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Global Positioning Systems (GPS) rank as one of
those inventions whose value to society has
exceeded the expectations of its inventors. When
first created as a system to help guide cruise
missiles and other weapons, unanticipated was its
worth for helping individual soldiers in the field
find objectives at night or in unfamiliar territory or
in the civilian sphere for operating cell phones,
helping farmers plant their crops, guiding
emergency responders to quickly reach an accident
scene and improving weather forecasts. 

In addition, GPS already enables precise
navigational capability in parts of our national air
space system. Once NextGen is put in place, GPS
will replace radar for air traffic control and will
provide vital communications capability. Yet the
system is aging with 50 percent of GPS satellites
having been on station for nearly 14 years, despite
an original design life of half that.

Key to improving the availability and accuracy of
GPS precision navigation and timing for all users
will be the next-generation GPS control system,
GPS OCX, which in combination with new ground
stations and satellites and four additional

navigational signals will significantly upgrade the
GPS system. 

GPS OCX will provide command, control and
mission support for current and future GPS satellite
segments by automating the most labor intensive
commands involved in operating the GPS
spacecraft. It will enable increased automation by
enhancing proven Air Force satellite control
software with evolving technological capabilities. 

The end result of adding automation to the GPS
control segment will be quicker, more responsive
services for warfighters and civil GPS users. 

As reported by Space News last year, the
increased use of automated ground control
systems enabled the U.S. Air Force 3rd Space
Operations Squadron to achieve significant
manpower savings in the operation of military
communications satellites.

Air Force Col. Brent McArthur, squadron
commander, noted that by expanding automation,
Space Command was able “to focus additional
resources on pressing tasks like space surveillance
rather than routine satellite health checks that are
analogous to checking the oil in a car.”

ENHANCING THE VALUE OF GPS

Combat search and rescue using Global Positioning System technology

With satellites having orbited the Earth now for
52 years, it’s getting crowded up there. The U.S.
Space Surveillance Network tracks 17,300 artificial
objects in space bigger than 10 centimeters. About
800 of these are operational satellites.

These space assets are now threatened by
orbital debris. Each time a vehicle goes into orbit,
debris is created when fuel tanks are discarded or
explode, screws come loose, paint chips flake off
and satellites stop operating or collide with each
other. Space debris material orbits the Earth at
high velocities, usually between seven and 10
kilometers per second, speeds that can produce
considerable injury to astronauts and damage to
valued assets, such as the International Space
Station and defense and commercial satellites.

Paul Graziani, president and CEO of the
aerospace software development company
Analytical Graphics, Inc., describes orbital debris
“as a very big problem.” He says, “Everyone had
presumed that the big sky theory would keep us
out of trouble. But if you look at the past three
years, there have been collisions of catalogued
objects each year. … And we are talking about a
threat to capabilities that are critical to our national
security enterprise.”

Adds Graziani, “You’ve got to do what you can
to reduce the probability that events in the future
will cause collisions.” He cites efforts by launch
providers to reduce debris by venting fuel tanks to
lessen the possibility of explosions and de-orbiting
spent equipment.

ADDRESSING THE PROBLEM OF SPACE DEBRIS

Thousands of pieces of debris in orbit around Earth
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A FUTURE IN COMMERCIAL 
SPACE TRANSPORTATION

While NASA continues to push U.S. space
horizons outward, a policy innovation to help spur
commercial space activities is the agency’s
Commercial Orbital Transportation Services (COTS)
program to engage the commercial aerospace
sector in providing cargo and perhaps eventually
crew transportation to the space station after the
shuttle’s retirement.

According to Elon Musk, CEO of Space
Exploration Technologies Corporation (SpaceX),
which holds a COTS contract, “Space transportation
services are a tremendous responsibility, given the
swiftly approaching retirement of the space shuttle
and the significant future needs of the space station.“

Through COTS, the taxpayer gains. NASA’s
development of commercial space transportation
capabilities, utilizing either existing launch vehicles
or those under commercial development, will be
augmented by private investment and by advanced
revenues from sales in other markets, such as
telecommunication satellite launches. 

In addition, commercial space transportation
providers will actively seek new markets for their
services, such as scientific research and national
security missions, as well as flights by private
citizens. The space forecasting firm Futron Corp.
projects that “space tourism” will involve up to
1,200 flights per year by 2017.

Eyeing Hurricane Guillermo near Mexico in August 2009

BENEFITS TO MANKIND FROM SPACE

Any consideration of future U.S. space plans
must address the overall value of the space program
in general and human spaceflight in particular.
Thus far, space activities have brought us such
advances as satellite-based cable television, weather
satellites, advanced materials and medical devices
and micro-electronics. 

These tangible benefits generate economic
growth. For every space-related R&D dollar that
NASA spends, the government captures a significant
multiplier in tax revenue as a result of the net gain
in contracting activities and jobs.

INVESTING IN AMERICA’S FUTURE

Colorfully masked welder producing an aircraft turbine engine

generation of inventors, project managers and

technology leaders.

We must have sustained and adequate investment

in defense modernization, improvements to our

aviation system and advancements in space

exploration and research.

If we make such a commitment, “Made in

America” will continue to be the gold standard of

excellence in all aspects of aerospace and defense.

Technologies developed by America’s aerospace

and defense industries in support of national

defense, civil aviation and civil space sectors are

important contributors to our economic strength

and security. 

Our existing advantages in all areas of aerospace

notwithstanding, competition is growing, and we

as a nation face a number of challenges. 

To address these we must invest — in new

technologies and systems and in our next
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Aircraft fuselage taking shape at hands of aerospace industry production worker 
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