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Global Broadcast System Successfully Flown


�






�SATCOM aircraft flying with new GBS antenna


(Note new GBS circular radome half way between black Milstar radome and the aircraft’s tail.)





GBS SUCCESSFULLY FLIGHT TESTED


During March 99 the Global Broadcast System (GBS) was successfully flight tested on AFRL’s SATCOM Testbed.  After the initial integration in February 99, the GBS was able to receive solid video from the satellite while on the ground.  During the initial flight tests the system worked well straight and level, but the antenna mispointed during turns.  Antenna pointing data taken during a March Atlantic deployment was sent back to WPAFB where the software designer who developed the pointing algorithm discovered the problem and corrected the pointing algorithm.  The antenna pointing worked well on the return flight from the deployment.  On take-off the 10 Mbps signal remained solid during 10-degrees of pitch and 15-degrees of roll.  During the flight, three 360-degree turns were flown at 25-, 30- and 35-degrees bank angles.  During the 25-degree bank turn, the video signal was solid and video reception perfect for the entire turn, except when elevation blockage occurred during the last part of the turn.  Good video was maintained until the blockage exceeded 8 degrees.  For the 30-degree bank turn, good video was again maintained until antenna blockage occurred. The uplink data for GBS is broadcast from the Satellite Broadcast Management (SBM) Center at Norfolk Naval Base, VA.  On the 20 Mbps link, the SBM currently broadcasts three video channels  (VCR, CNN, live video of SBM) and a wideband data channel.  AFRL’s SATCOM Testbed has been able to receive the three video channels and wideband data.  On a recent ground test, AFRL engineers used a satellite e-mail link over INMARSAT to the SBM to request a change in the VCR channel.  The AFRL engineers watched on live video as the e-mail was received at the SBM a minute later and the staff loaded the requested video in the VCR.  Such a technique could be used by an airborne commander to request real-time changes in the video products being broadcast on GBS.





AIRBORNE MILSTAR TERMINAL TRANSITIONS BETWEEN SATELLITES


During the Atlantic flight test in March, AFRL’s Milstar terminal successfully transitioned between two Milstar satellites, DFS-1 and DFS-2.   Four communications networks were established between AFRL’s SATCOM Testbed and the Rooftop Facility at WPAFB.  The airborne terminal logged on the DFS-1 satellite and joined the four nets (three non-beam managed and one beam managed).  Three nets were set for AUTO-JOIN while one net was set for NON-AUTO JOIN prior to the transition.  The antenna blockage table set to 28 degrees elevation and 150-210 degrees azimuth.  The terminal transitioned to DFS-2 in the VV mode during the turn at the south end of the orbit.  It took 3 minutes for the 3 AUTO JOIN nets to transition.  The NON-AUTO JOIN net had to be manually reacquired.  The terminal transitioned back from DFS-2 to DFS-1 in the VV mode during the turn at the north end of the orbit.  It took 3 minutes for the 3 AUTO JOIN nets to transition.  Again, the NON-AUTO JOIN net had to be manually reacquired.  Except for the NON-AUTO JOIN net, the terminal transition now appears to work properly.





SILVER BULLET COMM MODULE UPGRADE


Air Mobility Command (AMC) returned the Silver Bullet Communications Module to AFRL at WPAFB for an airworthiness upgrade.  Since the Comm Module is manned during flight, the equipment racks and seats have to be stressed for 9-G loads.  Aeronautical System Center (ASC) engineers designed the required upgrades, which were manufactured and installed by AFRL engineers.





SILVER BULLET TEST SET


AFRL engineers are developing test sets to check out the Silver Bullet modified aircraft and the Communications Modules.  Prior to deployment, the aircraft and Communications Modules may be located at different air bases.  In order to verify that the antenna and electronics mounted in the aircraft are operating properly before flying the aircraft to pick up the Communications Module, a test set is required.  Another test set will allow check out of the electronics in the Communications Module prior to the aircraft arriving.  The test sets will operate in both the UHF band and L-band to test all the Silver Bullet’s satellite communications equipment.  


 


AFRL PREPARES FOR MILSTAR-3 TESTING


The Air Force Research Laboratory is preparing to support the MILSATCOM Joint Program Office and Lockheed Martin Missiles and Space in the testing and calibration of Milstar Fight-3 satellite following its launch in 1999.  The MST-8000-3 is a system level test of the Milstar system to verify system requirements, demonstrate system operation and calibrate the satellite on-orbit.  AFRL will use its airborne SATCOM testbed and Rooftop Terminal to support the calibration of the Flight-3 antennas by determining the antenna boresight pointing.  The airborne SATCOM testbed can also be used to fly through special antenna beams and verify their performance. AFRL has supported similar testing and calibration on the first two Milstar satellites.  





ACN FLIGHT TEST PREPARATION 


AFRL is supporting DARPA in the preparation of the test aircraft to flight test the Airborne Communications Node (ACN) equipment.  Three contractor teams will flight test their ACN equipment in the Nov 99 through January 2000 period aboard AFRL’s SATCOM Testbed.  The aircraft antennas and equipment will be mounted to removable panels and removable racks so each contractor’s equipment can be installed and removed quickly.





AFRL PLANS JEFX PARTICIPATION 


AFRL plans to use the airborne SATCOM testbed to support the Electronic Systems Center (ESC) in the 1999 Joint EFX demonstrations scheduled for Aug/Sep 99.  The concepts being considered for the demonstration include Milstar Imagery Exploitation, GBS reachback connectivity, TIBS/TDDS exploitation, GBS imagery reception and forwarding GBS imagery to the fighter.  This effort is part of a spiral development concept to ramp up for later, more comprehensive capability demonstrations.


 


CALENDAR OF FUTURE EVENTS


Apr 99 GBS Airborne Demonstrations (East Coast)


May 99  GBS testing (Pacific)


May-Jul Milstar DFS-3 MST-8000 testing


Jun 99 DFS-3 antenna calibration (CONUS)


Jul 99  DFS-3 null-beam test (CONUS)


Jul 99 DFS-3 nadir test (Panama)


Aug 99  EFX airborne test support


Nov 99- Jan 00 - ACN risk reduction flight-test


Feb 00 – AITG risk reduction flight-test 
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