Brad Parkinson's Speech from the Charles Draper Award Ceremony
· First, On behalf of all of us who conceived and developed GPS, I would like to Thank Dr. Bill Wulf and the NAE for this recognition.  A special thanks to the selection committee, and those who took the time to advocate GPS for the Draper Prize.

· I would also like to congratulate my friend Ivan Getting who saw the light and advocated a new system for many years.  He personally helped me at many critical junctures.

· I want to acknowledge and thank my family who put up with many hours away from home.  Here today are

·  Daughter Leslie

·  Son Brad and wife Tammy

·  Son Eric 

·  Son Ian and wife Amy  and sons Bruce and Jared.

· Especially thank my wife Ginny for tolerating type A behavior for over 25 years.  Her support has been my joy.

· PAUSE **********

· GPS is a unique, phoenix-like, program that we conceived in September 1973 from the ashes of the cancelled Air Force Program.  In leading that definition, I was very conscious of the heritage and foundations provided by earlier Air Force, Aerospace and Navy concepts as well as technology.  GPS is indebted to these predecessor efforts.

· While gaining approval to proceed with GPS, I received encouragement and support from many far-sighted people.  These included my boss Gen Ken Schultz, as well as a number of AF Chief Scientists including Dr. Bob Cannon and Dr. Mike Yarymovich.  

· But especially I would like to thank Dr. Mal Currie who, as the #3 man in DoD, strongly supported the new program, and tried to keep the world off our backs as we developed it.

· I believe the most critical element for GPS success was the phase one development team.  We had an outstanding set of contractors including Rockwell (led by Dick Schwartz) for the satellite, as well as Gen. Dyn., Magnavox, Collins and TI. We were supported by a small but excellent cadre of Aerospace engineers, initially led by Walt Melton and later by Ed Lassiter.

· Most important to me was my AF Joint Program Office.  We were the integrating Contractor, and pulled all the elements together, as well as directing the design and development of each element.  

· GPS is an engineering achievement.  The skeleton and muscle of the Joint Program Office were the AF engineering Officers. All of them had Masters or PhD degrees in engineering from fine universities.  

· Here this evening, and representing those outstanding people are my first deputy Col. Steve Gilbert, my Navy Deputy Cdr. Bill Huston, the first head of Satellite development Col Gaylord Green, and the head of user equipment development, Col (Dr) Brock Strom.  

· My second deputy, Mgen Don Henderson could not come.  No longer with us, but still remembered are Jack Barry, Mel Birnbaum, and Val Deninger.  

· Thank you GPSers for coming, this prize is for all of us as well as the many contributors whom I could not name.

· Now let me turn to the NAVSTAR system or GPS.  With over 20 Million users, The Global Positioning System has been accurately called the stealth utility.  Civilian applications continue to multiply.  The US military is critically dependent on GPS for assured precision weapon delivery.  Here are a few selected civilian examples from hundreds I could mention.

· Virtually all automobiles now have GPS navigation as an option.  Many of our emergency vehicles find GPS essential for rapid response.

· Critical timing for the Web and for cell phones is maintained with the nanosecond accuracy of GPS; there are tens of thousands of these special receivers.

· Nine years ago, in 1994, a team of my students led by Dr. Clark Cohen, demonstrated that special differential GPS could position an airplane to an inch in three dimensions.  FAA picked up sponsorship of our research program.  This culminated in 110 GPS autolandings with GPS guidance down to actual touchdown using a United Boeing 737.  Clark is with us to day and represents all the outstanding students I have had at Stanford, working on GPS.

· A related Stanford research effort has led to an FAA GPS augmentation program known as WAAS.  Today a standard GPS receiver can use the FAA WAAS signals to provide horizontal accuracies of a few feet any where in the US.

· Another application is fully robotic farming.  This was pioneered with a cooperative program between John Deere and Stanford University.  My student, Dr. Mike OConnor and others have demonstrated fully robotic operation of farm tractors to an accuracy of 2 inches on a rough field.  The potential productivity improvements for farms are very significant.

· NASA’s JPL (a part of Cal Tech) is now using a network of several hundred GPS receivers to monitor crustal motion in California.  They are measuring relative position (on two sides of a fault) to millimeters (twice the thickness of a pencil lead) and velocities of a millimeter per year.  This has led to new understanding of the causes and possible prediction of earthquakes. 

· To summarize, GPS 

·   has produced Enormous safety and productivity gains

·  it is an economic engine that has spawned new companies

·  is an essential element of US military supremacy. 

· All of these examples illustrate one thing.  The world is becoming massively dependent on GPS.  For some applications this dependence borders on addiction.

· But there is a dark cloud.  The current GPS is vulnerable.  The GPS signal is very weak.  There is only a single civilian frequency with the original 1973 signal structure.  Also disturbing, new communications systems are trying to intrude into GPS frequency bands.

· In 1978, we demonstrated military receivers that had many thousands of times more jamming resistance than most of our current receivers.  We know how to make GPS virtually immune to enemy actions, but have not vigorously fielded this capability.

·   The good news is that we know how to greatly improve the situation.  Two additional civil signals are authorized, and we can provide significantly more power in the signal.  New civil signal structures are more resistant to interference.  In fact the Europeans are moving toward world leadership with the competing Galileo satellite navigation system which will incorporate many of these improvements within eight years.  

· In contrast, our planned GPS improvements will not be complete until 2018 or later on the current schedule.  So our current path will take over 15 years to remedy the situation.  This delay is only because GPS upgrades do not have sufficient national priority.

· Therefore, I would like to conclude with a call for action on the part of the military, the administration and the congress.  Let us move expeditiously to make GPS robust.  

·   All new GPS satellites should have the new signals, at the new frequencies and the improved power levels that we know how to affordably produce

·  The military should quickly move to field the improved equipment that has been demonstrated

·  The FCC must protect the safety-of life GPS frequency bands from intrusion

·  The Air Force should insure that the number of satellites never falls below 27 to insure adequate coverage

· and let us cooperate with the European Galileo, but let us not abandon US leadership in Global Navigation

· These actions should insure the availability of this great resource for future generations

· I would like to repeat my thanks to the NAE for this recognition and thank you all for coming to help celebrate this engineering achievement.
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