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Geomonitoring chain
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Internet



Usage of integrated and quasi-integrated 3D adjustment in order to 
integrate all sensor data types in geometry and gravity. 
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Integrated & Quasi-Integrated Approach

Parametrisation of
GNSS observations in quasi-integrated approach 

𝑏𝑇 = ∆𝑥𝑖𝑗 , ∆𝑦𝑖𝑗 , ∆𝑧𝑖𝑗
∆𝐻𝑖𝑗= ℎ 𝑥, 𝑦, 𝑧 𝑗 − 𝑁𝑗 − ℎ 𝑥, 𝑦, 𝑧 𝑖 −𝑁𝑖

𝑝 = 𝐶𝑛 𝑘 ,𝑚
′ , 𝑆𝑛 𝑘 ,𝑚

′ Direct observation equation in integrated 3D approach

Farther steps of integration: 

- Detection of pixels of video tachymeters
- Laser scanner point clouds processing
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𝐾 𝑝𝐾 ∙ 𝑢 𝑡 + 𝐶 𝑝𝐶 ∙ ሶ𝑢 𝑡 + 𝑀 𝑝𝑀 ∙ ሷ𝑢 𝑡 = 𝑓 𝑡
𝐾 𝑝𝐾 ∙ 𝑢 𝑡 + 𝐶 𝑝𝐶 ∙ ሶ𝑢 𝑡 + 𝑀 𝑝𝑀 ∙ ሷ𝑢 𝑡 = 0

The sensory scanning of objects in a dynamic state, using the FEM-based vibrational equations
Forced damped vibration & free damped eigen-vibration of a structure

Basic equation for the SHM modeling
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Definition of the project task

Usage of reference object for implementation of innovative methods 

for the early detection of hazard potentials of structures (SHM) by 

new algorithms, sensor systems and information technologies

As a reference object Stuttgart TV tower is used. The popularity of 

the object among the citizens allows to increase the visibility of the 

idea of geomonitoring.



The intercation of the individual chain elements from
the software modules point of view
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GNSS antenna 

RTKlib
package

GNSS-
Control
LowCost

Deformation analysis 
software GOCA Procedure of data collection and processing

1. Computation of exact object’s position 
based on the raw GNSS data

2.    Data collection based on the fixed solution 
in respect to the object point positioning

3. Creation of GKA interface with accurately 
precomputed object coordinates. 

4. Visualization of time series for TV tower’s 
rotations in deformation analysis software GOCA
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System organizational design in respect to the relationship 
between different parts of the complete chain

Support of object's monitoring
from 3 sides:

1) Provision of the IT service

2) Provision of the spatial
reference

3) Provision of the complete
geodetic solution &
mathematical algorithms for
data processing
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Object point positioning based on the raw data
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Initialization of raw data 
in deformation analysis software GOCA
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Meteodata for the area of Stuttgart city in January 2018
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Visualisation of Stuttgart TV tower point time 
series for deformation state estimation and analysis
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Android application for external use

Further project development based on the Android system in order to 

provide the continuous access to the visualization results of the monitoring

for citizens and tourists. 

- Algorithmic conversion of 1Hz FIN data to 10 Hz

- Development of the data management system, based on the object server, 

for access to the data from any Android system compatible devices

App architecture



Windows 
Server

Visualization Portal

Shared Preferences

GOCAUser optionsWeather

Home
About the 

project

Spectral Visualization 
Earlier 

Deformation
Real time

Deformation

Displacement Velocity Acceleration

Circular motion of TowerMaps

FIN data 
in 10 Hz

„Geodynamics & Geospatial research“ conference, Riga 08.02.2018      GOCA Team, HSKA University of Latvia



„Geodynamics & Geospatial research“ conference, Riga 08.02.2018      GOCA Team, HSKA University of Latvia

Instead of live demonstration



Thank you for your attention!
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