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Automatic and continual GPS observation system

by the Hot Springs Research Institute of Kanagawa Prefecture.
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Shigeo Opaka, Tomio HIRANO
ABSTRACT

A GPS data processing system developed for detecting crustal deformation in and near the western
part of Kanagawa prefecture where the four stations are distributed. This automatic and continual
observation system analyzes a change of crustal deformation using two personal computers.

This GPS observation system is composed of four subsystems. The first subsystem is a "observation
subsystem”. The hardware of each station consists of an antenna and GPS reciver, a battery to guard
against for power stoppages and a modem. Each antenna is stably fixed. The recevers at MANAZURU
and HAKONE are Trimble 4000SST, while those at NAKAI and YAMAKITA are 4000SSE. These
4000SST and 4000SSE receive L1 and L2 signals sent from Global Positioning System NAVSTAR
satellites.

The second subsystem is a "comunication subsystem” which corresponds between the stations and the
center of Hot Springs Res. Inst., using telephone lines.

The third is a "data processing susbsystem” which defines the scheduling survey, downloads data
files and calculates baselines on a the personal computer (A). The personal computer (A) automatically
controles the observation and comunication subsystems. After downloading data files from the sta-
tions, the personal computer (A) automatically calculates six baselines using the double-difference proc-
essing (float and fix solution) of "TRIMVEC-PLUS Ver.E”. Both data and results are saved to MO disk,
but only results are transfered to the personal computer (B).

The fourth subsystem a "data displaying subsystem”, demonstrates the results of analysis in an easily
understandible way on the personal computer (B). Information about baseline length, etc., observation
conditions, change of baseline length, are shown in 3 tables and 7 figures which are useful tools for
understanding the variation of baseline, displacement vectors and strain field.

We observed variation in six baselines for 6 month, from January to June 1994. Every baseline
change shows within 5ppm. Making change in crustal deformation undetectable, as no earthquakes

greater than Magunitude 4 occured in and near the western part of Kanagawa prefecture.
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Fig.1 System map of automatic and continuous GPS observation operated by Hot Springs Res. Inst.
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Photo.1 GPS antenna at Yamakita station.
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Fig.2 Location of the GPS stations.
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Fig.3 Example of data displaying subsystem.

(a) is a table of observation results.

(b) and (c) show valiation of baseline for
time serise and achange of distance on the
western part map of Kanagawa prefecture.
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Photo.3 Data processing susbsystem and data displaying subsystem in the center of Hot Springs Res. Inst.
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Fig.4 Example of A personal computer display.
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Fig.5 Valiation of baseline during the period between January and June 1994.
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