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ABSTRACT

The final stage of the geodetic VLBI data analysis is the adjustment of various
“stationary” parameters such as station positions and additional “non-stationary” para-
meters such as the inter-station offsets of atomic clocks and atmospheric zenith path
delays. With the conventional least-squares estimation method, complicated techniques
have been needed to estimate the parameters with temporal variation. For example,
the variation of clock offsets is usually assumed to be represented by a set of para-
bolic curves connected by several discontinuities.

With a new parameter estimation method based on Kalman filtering technique, both
the deterministic estimation of stationary parameters and the tracking of the values of
non-stationary parameters varying according to some stochastic process are possible.
This enables the VLBI parameter estimation without operator-dependent procedures to
modelize such temporal variations. It is also shown that the higher repeatability of
the baseline lengths is obtained by Kalman filter method than by the conventional
least-squares method.
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Fig. 1. (a) The behaviors of the deterministic parameters in Kalman filtering

process. Horizontal and vertical axes represent the time which elapsed from
the beginning of the experiment and the adjusted values of the parameters
in centimeter. X, Y, Z and B in the figure denote the adjusted values of
the X, y, z coordinates and the length of Fairbanks-Kauai baseline respec-
tively. The experiment is the Western Pacific experiment in July 1986.
(b) The behaviors of the stochastic parameters in Kalman filtering process.
A, B and C in the figure denote the adjustment of the atmospheric zenith
path delays (wet component only) for Fairbanks, Kauai and Kashima stations
respectively. Vertical axis unit is nanosecond. The experiment is the same
as (a).
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Fig. 2. Post-fit residuals of the observed delays (upper) and delay rates (lower)
for Kauai-Fairbanks baseline in 1986 Western Pacific experiment.
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Fig. 3. Kauai-Fairbanks baseline length evolution in 1984-1987 obtained by
least-squares method (above) and Kalman filter method (below). The vertical
axis shows the centimeter portion of the baseline lengths. Error bars denote
one-sigma formal errors and the broken lines are the best-fit lines for these
baseline length data. The scatter about these lines is smaller for the results
obtained by Kalman filter method.
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