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Abstiract
NASDA conducted the Japanese first onboard GPS receiver (GPSR) ex-

periment, with the Orbital Reentry EXperiment (OREX). The objective of
this experiment was to evaluate the functicon and the performance of the
GPS navigation system during the orbit and the reentry phase

GPSR on OREX, newly developed for this experiment, performed the
signal acquisition and the measurement as expected. Although the onboard
GPS navigation was not successfui, the orbit of OREX was determined by
off-line GPS navigation analysis in cooperation with NAL. Also, DGPS

navigation with ground statior made a good result.
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Tabel 1 GPSR Characteristics
Receiver 5-Channel parallel
Architecture L1 1575.42 MHz

C/A Code
Navigation Position 60 m
accuracy Velocity +0.05 m/s
(Without SA, 30 ) Clock bias =200 nsec
Weight 11.7 kg
DC Power 49 ¥

Fig.1 GPS Receiver (GPSR)
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Table 2 Estimated Sequence of Event of GPSR-OREX
Time(sec) EVENT
830.8" OREX Separation, GPSR power on
~1662°* GPS experiment attitude established
1848.3-1856.3 1st data recording.
2028.3-2036. 3 2nd data recording.
2508.3-2216.3 3rd data recording.
2388.3-2396.3 4th data recording.
2378.7-3034. 7 5th data recording.
4678. 7-4734.17 6th data recording.
5719.5-5775.5 Tth data recording.
5949.1 Start of data for de-orbit phase.
6787.5 End of data for de-orbit phase
7270.1 Start of data for re-entry phase.
7389.1 Channel 4 black out.
7389.9 Channel 2 and 3 black out.
7980. 3 End of data

Note:Time is from lift

%:Based on the time
Lift off time was

off and based on the GPSR internal clock.
of OREX telemetry systenm.
1994.2.3 22:20:00.057UT.

Table 3 Result of the Signal Acquisition Experiment
Experiment CH 1 CH 2 CH 3 CH 4 CH 5
1st X *! O O w *2 « *2
2nd O O O x *1 O
3rd & 4th X Due to the bad navigation result.

O

:Signal wa

s acquired.

X :Signal was not acquired within the experiment period.
¥1:Due to the Satellite switching.
¥2:Due to the defference of GPS satellite almanac.
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Fig.3 Measured Pseudo-Range(de-orbit phase)
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Fig. 4 Signal Level Profile at the Black-out
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Fig.8 Position Difference between Radar and DGPS in the Slant Axis
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Fig.6 Position Difference between Radar and GPS
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Fig. 7 Position Difference between Radar and Differential GPS
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