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Creation  of a unified digital terrain model, for the Alpine and Sub-
Alpine area on the border between Italy and Switzerland, correctly 
geo-referenced in the three dimensions 

Administrative areas: 
Piemonte, Lombardia, 
Canton Ticino, Canton 
Grigioni  

DTM elaboration 
throughout the 

coordination and fusion 
of all the available 

information 

Project objective 



Project duration and WP 

WP Title 

WP1. Management 

WP2. Data collection and analysis of different sources (DTM & geoid) 

WP3. Verification of existing DTMs and geoids 

WP4. Experimenting cross-border GNSS networks 

WP5. Unification of height datum (geoid) between Switzerland and Italy 

WP6. External validation & geo-referencing of DEM 

WP7. Integration of validated available height data 

WP8. 
Experimenting of dare elaborated by the project and evaluation of the 
results 

WP9. Dispatch and valorisation of the research results 

20 September 2010 - 19 September 2013 



Data source integration 



Correction of DTM with LiDAR 
HR DTM (Italy only) 



Cross-border GNSS network 



          Geoid 
EGU: A least-squares colloCATION 
procedure to merge local geoids 
with the aid of satellite-only gravity 
models: the italian/swiss geoids 
case study 



Istituto Scienze della Terra 
(Institute of Earth Science) 



Geoportal Objective 

 

• Disseminate the HELI-DEM results by means 
of a geospatial portal capable to offer some of 
the most common operations applied to 
DTMs. 

 



Architecture 

The portal implement a distributed architecture 

based on Web services and OGC interoperability 

standards. 

• Web Map Service 

• Web Feature Service 

• Web Coverage Service 

• Web Processing Service 



Raster data access 

WCS: defines rules and logic for raster data 

access 
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• Get Capabilities  

• DescribeCoverage 

• GetCoverage 



Processing 

WPS: defines the rules to access pre-
programming elaborations and/or models 
that applies to geospatial data. 

• Get Capabilities  

• DescribeProcess 

• Execute 



• Get Capabilities  

• DescribeFeatureType 

• GetFeature 

• LockFeature 

• Transaction 

• GetPropertyValue 

• GetFeatureWithLock 

• CreateStoredQuery 

• DropStoredQuery 

• ListStoredQueries 

• DescribeStoredQueries 

 

Results dissemination 

WFS/WMS: define rules to access vector data 

and raster images 
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WFS  

2.0.0 

only 



Software e languages 

• Server side 
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• Client side 



Processing capabilities 

• Contours lines extraction at defined heights or 
interval 

• Profile extraction on polyline 

• Delineation and hydro-morphological 
characterization of basins 

• Calculation of DTM derivatives  
(slope, aspects, curvatures, etc.) 

• DTM extraction of selected area 

• Coordinate conversion of features (general precisions 
provided by EPSG parameters) 

 

 

 

 

http://geoservice.ist.supsi.ch/helidem


http://geoservice.ist.supsi.ch/helidem 

16 novembre 2013 

For further information: 

geomatica@supsi.ch 


