Course No. CE 214003

Course Title Geographic Information Systems
Credits L T P Cr
3 1 0 4

Prerequisites -

Course Contents:

Introduction to Geographic Information Systems (GIS): Spatial data, Vector and raster data structures,
Formal and informal definitions of GIS, Components of a GIS, General information about GIS.

Georeferencing: Datums, Ellipsoids, Geoids, Coordinate systems, The Globe, Map projections: Cylindrical
map projections, Mercator, Universal Transverse Mercator; Tissot’s indicatrix.

Data for GIS: Global positioning system (GPS), In-situ land surveying, Historical spatial information, Remote
sensing data collection, Remote sensing process, Aerial photography, Multispectral remote sensing,
Hyperspectral remote sensing, Thermal-infrared remote sensing, LIDAR remote sensing, RADAR remote
sensing.

Data Quality: Metadata, Accuracy and precision, Types of error in geospatial data: Attribute error, Positional
error, Topological error, Temporal accuracy, Error visualization, Error propagation, Ecological fallacy,
Modifiable Areal unit problem.

Spatial Data Models and Databases: GIS data models, Raster data, VVector data, Vector and raster data model
conversion, Databases, Data query.

Spatial Analysis of Vector and Raster Data: Vector data analysis: Buffering, Overlay; Raster data analysis:
Distance measurement, Local raster operation, Neighbourhood raster operation.

Network Analysis: Geocoding, Transportation (undirected) network analysis, Geometric utility (directed)
Network analysis

Spatial Analysis of 3-Dimensional Data: Vector representation and processing of 3-dimensional data:
Triangular irregular network (TIN); Raster representation and processing of 3-dimensional data: Spatial
interpolation.
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