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With an imposing 6’2” phy-
sique and a disarming grin, 
John Raquet rises above the 

crowd. To colleagues he’s a top-flight 
engineer and university professor, and 
director of the Air Force Institute of 
Technology (AFIT) Autonomy and 
Navigation Technology Center. But he 
is also a former all-star basketball play-
er, a preacher, sometime soccer coach, 
former military officer, and, most defi-
nitely, a family man. 

And boy what a family: wife Cindy 
plus eight kids, who have managed, 
among other things, to keep him in 
wrestling shape.

“Thinking back to when I was a 
Ph.D. student at the University of Cal-
gary over a three-year period, I remem-
ber at times coming home after a frus-
trating day in my student office and 
finding the children happy to see me 
and ready for a good friendly wrestle 
on the floor,” says Raquet.

“They really didn’t care if I was 
struggling in a class or couldn’t get a 
navigation computer program to com-
pile. Playing with them on the floor 
after a difficult day was an incredible 
boost, helping me to keep in mind 
that some things are more impor-
tant than others,” he continues. “So, 

rather than being a distraction from 
my career, I feel like my children have 
actually helped me to keep things in 
perspective.”

In the Beginning. . . .
Raquet grew up in the Cleveland, Ohio, 
area, in a town called North Olmsted. 
In high school, he worked at a garden 
center and was pretty serious about 
basketball, making an all-Cleveland 
all-star team his senior year.

His mother, Sharon, was a nurse. His 
father, Charles Raquet, spent his entire 
career as an engineer at NASA Lewis, 
now NASA Glenn, in Cleveland.

Charles Raquet completed a Ph.D. 
in physics from Carnegie Tech, now 
Carnegie Mellon, when John was about 
six months old.

Working for NASA, Charles Raquet 
spent much of his time developing 
antenna technology for communica-
tion satellites. One of the highlights of 
John Raquet’s undergraduate universi-
ty days was having an internship at the 
same NASA facility where his father 
worked, testing out arcjet engines for 
spacecraft in 1988.

“Growing up, I had always liked 
visiting my father’s office and his lab, 
so it was very exciting to actually be 
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working at the same NASA facility,” 
John recalls.

By 1989, Raquet had a fine under-
graduate career at the U.S. Air Force 
Academy under his belt and a bachelor 
of science in astronautical engineer-
ing in his pocket, and he was active 
military. His next move was a master 
of science program in aeronautical/
astronautical engineering at the Massa-
chusetts Institute of Technology. There 
he worked to develop an innovative, 
fuel-efficient, collision-avoidance and 
docking system for the Space Shuttle.

But there was a major development 
in his personal life as well. While still 
in graduate school at MIT, he met 
Cindy, who was working as a recent 
Wellesley College graduate in a small 
high-tech company in Boston. She was 
one of only a few non-engineers.

Cindy has remained a true partner 
and devoted traveling companion to 
John throughout the years. “She has 
attended probably 15 Institute of Naviga-
tion [ION] GNSS conferences with me,” 
he says, “and even though she’s not a 
navigation engineer, she knows lots of 
people who attend, because each place 
that we’ve lived has involved organiza-
tions that are active in the ION.”

After receiving his master’s degree, 
Raquet was assigned to what is now 
the 746th Test Squadron at Holloman 
Air Force Base, near Alamogordo, New 
Mexico.

He was originally told that he was 
going to be a flight test engineer, and he 
was very excited about the opportunity 
to fly as part of his job, but when he 
arrived, Holloman leaders discovered 
that Raquet had a masters degree and 
decided to put him in the reference sys-
tems development element.

“This was one of several times in my 
life where I look back and am glad that 
I didn’t get what I thought I wanted,” 
Raquet says, because it put him in the 
middle of an emerging technology, the 
Global Positioning System, that was 
beginning to transform the world of 
positioning, navigation, and timing.

“In the reference systems element, we 
were starting to use GPS as an input to 

our flight reference systems, which were 
used to generate truth data when testing 
navigation systems, mostly INS [inertial 
navigation] at that time,” he says. “Dur-
ing the four years I was there, we went 
from not using GPS, to using GPS pseu-
doranges, to pseudorange DGPS [dif-
ferential GPS], to incorporating a full 
integer-resolved, carrier-phase DGPS 
solution into our reference system.”

So, it turned out that working with 
reference systems allowed Raquet to “cut 
his teeth” on GNSS and ultimately set the 
direction for the rest of his career.

Unforgettable
Raquet says he “first got truly excited 
about GNSS” when Dr. Gérard Lacha-
pelle came to Holloman AFB in the 
early 1990s to teach a course on carrier-
phase integer ambiguity resolution.

“To this day, it still amazes me that, 
using carrier-phase DGPS, a receiver 
can tell you where you are within a 
centimeter, using signals from satellites 
20,000 kilometers away and traveling at 
several kilometers/second.”

