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HEADLINE:  
Geodetic and remote sensing technology for a more sustainable society


STANDFIRST/H2: 

GGE uses high-precision local to global monitoring for geodetic, geophysical, engineering and environmental applications using GNSS, remote sensing and reality capture.

BODY COPY:

The research group Geodesy and Geospatial Engineering (GGE) focuses on problems which enable more sustainability and resilience in society while contributing to fundamental geodetic infrastructure and methods.
This, in turn, enables many aspects of our technology-driven society, from monitoring climate change to communication networks.
High-precision remote sensing to combat climate change
For this, the GGE develops and employs various geodetic and remote sensing techniques, such as Global Navigation Satellite Systems, optical and hyperspectral imagery from satellites, aeroplanes and drones, Light Detection and Ranging (LiDAR) from airborne and terrestrial platforms, as well as classic surveying instrumentation to investigate a wide range of applications often related to climate or the hydrological cycle.
To achieve the research objectives, the GGE also develops and employs conventional and data-driven methods in geospatial data analyses, focusing on high precision and accuracy, automation and efficiency.
AREAS OF EXPERTISE
· Global Navigation Satellite System (GNSS):
· GNSS processing strategies (global and regional GNSS network processing, precise point positioning and integer ambiguity resolution, modelling of systematic biases, including atmospheric effects on GNSS signals, automated quality control and data evaluations of large GNSS networks, specific GNSS station investigations and station monumentation, stochastic modelling of time series, including noise analyses, sidereal and spatial filtering).
· Long-term, near-real-time and real-time monitoring of atmospheric water vapour.
· Long-term monitoring of 3D land movements in relation to climate change and sea level change studies, modelling of glacial isostatic adjustment, plate motions and crustal deformations.
· Airborne and terrestrial laser scanning (ALS and TLS):
· Data capture from drone and terrestrial platforms
· Mobile mapping and simultaneous location and mapping (SLAM)
· 3D point cloud analyses, geo-referencing, integration, classification and segmentation
· Optical and hyperspectral image processing:
· Photogrammetric analyses, orthoimage generation, dense image matching (DIM), digital terrain and surface models
· Applied mathematics and statistics:
· Geodetic time series analyses and stochastic analyses
· Robust statistics
· Machine and deep learning
RESEARCH INTERESTS
· Global, national and regional coordinate reference frame determinations and systems:
· Contributions to global networks of scientific sensor stations
· National coordinate reference frame maintenance and computations
· GNSS atmospheric sensing:
· Meteorology, weather fore- and nowcasting, severe events tracking
· Climatology, long-term trends in atmospheric water vapour
· Present-day 3D crustal movements and deformations (glacial isostatic adjustments, mass redistributions) for studies of sea level and the hydrological cycle (hydro-geodesy)
· Long-term monitoring of 3D land movements in urban areas, of buildings and infrastructure, mining subsidence, groundwater extraction, tide gauge monitoring and geodetic datum definition, ageing and safety
· Development of data-driven methods in applications of LiDAR data, optical and hyperspectral imagery
· Classification and feature extraction in geospatial big data
· Precision agriculture (crop health, fertilisation, growth monitoring, weed control)
· Forest management (tree metrics and biomass estimations, tree health)
