Test flights mark major advance for JPALS
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HANSCOM AIR FORCE BASE, Mass. (AFMCNS) – The Joint Precision Approach and Landing System (JPALS), designed to provide precision aircraft approach and landing for all military services in any weather and for virtually any mission successfully completed initial flight testing here recently.

Experts from the Electronic Systems Center and prime contractor Raytheon successfully completed the initial flight-testing phase for the JPALS program. This paves the way to analyze the results and map future risk reduction and testing activities, according to Program Manager Eric Lekberg of the Global Air Traffic Operations - Mobility Command and Control Program Office. 

The tests were conducted at Holloman Air Force Base, N.M.

"Initial analysis shows the tests were very successful," Lekberg said. "Clearly, expectations were exceeded."

JPALS Capabilities

The Global Positioning System, or GPS, allows the JPALS to provide accurate and reliable landing guidance for low-visibility approaches, according to Lekberg. The Air Force is the Defense Department’s lead service for the entire joint program.

According to Lekberg, JPALS is being designed to support fixed base, tactical, special mission and shipboard landing environments.  The Navy, which is developing its own JPALS variant for shipboard landings, had its first successes when an F/A-18 Hornet landed aboard the USS Theodore Roosevelt in April. This marked the world's first fully automated GPS landing at sea.

According to Brian Pierce, a support contractor who provides acquisition and engineering support for the program office, a small amount of error is inherent with GPS navigation. But with JPALS, a process known as differential GPS is used to acquire the needed precision.

Pierce said the JPALS system uses GPS receivers on board the aircraft and an accompanying ground station. The ground station, being in a fixed location, can constantly measure the ever-changing error factor, or differential, and transmit it to the aircraft. Navigation processing equipment onboard the aircraft incorporates the information to increase the aircraft's GPS position accuracy.

Finally, JPALS will use waypoints provided from the ground station to construct an approach path between the aircraft and touchdown point, according to Pierce. The pilot can fly this approach using standard cockpit instruments, or JPALS can be coupled to the aircraft autopilot to perform "hands-off," auto-coupled landings.

"The primary function of our ground station is to broadcast the differential corrections to the aircraft," said Pierce.  "The approach path is calculated in the air, and the navigation equipment onboard the aircraft connects the dots."

"We simply can't afford to have inaccuracies, because we're dealing with low-visibility landings," Lekberg said.

The need for only one ground station per airfield is among the many advantages JPALS is expected to offer.  Currently, using the instrument landing system, one ground station is needed at the end of each runway on an airfield.

"This is one of the many features of JPALS that will contribute to substantial life cycle cost savings," said Pierce.

JPALS will allow the military to overcome problems related to the age and obsolescence of instrument landing system equipment, he said. It will also afford much greater interoperability, both among systems various services use and between military and civilian systems.

Cross-Government GPS Use

The FAA is acquiring a similar system called LAAS, the Local Area Augmentation System, Pierce said. The JPALS program office has been actively involved in developing the specifications for LAAS, making sure the civil and military systems are compatible.

"The tests at Holloman seemed to verify this, as both an Air Force C-12J and a Federal Express B-727, without the military-specific features in its avionics package, each performed successful precision approach and landings to the JPALS ground station," he said. "Landings were performed with the pilots flying manual approaches and with the avionics and autopilot coupled."

The main distinction between the LAAS and JPALS systems, according to Lekberg, is the military system can be deployed just about anywhere and makes full use of military GPS functionality.

"The military goes in harm's way," Lekberg said.  "We clearly need a system that can provide safe landings in a GPS-jamming environment."

ESC and other agencies started looking into a differential GPS-based system more than a decade ago, according to Richard Sheppard, a support contractor with the program office.  However, it didn't become formal until 1999 when Defense Department officials issued funding and put the JPALS name to it.

Even now, "it's very much an R&D-type program," said Lekberg.  "We're trying to reduce risk as much as possible before moving forward."

Therefore, it's likely that it will be several years before JPALS goes into production, but one day it will become the standard, he said.

Related Links

Holloman AFB GPS Testing Services
ESC Global Air Traffic Operations
Primer on GPS
Brochure on JPALS (Requires Adobe Acrobat Reader, click here for a FREE download)
