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The realtime multisensor system GOCA (GNSS/LPS/LS based Online Control and Alarm
System) applie§SNSS/GPS, terrestrial sensors (LPS) e.g. total stations, leveling and hydrostatic
leveling instruments and localrsors (LS) for a deformation monitoring and analysis. GOCA is
designed for monitoring of natural hazards, geotechnical structures, constructions and buildings,
and for dams. The GOG#oftware is responsible for the further processing of the sensor data in
three steps sequential rémhe adjustment and deformation analysis procedure, where GOCA
provides displacements, velocities and accelerations in a uniquedthreesional coordinate
system.The respective mathematical models of a geodetic monitowhg;h are based on the
classical standard of a geodetic network adjustment, as well as the respective estimation principles
and algorithms, are presented. A first focus concerning the deformation analysis is set on the 3D
online displacement estimation. gecond focus is due to the KalmRittering, which provides
additionally also the objegioint state vector of the velocities and accelerations, and includes a
respective forecasting, and an alaseiting. The input data interface of the GO€ystem is ope



for all kind of monitoring data, and the output data interface is again open for all above state vectors
computed by the GOGAoftware. So all GOCA output data is useable as input for integrated
system analysis approaches in structural monitoring, ssiehga FEM analysis software. A GOCA
example is presented with respect to a dam monitoring project. Finally the geomonitoring chain is
pointed out. In the GOCAystem it is realized by the software packages
GNSSControl/TPSControl, GOCA deformatianalysissoftware, GOCAEarth and GOGAlarm,

and for planning of geomonitoring arrays by the software VirtualGOCA.

Key words: Online geomonitoring, network adjustment, deformatamalysis, Kalman
filtering, displacemenestimation, alarmmanagement, reporting, atkcommunication, early
warning, robust estimation, GNSS, tosétions, levelling, geomonitoring chain, virtual serdata
simulation, planning of geomonitoring networks, integrated analysis, FEM.
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