In the GPS class that he teaches today, 
Raquet has all of the students submit a 
work of “GPS Art” sketched by plotting 
the position of an GNSS antenna moved 
in whatever shape they want, using 
carrier-phase DGPS for positioning. “I 
suspect that this is a part of the course 
that they will never forget,” he says, 
“long after all of the details of the course 
have faded from memory.”

Fro m New Mexico, it was on to 
Canada and back to school, this time as 
a doctoral student in geomatics engi-
neering at the University of Calgary — 
Lachapelle’s stamping ground — from 
1995 to 1998. There Raquet pioneered a 
new method for network-based precise 
differential GPS positioning that is cur-
rently deployed throughout the world.

And he remained busy on the home 
front: “Cindy and I started that pro-
gram with two young children, and left 
with four — so, there are two Canadi-
ans in my family!” 

Full Circle
Today, John Raquet is a professor of 

electrical engineering and Director of 
the Autonomy and Navigation Tech-
nology (ANT) Center at AFIT. Located 
at Wright Patterson AFB, near Dayton, 
Ohio, his office is not so very far from 
where he grew up playing basketball in 
North Olmsted.

Back in Ohio, Raquet appears to 
have achieved that much-sought but 
rarely found work-family balance.

“I absolutely love being a professor 
and running a research center,” he 
says. “One of the best parts of my job 
is getting to know each of my research 
students as I work with them over an 
extended period of time. I also have 
really enjoyed attempting to develop an 
engaging, fun culture among the ANT 
Center staff.”

And fun is something he knows 
about, keeping eight children, ages 8 
through 23 — four boys and four girls 
— entertained and yet on track: travel-
ing, playing whiffle ball in the back 
yard, hiking, camping, and on and on.

“We recently all took a trip to the 
Grand Canyon and back in our 15-pas-
senger van, which was a blast!” says Dad.

One of the family highlights was 
the opportunity for them all to live in 
Finland for six months in 2010, when 
Raquet was AFIT’s first-ever Fulbright 
Scholar at the Tampere University of 
Technology. 

Raquet found the Finnish posting 
both professionally and personally 
enriching. “Living in Europe enabled 
us to show our children quite a few 
historical sites that we never thought 
they would be able to see, at least 
while living in our own home.”

In the midst of this rich family life, 

John and his 
wife, Cindy.
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however, Raquet has still managed to 
get a little work done. 

In recent years, ANT has developed 
the Sensor Processing for Inertial 
Dynamics Error Reduction (SPIDER) 
filter framework to alleviate some of 
the issues inherent with specialized 
navigation post-processing software. 

“We got tired having students 
struggling to reuse sensor integration 
software, to the point that they would 
often start over again from scratch,” 
Raquet explains. “To fix this, we 
developed the SPIDER filter frame-
work, which has a number of nice 
features that enable the students to 
add in their own sensor model with-
out affecting other sensor models that 
may already exist. This has signifi-

cantly improved our ability to reuse 
this software.”

A familiar face at conferences and 
events, Raquet has many awards and 
honors and well more than 100 pub-
lished articles and conference presenta-
tions to his credit as well as a long line 
of mentored students. And one still has 
the feeling that he’s just getting started.

“At the Center, we continue to do 
lots of work in navigation using non-
GNSS means,” Raquet explains, “which 
is almost always more difficult and 
less accurate than GNSS, when it’s 
available.” 

Recently, ANT has been investigat-
ing the use of magnetic field variations 
to determine absolute position, by 
comparing the measured variations to 

a map, demonstrating this capability 
indoors, in a ground vehicle, and in an 
aircraft.

“We have been spoiled by GNSS, and 
have come to depend on it,” Raquet 
says. “So, it is important to have alter-
native navigation signals to fall back 
on, if and when GNSS is not available.”

Imparting Perspective
Raquet has worked for the Air Force for 
his entire career, initially as an active 
duty military member and now as a 
government civilian. He was active duty 
from 1989 through 2003, which includ-
ed his first five years as a professor, and 
then converted to civilian status. 

Raquet decided to get out of the 
military at the 14-year point, six years 
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Engineering specialties
Navigation; navigation by signals of opportu-
nity; sensor fusion/integrated avionics; GPS; 
navigation warfare; software development; 
stochastic estimation.

Favorite equation
eiπ = –1
(i is an imaginary number representing the 
square root of negative 1)
Raquet says this special case of Euler’s formu-
la is interesting because it involves many of 
the basic concepts of mathematics: an expo-
nential function involving e, the imaginary 
number i, the value of π, a negative sign, and 
the value of 1. “And yes,” he adds, “this equa-
tion has been on our dining room whiteboard 
from time to time!”

GNSS event that most signifies that GNSS has 
‘arrived’
“About 10 years ago,” says Raquet, “I was 
checking out at Wal-Mart, and the Wal-Mart 
cashier started explaining to me some of the 
details of how GPS works, including how GPS 
sends a data stream to the receiver so it can 
calculate satellite positions. He had no idea 
that I knew anything about GPS and was just 

making small talk. At that point, I knew that 
GNSS had arrived.”

