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Bubble Impact on GBAS (1)
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mpact on GBAS (2)
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GPS Signal characteristics on Aircraft
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- Aircraft Vibration Effect
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Flight Trial Campaign
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September 4 ~ 13t, 2012
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Ishigaki-Island, Okinawa, Japan.
(N24.3452668, E124.183674)

China . v 1.
Ishigaki Airport
Japan. LN 4
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Ishigaki (Okinawa) ENRI’s site
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Equipments ...
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GPS/INS

JAXA’s Flying Test-bed

GPS \
Antenna

e Commerc:al
o . JAXA's ISM ald
GPS/ GBAS
Receiver (MMR)

Research aircraft(Cessna Citation Sovereign) and onboard equments

Main Airborne Equipments:

v MMR, Rockwell Collins GNLU-930-redlabel
v" lonospheric Scintillation Monitor (ISM), Septentrio PolaRxS Pro

v' Software-based ISM, JAXA
v" Javad Delta GNSS receiver (50Hz)

Main Ground Equipments:

v" lonospheric Scintillation Monitor (ISM), Septentrio PolaRxS Pro

v’ Software-based ISM, JAXA
v’ Javad Delta GNSS receiver (50Hz)
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Flight Pattern

L/

-Straight Level flight (20 NM Legs)
-Horizontal Acceleration (0.58g, MOPS) induced by banking (~30 deQ)
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Observation of Plasma Bubbles
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Airglow (777.4nm) image at 22:34 LT
(by ENRI)
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Example of Analysis Results (Data of Sept. 12)
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Loss of Lock
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Loss Flag

Loss Flag

PRN=27 Loss of Lock

1 w1 | € Loss

) . €— Tracked

22 225 23 23
Local time (hour)

Lock Loss of PRN 27, MMR

PRN=9 Loss of Lock

22 22.5 23 23.5

Local time (hour)

Lock Loss of PRN 9, MMR %4




Amplitude Scintillation
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Phase Scintillation
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lonospheric Delay [m]
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lonospheric delay

lono. Delay Measured by GROUND and AIRBORNE Rx
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CCD Monitor

CCD filter output of GROUND CCD filter output of AIRBORNE
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Number of Satellites

Number of used satellites (blue), lost
satellites (red), excluded satellites
(green) by CCD monitor
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Summary

N

L/

®m Four flight tests were conducted under plasma bubbles

m A few satellites became unavailable due to loss of lock
and CCD monitor (Maximum three satellites were
unavailable on Sept. 12). VPL increased correspondingly.

®m INS-aiding will be applied and airborne scintillation data
will be investigated further.

® More flight tests are planned (March, Sept., 2013, March,
2014)

® Any Suggestions on flight pattern, data collection, etc. are
welcome!
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