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Geomatics and GIS for environmental 
application and regional planning 

 
1. General information 
III level for PhD “Urban and Regional Development”, ID: 01MPZKL, I quarter, 3-6 hours per week 
  
2. Docenti 
Andrea LINGUA, DIATI, tel. 011-090.7700    e-mail: andrea.lingua@polito.it 
Piero BOCCARDO, DIST, tel. 011-090.6527   e-mail: piero.boccardo@polito.it 
Marco PIRAS, DIATI, tel. 011-090.7661    e-mail: marco.piras@polito.it 
Angioletta VOGHERA, DIST, tel. 011-090.7477  e-mail: angioletta.voghera@polito.it 
 
2. Course Outline 
 

Mod. Date h Room hours Topics Lecturer 

L 1 7.11 3 LAIB3M 
(exLIA) 9-12 

Presentation of course structure 
What are the GIS: the main components , the geometrical data (raster and 
vector) , descriptive data (attributes and database), descriptors of data 
(metadata) 
The vector data: digital map, nominal scale concept, 2D/3D contents, 
geometrical and topological structures, the production process 
The design of a GIS: the external model, the conceptual model (formalizing with 
entity-relationship model or UML), the logical model (relational model) for the final 
internal model implemented in a GIS Management System 
Visualization with a GIS software of some example of digital map a different scale 

Lingua 

L2 9.11 3 
LAIB2M 
(vicino 
exLIA) 

9-12 
Reference system: definition of static/dynamic geodetic reference systems and 
reference frame, cartographic coordinate system, reference frame 
transformation, the Italian case. 
Application with GIS software of reference systems and projected coordinates 

Dabove 
 

L3 12.11 3 LAIB3M 
(exLIA) 

14.30
17.30 

Data Acquisition 
survey instruments, techniques and methods for 3D data acquisition 
The use of vector data, database structure in a software GIS 

Lingua 
 

L4 14.11 3 
LAIB2M 
(vicino 
exLIA) 

9-12 

Digital Elevation model: the elevation models, definition of digital terrain model 
(DTM) and digital surface model (DSM), the dense model, the contents of height 
models, open elevation model (SRTM), 3D GIS, level of details (LOD) 
3D data in a software GIS: analysis, use and visualization3D data in a software 
GIS: analysis, use and visualization 

Lingua 
 

L5 19.11 3 LAIB3M 
(exLIA) 

14.30
17.30 

Open vector data: availability, quality and use, public webGIS, internet data 
sources, Web Map Services 
Exercise on open data use in ArcGIS 

Lingua 

L6 21.11 3 
LAIB2M 
(vicino 
exLIA) 

9-12 
Raster data: availability, quality and use, georeferencing, open data 
The use of raster data in geomatics software 
Open Street Map 

Boccardo 
 

L7 3.12 3 
LAIB2M 
(vicino 
exLIA) 

14.30
17.30 

The information from satellite platform and Radiometric and geometric 
preprocessing, filtering and classification techniques, manual/automatic 
information extraction (the image classification), the disaster management 
Practical application using geomatics software 

Boccardo 
 

L8 6.12 3 LAIB3M 
(exLIA) 9-12 Application of remote sensing to environmental issues and integration with Open 

source digital maps 
Boccardo 

 

L9 10.12 3 
LAIB2M 
(vicino 
exLIA) 

14.30
17.30 

Examples and applications in urban and regional management and planning 
(to be confirmed) 

Voghera 
 

L10 12.12 3 
LAIB2M 
(vicino 
exLIA) 

9-12 OnToMap. A research experimentation Voghera 
 

 
3. Total time commitment  
Lectures (L): 30 hours 


