

* Three segments:
- Space
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- Ground control -
- User equipment e '
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Legacy GPS IIA/IIR

 Single Frequency (L1)

» Coarse acquisition (C/A)
code

» Y-Code (L1Y & L2Y)

Legacy Operational
Control Segment
(0CS)

» Mainframe system

« Command & Control
 Signal monitoring

¢ Launch and disposal ops

GPS Modernization Program

GPS IIR-M GPS IIF GPS Il

i i o
. 2nd Civil Signal (L2C) « 3 civil signal (L5) : Aullleiielilats,
« M-Code (L1M & L2M) « 2 Rb + 1 Cs Clocks e E R
o than GPS IIF
» 12 year design life

* Increased availability
* Increased integrity
» 15 year design life

Architecture Evolution

Plan (AEP) Next Generation Operational 0CX Block 1

« Distributed architecture Control System (OCX) Block O S e v
* Increased signal monitoring » Launch & On-Orbit Checkout of GPS Il

» Security GPS command and
* Accuracy control operations

Increasing system capabilities - Increasing user benefit



Modernized Civil Signals

* The U.S. initiated continuous civil navigation message
broadcast (L2C & L5) on 28 Apr 14

e L2C and L5 should continue to be considered pre-
operational and should be employed at the user's own risk

- Position accuracy not guaranteed during pre-operational
deployment

- L2C message currently set “healthy”

- L5 message set “unhealthy” until sufficient monitoring
capability established
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Accuracy: Civil Commitments
Standard Positioning Service Performance Standard

Standard Positioning Service (SPS) Signal-in-Space Performance

8 - 2008 SPS Performance Standard (PS)
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GPS Control Segment
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GPS Enables a Diverse Array of
__Applications
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GPS Offers Enormous Value

 Supports a wide range of sustainable development
activities including:

- Agriculture

- Environmental stewardship
- Disaster management

- Surveying & mapping

- Timing
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Agriculture

 Optimized placement of crop rows,
seeds, and nutrients

* Plant-specific applications of
water, fertilizer, pesticides,
herbicides

 Greater crop yields, profit margins
 Environmental benefits

e Enhanced monitoring of crop
yields and soil fertility

 Automated, 24-hour operations
using lighter equipment, less fuel,
less labor
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Environmental Stewardship

Climate monitoring oy

- Tidal tracking = ~
- Atmospheric moisture profiles i WoRY

° I i - ,Q
Oil and chemical spill cleanup : (

- Positioning, modeling of spills to guide remedlatlon efforts

Commercial fishing
- Enforcement of fishery boundaries

Forestry
- Improves use of fire fighting resources

- Support efforts to combat illegal deforestatlon
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Disaster Management

e Assists in disaster planning efforts such
as flood plain mapping

 Helps relief workers navigate disaster
areas devoid of landmarks

e Facilitates containment and
management of wildfires

 Enables disaster warning systems

- GPS-equipped buoys for tsunami
warnings

- GPS ground networks monitor crustal
motion, earthquakes
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Surveying, Mapping, GIS

* Surveying is essential to
development

- Real estate

- Power lines, telecom towers,
pipelines

- Dams and bridges
- Port dredging

We * GPS enables 2-5 cm real-time
'  positioning accuracy

- Accuracy possible with post-mission
data processing

o ISi nificant savings in time, cost,
abor
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http://maps.google.com/maps?f=q&hl=en&geocode=&q=Dubai&sll=33.849573,-84.358351&sspn=0.168227,0.282898&ie=UTF8&ll=25.11902,55.133085&spn=0.045851,0.070724&t=k&z=14&iwloc=addr&om=1

Timing

 GPS provides precise time
needed to synchronize large
networks

e Telecommunications
- Wired and wireless

e Finance

- Stock exchanges
- ATMs

 Power grids
- Load balancing
- Fault detection, location
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U.S. Policy

e Continuous, worldwide, free of direct user fees

 Encourage compatibility and interoperability with
foreigh GNSS services and promote transparency in
civil service provisioning

* Operate and maintain constellation to satisfy civil
and national security needs

- Foreign PNT services may be used to augment and
strengthen the resiliency of GPS

* Invest in domestic capabilities and support
international activities to detect, mitigate and
increase resiliency to harmful interference
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Governance Structure

WHITE HOUSE

Defense '—
Transportation '— 4

NATIONAL
State '— EXECUTIVE COMMITTEE
FOR SPACE-BASED PNT

Interior '—

Executive Steering Group

Agriculture '—

Commerce '—
Homeland Security '— NATIONAL

COORDINATION OFFICE

Joint Chiefs of Staff '—
Host: Commerce
NASA '—

ADVISORY
BOARD

Sponsor: NASA

Co-Chairs: Defense, Transportation

GPS International

Engineering Forum
Working Group

Ad Hoc

Working Groups

Co-Chairs: Defense,
Transportation

Chair: State
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Summary

 GPS performance is better than ever and will
continue to improve

 GPS enables many applications that support
sustainable development

e U.S. policy provides a stable foundation for
international GPS use, trust, and cooperation
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For More Information

&' Welcome to GPS.gov x

€ - C [ wwwgpsgov

~ English  Espanol

G P S E= Official U.S. Government information about the
™ GOV Global Positioning System (GPS) and related topics

For General Public &t Hel With ron
For News Ar:edi:l DireCtiO% S 1 LgocatiOnS’ |

For Internationals

For Students

Feature Stories

i

Attention Truckers: VIEW ALL

Oct 29: Fourth GPS FCC Proposes $34.9M

Satellite Launch Fine for Signal Do Not Use Consumer  NEWS =
Success of 2014 Jammer Manufacturer  GPS Devices
Video Message Common Questions

i = How can | correct bad information in

GPS devices?

8 What Fan | da shant tricke haino

Home \ What's New Systems  Applications Governance Multimedia Support

Do GPS devices show your
home or business in the
wrong place? Do they send
trucks through your
neighborhood? Don't blame
the GPS satellites... tell the
device/map makers!

GET HELP "

New Additions to
GPS.gov

Oct 30: Stanford PNT
presentations

Oct 23: Mobile-friendly
media homepage

Sep 26: Bio of new NCO
director

Sep 25: Satellite
antenna patterns

Sep 22: DOT workshop
presentations

VIEW MORE "

WWW.gps.gov
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