What popular notions about GNSS most annoy 
you?
Raquet says he’s annoyed by the popular 
notion that if you have a GPS receiver, then 
the Air Force can track you. “I used to give 
an annual lecture on GPS to a group of high 
school students. At the beginning of this 
lecture, I would ask them whether or not the 
government can track them if they have a 
GPS receiver on, and usually about two thirds 
would say that it can. I would then attempt to 
explain that a GPS receiver is only a receiver, 
and that there is no way for the GPS system 
to know anything about who is using the 
system or where they are. After this long 
explanation, about half of the students still 
thought that the government was tracking 
you if you had a GPS receiver!”

As a consumer, what GNSS product, applica-
tion, or engineering innovation would you 
most like to see?
Raquet says he’d love to see a GNSS-
controlled Frisbee that he could throw and 
that would always come right back to him. 

“I think that knowing where the Frisbee is, 
using GNSS, is the easy part of this problem,” 
he says. “The bigger challenge is figuring out 
how to automatically steer a Frisbee in flight!”

Mentors
His first mentor was his father, Charles, a 
NASA engineer who “inspired within me a 
love for figuring out how things work,” and his 
second, Raquet’s Ph.D. advisor at the Univer-
sity of Calgary, Dr. Gérard Lachapelle. 

Patents
Haker, M., and J. Raquet, “Global Navigation 
Satellite System Signal Decomposition and 
Parameterization Algorithm,” US Patent no. 
9,025,640. Issued May 5, 2015 (A method to 
break down a GNSS signal into a set of direct 
and multipath components)
Morrison, J., and J. Raquet, and M. Veth, 
“Coded Aperture Aided Navigation and Geo-
location System,” US Patent no. 8,577,538, 
Issued November 5, 2013
Martin, R., and J. Velotta,  and J. Raquet, 
“Navigation and Position Determination with 
a Multicarrier Modulation Signal of Opportu-
nity,” US Patent no. 8,072,383, Issued Decem-
ber 6, 2011

Compass Points
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before he would have reached full retirement, partly so that 
he could continue to be a professor, which would not have 
been possible if he had stayed in uniform. 

And, as do many parents, he takes a part of his work home 
with him.

“Like my father, I like to talk with my children about how 
things work,” Raquet says. “After a number of drawings liter-
ally on the back of a napkin, we finally broke down and pur-
chased a whiteboard which was installed in our dining room; 
so, now it’s much more convenient to make a quick drawing 
of something.”

Given that the couple — “mostly Cindy,” Raquet insists — 
have home-schooled all their children, a whiteboard seems a 
natural furnishing for their dining room. 

And that choice seems to have paid off. 
“We have three in university — two studying music, and 

one electrical engineering,” Raquet says. “We really don’t 
know yet what the other children will study, although my 
10-year-old has let us know that he is just biding his time 
until he can build robots for a living!”

Music is another family activity, both listening and play-
ing. Most of the children play one or two instruments, 
including, thus far, the harp, violin, two violas, French horn, 
flute, trombone, and piano. “

“We also enjoy breaking out into spontaneous song from 
time to time,” he adds.

John and Cindy enjoy music as well, although they spend 
more time teaching it and driving around to lessons than 
actually playing anything. 

As a man of faith, Raquet is very active in the Arbor 
Church, a reformed Baptist congregation, as a pastor and, 
along with Cindy, as a counselor. Together they have provid-
ed premarital counseling for a number of couples, and, look-
ing ahead to their 25th anniversary in January, the Raquets 
would seem to be good models for giving marital advice.

Raquet offers quite a bit of instruction for fellow church 
members and says he really enjoys preaching things other 
than engineering. 

“It’s amazing how often engineering concepts provide 
good analogies for spiritual concepts,” he says, “although 
sometimes I have to pass on the best engineering analogies, 
because only engineers would really get it!” 

The Raquet family.

A miniature IMU
Weight: 0,12 lbs (55g) 
Volume: 2,0 cu. in. (35cm3)
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When size, performance and robustness matter

Available now – contact us to discuss your application

Certain missions demand unsurpassed precision, 
stability and reliability. Having perfect control 
and fully understanding the smallest detail is 
what it takes to be a world leader.

With this in mind, we developed the Inertial 
Measurement Unit STIM300, a small, utra-high 
 performance, non-GPS aided IMU:

• ITAR free
• Small size, low weight and low cost
• Insensitive to magnetic fi elds
• Low gyro bias instability (0.5°/h)
• Low gyro noise (0.15°/√h)
• Excellent accelerometer bias instability (0.05mg)
• 3 inclinometers for accurate leveling

STIM300 is the smallest and highest performing, 
commercially available IMU in its category, 
worldwide!

… TO BE EVEN BETTER!
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