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A Method of Satellite Doppler Positioning of Argos System
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Abstract: Argos system is widely used in ocean science through positioning of buoys. However, cases of odd matri-
ces and positioning failures are frequently encountered because invisible arc of Argos satellite system is very short,
signal transmission time is long and instrumentation data is scarce. This paper proposes a positioning algorithm
based on Doppler measurement for data collection transmit platforms. The positioning algorithm is improved using
constrains of a reference ellipsoid. Computation result shows that effective use of the constraints facilitates success—
ful resolving of position failure cases and improvement of the accuracy of the successful positioning cases. Statistical
analysis is given on the impact of errors on the positioning results because of movement of ocean beacons and errors
of satellite ephemerides.
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Fig. 1 Positioning by constraints of elevation
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Fig. 2 Error statistics by extending the measurement arc

and increasing data sampling rate
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Fig. 3 Positioning by constraints of elevation

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

o(r) = (0.9811 0.5071 0.80357" (m)

3.2

F(X):f[l— S2 *vari-_(r:s‘frb)]
Vb °
2 m ,
0.5 m/s o
12 min, 1 min,
4 160 )

o(r) = (170.208 4 65.013 2 106.818 8" (m)

500

SEQTRE/m

~500 | . L L . " " N
: UUII 20 40 60 B8O 100 120 140 160 180
LU

4
Fig. 4 Positioning effected by beacon movement
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