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Application of Car-Navigation GPS Receivers for Rocket On-board Instruments

Space Systems Operation Department, Institute of Space and Astronautical Science,

Toshinori Ikenaga

Abstract

Institute of Space and Astronautical Science (ISAS), which is a division of Japan Aerospace

Exploration Agency (JAXA),

is investigating Tfeasibility of car—navigation GPS (Global

Positioning System) receivers for rockel on—board instruments. For the future implementation

of the receivers on rockets, we investigate the radio effects on the GPS receivers by the

acceleration, jerk, and mechanical shock applied during the launch as well as the ability

of re—tracking after receiving interruption of GPS signal.
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Table 1: Specifications of GPS receiver

Receiving system

8ch simultaneous

reception
Frequency 1575, 42MHz (L1) C/A code
Sensitivity —132dBm
Coordinate system WGS—84
Accuracy 15m (95%)
(position)
Accuracy 0.6m/s (95%)
(velocity)
fol low—up Less than 300km/h
performance

Output data rate

1Hz

TTFF (Hot Start)

8. bsec~b2sec

TTFF (Warm Start)

2bsec~88sec

TTFF{Cold Start)

95sec~11min

Voltage

DC +5. 0VE0. 25V

Current

180mA typ. 270mA max

Pre—amplifier

DC +4~5Y 10mA~30mA

Mass 3bg

Size 58, 7X36.3x11. Omm" 3
Operative —30C~+710C
temperature

Figure 1: Feature of GPS receiver
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Figure2: Velocity, Acceleration, Pressure

longitudinal data of M-V launch vehicle
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Figure 3! Acceleration, Jerk longitudinal
graph of M-V launch vehicle
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Figure 4 : Acceleration, Jerk longitudinal
data for GPS simulation
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Figureb: Pseudo range rate from GPS
satellites with acceleration and jerk
applied
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Figure 6: Result of tracking with pseudo jerk

applied
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Table 2 : Shock level of M-V vehicle upper

stage
QT level
Out-of-plane

~450Hz 6dB/oct
450~4000Hz 420Gsrs

In—plane
~T00Hz 6dB/oct
700~4000Hz 200Gsrs
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Table 3 : Result of shock test

Test No. SRS level @ 700Hz Status Figure 8: Block diagram of antenna selecting
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Figure 7: Block diagram of hybrid system
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Figure 7: Result of re—tracking after
interruption with jerk applied
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