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Brief History of Navigation and
Landing Aids in Aviation

1 9 0 &Prlos would land their planes in a field in the direction
that gave them the best angle relative to the wind

1 9 2 dighds and approach lighting
Radio navigation (Morse Code )
WWII-Radar

1 9 8-Micrswave landing systems (MLS)
1991- GPS began to be used




/ History of GPS In Aviation \

GPS was originally intended for the United States Military and
Air Force

In June of 1991, portable GPS receivers began to be used in
correspondence with autopilot

1994, the FAA halted further development of MLS and focused
on making GPS the standard for navigation and landing.




/ History of GPS in Aviation \

Commercial GPS aviation applications appeared in 1996

In 1998, Vice President Al Gore revealed plans to upgrade
GPS with two new civilian signals for improved user accuracy
and reliability, particularly with respect to aviation safety




/ GPS and Aviation Applications \

The satellites serve as a precise reference
point

Determining Position

Aviation navigators, equipped with GPS
receivers, use satellites as precise
reference points to locate the aircraft's
position anywhere on or near the earth

The distance from the receiver to the GPS
satellites can be determined by estimating
the amount of time it took the signal to
reach the GPS receiver
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/ GPS Landing and Navigation Systems \

Wide area augmentation system (WAAS)

Basic GPS fails to meet the accuracy, availability, and
Integrity needed in navigation and landing of an aircraft

WAAS is based on a network of approximately 25 ground
reference stations throughout the United States

Signals from GPS satellites are WAAS System
collected and received by the e, =
reference stations called wide
area ground reference
stations (WRSS)
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/ Wide area augmentation system (WAAS) \

Precisely placed reference stations receive GPS satellite signals
and determine if any errors exist

WRSs linked to form the U.S. WAAS network

Accuracy from WAAs improves the positional accuracy 7
meters vertically and horizontally (Less than 3 Meters)




/Local Area Augmented System (LAAS)\

A ground based amplification to GPS that focuses on a radius of
approximately 20-30 miles from an airport

LAAS broadcasts its correction through a very high frequency
radio data link from transmitter located on the ground

Accuracy of less than one meter in both horizontal and vertical
axis compared to 15 years ago (100 Meter accuracy)

Problems with LAAS: System only offers a 20 to 30 mile radius
of use while the WAAS is across the entire country

Potential for failure, which means that the system could be
effected under weather conditions, solar activity, or jamming
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VHF Data Broadcast (VDB) Signal
Differential Corrections,
Data and Path Definition Data



/ Creating a Better Navigation System and \
Eliminating Errors

Combine two common systems used in aircraft navigation, INS
(Inertial Navigation System) and GPS

Neither system alone provides sufficiently accurate and
complete time series of aircraft positions and velocities because
of inherent technological problems.




/ Creating a Better Navigation System and \
Eliminating Errors

The INS allows accurate navigation with less than four satellites,
helps reject multipath and aids the GPS in re-acquiring signals.

Errors:
the intermittent loss of satellite signals caused by the aircraft
moving I nto or out of a sat]|e

or by the weather
Problems may occur during a turn.




/ Effects of GPS In Aviation \

Enhanced safety of flight throughout the region

Seamless navigation service based on a standardized navigation
service and common avionics

More efficient, optimized, flexible, and user-preferred route
structures

Significant savings from shortened
flight times and reduced fuel
consumption

Weather updates
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/ Effects of GPS In Aviation \

Reduced costs to each individual State while increasing overall
benefits to individual States and the entire region

Further economies from reduced maintenance and operation of
unnecessary ground-based systems

Improved ground and cockpit situational awareness
Increased landing capacity for aircraft
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Questions and Comments

™

Are their any Questions???

Thank You




