
 









 
COCESNA: 
Flight Inspection with GPS 
 
The science and technology of flight inspection of navigation aids for aircraft have come a long way since 
the first inspectors took to the skies in surplus open-cockpit biplanes in the 1910’s to check out ground light 
beacons along the world’s new and growing airways.  As ground-based navigation aids have grown in 
sophistication and complexity, so have the flight inspection systems that are used to test and calibrate them. 
 
For example, the Central American Corporation of Air Navigation Services, or Corporación 
Centroamericana de Servicios de Navegación Aérea (COCESNA), is using a leading GPS product from a 
U.S. technology company to maximize the accuracy and productivity of its flight inspection programs. 
 
Airfield Technology, a Kansas company, has been among the pioneers of GPS-enabled flight inspection 
systems.  Its proven AT-920 systems are a leading choice among flight inspectors around the world. The 
company’s new AT-930DG flight inspection system – featuring differential GPS for maximum accuracy – 
is becoming a factor in the small but important flight inspection marketplace. 
 
“Differential GPS is the great equalizer,” said Larry Brady, president of Airfield Technology.  “With DGPS 
we are able to specialize in creating portable, high-technology solutions for flight inspection without the 
need for large inertial navigation systems.” “What we have done is to use distributed computing to provide 
a high-speed, real-time data acquisition system along with a portable computer on the outside that acts as a 
display and a recording device.  It’s a much more portable and convenient configuration.” 
 
The AT-930DG includes a portable ground reference station (GRS) that uses a highly accurate, 12-channel 
dual-frequency (L1/L2) carrier phase tracking GPS receiver from Thales Navigation.  The Thales 
Navigation Z-Eurocard and Z-Sensor GPS receivers are used worldwide for an array of flight test and 
precision airborne navigation applications for industry leaders including Boeing, Airbus, Bell Helicopter, 
National Aeronautics and Space Administration (NASA) and the Federal Aviation Administration (FAA). 
 
Thales Navigation is also a major supplier of GPS for flight management systems (FMS) with more than 
10,000 GPS sensors operating in business jets and regional airlines around the world. 
 
The Z-family of receivers incorporates Thales Navigation’s Z-Tracking technology that provides optimal 
dual-frequency performance. With a 13-dB signal-to-noise ratio advantage over competitive devices, it 
enables users to track weaker satellite signals, allowing for greater accuracy in a variety of GPS 
applications. 
 
The Real-Time Kinematic (RTK) AT-930DG position reference system provides position accuracies of 2.2 
cm horizontally and 4.4 cm vertically, at a rate of 10 times per second. The ground reference station GPS 
antenna is set up at a known position on the ground, and the coordinates of the antenna are programmed 
into the GRS using Airfield Technology’s WinFIS software and a portable computer.  The GRS has a non-
volatile memory, so it can be programmed before taking it into the field.  The current configuration is saved 
when the power is turned off or interrupted. 
 
The differential corrections are transmitted to the aircraft using an internal, high-speed radio modem and 
omni-directional antenna.  The fast data link minimizes delays in the GPS correction data to the aircraft, 
providing the required accuracy.  Enhanced serial communications software developed by Airfield 
Technology ensures a reliable, error-free data link between the GRS and the aircraft equipment. 
 
The corrections are received in the aircraft by the AT-930DG signal-processing unit (SPU).  The SPU has 
two GPS receivers, which apply the corrections received from the ground reference station, providing an 
extremely accurate aircraft position fix. The SPU embedded computer, which runs a real time operating 
system (RTOS), continuously compares the position data from both receivers. In order to monitor system 
accuracy, the distance between the two GPS antennas on the aircraft is continuously measured using the 
position data from both GPS receivers. The measurement is compared with the known distance determined 
at the time of installation, guaranteeing that accurate position information is provided. 
 



“Accuracy is critical,” said Brady.  “In flight inspection applications, we need to measure elevation and 
azimuth angles extremely accurately – to within one one-hundredth of a degree.  In addition, we need to be 
able to make those measurements during all conditions of weather and visibility - you cannot do that with 
laser trackers or any other optical tracking systems. That’s the true value of GPS.” 
 
COCESNA, an Airfield Technology customer that uses the AT-930DG system, has installed its system in a 
Beechcraft King Air B200 as part of an overall modernization program.  COCESNA, an organization that 
provides strategic air navigation and important related services throughout Central America, conducts flight 
inspection activities for airfields in six countries in the region as well.  Its previous flight inspection system, 
which was not GPS-based, required visual tracking of the flight inspection aircraft using a manually 
operated theodolite. 
 
“Obviously, this limited the usefulness of the system during periods of poor visibility,” said Nelson 
Rodriguez of COCESNA’s department of inspection and evaluation.  “It also meant increased possibilities 
for errors in recorded aircraft positions due to theodolite operator errors.  The new system provides for all-
weather flight inspection capability and greatly increased accuracy over the theodolite-based system.  Also, 
there’s no need for a skilled theodolite operator, which reduces our manpower requirements.” 
 
The AT-930DG system offers other advantages as well, according to Rodriguez.  In addition to being easier 
to use and maintain, it is much simpler to calibrate and does not require any of the system’s components to 
be removed from the aircraft.  “The system’s compactness and portability are a great advantage,” said 
Rodriguez.  “It’s theoretically possible to remove the whole system in just a few minutes in order to use the 
aircraft for some other purpose.” The system also offers excellent versatility, Rodriguez said, interfacing 
with virtually all types of avionics sensors – a useful capability for applications in diverse avionics 
environments. 
 
“The COCESNA people did extensive comparisons of available equipment before they selected our 
system,” said Brady.  “I think the fact that they selected the AT-930DG is a tribute to the work and the 
technology that we have put into the product.” 
 
For more information about Thales Navigation, COCESNA and Airfield Technology, see their web sites at 
www.thalesnavigation.com, www.cocesna.org and www.airfield.com. 
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