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Ocean Wave Measurements by GPS (The 2nd Report)

—Effects of Baseline Length And Treatment of Low Frequency Components by Hybrid Method —

by  Hiroshi Isshiki, Member

Summary

In GPS kinematics measurements, the baseline length has significant effect especially on the
determination of the initial phase ambiguities . In VD (Variance Detection) method, the ambiguities
are not required. In the present paper, the Effects of baseline length in VD methed is discussed. The

effects seem to be small

RTK (Real Time Kinematics) and VD (Variation Detection) methods are combined, and
measurements in very wide frequency range from the direct component to very high frequency
component become possible. RTK and VD are used at long and short epoch, and they measure low and
high frequency components respectively. The results by RTK and VD are then synthesized. This
method has been applied to analyze motions of a buoy installing a GPS antenna and floating on sea
surface. The results obtained in this way seem to give quite reasonable ones.
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Osaka(l) "~ Lab 100m
Osaka(2) . Kdc - 10km
Nagoya Hna - 140km
Tokyo(Kamata) Hka 420km
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Fig. 3 Comparison between vertical displacement
z obtained by KVD method with the reference point
Lab and the oscillator S2a. The Data are processed

- by 7-point running average.
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Fig. 4 Comparison between vertical displacement

Z obtained by KVD method with the reference point

Hka and the oscillator S2a. The Data are processed
by 7-point running average.
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Fig. 5 Comparison between vertical displacement
z obtained by KVD method with the reference point
Lab and the oscillator Sib. The Data are processed
by 99-point running average.

Fig. 7 Effects of running average length on
errors0,, 0, and O, in KVD measurements with
Lab as the observation point and Hka as the
reference point.
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Fig. 9b KVD solution using L2 in case of very long
baseline.
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Fig. 9d KVD solution using narrow-lane
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Fig. 9¢ KVD solution using wide-lane combination.
LW in case of very long baseline.
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Fig. 12b Comparison between hybrid and RTK
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