MIS 8110: Geographical Information Systems and Remote Sensing
(3CU)
a)  Description: To introduce students to the concepts of geographical information systems and their applications; functionality and applications of a GIS. GIS is not only, 2D, but also 3D, or 4D (3D + 77 time); Characteristics of spatial data; Models of spatial information;  Spatial  relationships  and  algorithms;  Spatial  analysis  (such  as  route planning, map overlay, buffer zoning, etc.); Database models for spatial data; Errors in spatial data; Sources of raster spatial data and introduction to remote sensing; Sources of vector spatial data; Ethical issues and spatial data; Cartographic communication - the display of spatial data; Coordinate systems and map projections. REMOTE sensing, Geo-DBMS (spatial ADT's, spatial indexing, etc), Mobile GIS" (location based services, combination with positioning, e.g. GPS, Galileo, etc). Laboratory assignments to include: urban /& rural planning, water, management, utilities pipelines and cables, etc.

Geographical information systems (GIS) are powerful tools for handling geographically referenced data. This course introduces students to the fundamental principals, concepts and techniques of geographic information systems (GIS) and remote sensing (RS). Students will also be introduced to theoretical, practical and application oriented aspects of GIS and RS. Students finishing the course will be able to learn how to independently design and carry out sequential data processing chains in the application fields of geo- information science.

b) Aim: To learn how to generate information about the Earth from remote sensing and data stored in Geographic Information Systems.

c)  Learning outcomes: By the end of the course, the student should be able to:

•
Identify basic concepts and operations of a GIS

•
Identify basic concepts and operations of Remote Sensing

•
Apply and further develop basic practical skills in GIS and Remote Sensing

•
Describe the nature of geographic phenomena and their representation in the context of geo-informatics;

•
Outline the principal data models for spatial and non-spatial data used in

GIS databases;

•
Outline the main components of a GIS and their functions;

•
Explain the relationship between spatial data and coordinate systems;

•
Outline the main spatial data analysis functions;

•
Explain the role of RS in GIS in their field of application;

•
Describe the physical background of remote sensing and compare the main platforms and sensor systems using examples for Applied earth Science;

•
Explain  the  main  digital  image  processing  procedures  in  their  field  of application;

•
Describe  the  common  methods  of  image  analysis  in  their  field  of application;

•
Outline the principal rules for cartographic visualisation;

•
Describe aspects of data quality and how various stages of spatial data handling affect it.

•
Outline state-of-the-art RS/GIS technology and techniques in their field of application

Carry out basic RS/GIS operations:

•
Carry out basic data preparation, geo-referencing and data entry into a GIS;

•
Perform basic manipulation, analysis and visualisation operations using a

GIS;

•
Perform basic image processing techniques in their field of application;

•
Carry out a visual interpretation of an AP stereo pair and a satellite image;

in their field of application

•
Apply basic data quality assessment procedures.

•
Communicate  RS/GIS  products  to  audiences  with  variable  levels  of expertise;

•
Evaluate the influence of  different scales and types of imagery on the resulting products

Apply appropriate RS/GIS methods for problem solving to:

•
Understand the capabilities, uses and limitations of GIS and RS in their field of application;

•
Design and carry out sequential data processing steps for solving a typical application problem;

•
Evaluate the results of data processing;

•
Be aware of organisational issues of GIS development and implementation.

•
Identify and evaluate data archives relevant to their field of application;

•
Resolve new tasks independently though consultation of library and online resources

d) Teaching and learning patterns:
•
Lectures, tutorial/practical sessions as well as demonstrations.

•
Individual and group-based tutorial.

•
Wide range of computer-based learning and other tools will be used to support the student's learning process.

•
Use  of real life  case  studies and individual literature review of current developments in the GIS

e)  Indicative content:
•
Functionality and applications of a GIS (2D, 3D, or 4D (3D + time),

•
Characteristics of spatial data. Models of spatial information.

•
Spatial relationships and algorithms.

•
Spatial analysis (such as route planning, map overlay, buffer zoning,etc.).

•
Database models for spatial data.

•
Errors in spatial data.

•
Sources of raster spatial data and introduction to remote sensing.

•
Sources of vector spatial data.

•
Ethical issues and spatial data.

•
Cartographic communication - the display of spatial data.

•
Coordinate systems and map projections.

•
REMOTE sensing,

•
Geo-DBMS

•
Mobile GIS” (location based services, combination with positioning , e.g.

GPS, Galileo, ...).

•
Laboratory   assignments   to   include:   urban   &   rural   planning,   water, management, utilities pipelines and cables, etc.

f)  Assessment method: The assessment will be in form of tests and assignments (40%)

and final written exam (60%)

g) Reading list:
(i)   R.A.  de  By  (ed.),  2004:  Principles  of  Geographic  Information  Systems  -  An introductory textbook, 3rd ed., ITC, 226 p. ISBN 90-6164-226-4

(ii)  N.  Kerle,  L.L.F.  Janssen,  G.C.  Huurneman (eds.),  2004:  Principles  of  Remote

Sensing - An introductory textbook, 3rd ed., ITC, 250 p. ISBN 90-6164-227-2

(iii) T.M.  Lillesand,  R.W. Kiefer, J.W. Chipman, 2003:  Remote Sensing and image interpretation, 5th ed., Wiley, 784 p. ISBN: 0471152277.

Other reference Materials

•
The Geographer’s Craft, University of Colorado:

http://www.colorado.edu/geography/gcraft/contents.html
•
NASA online RS tutorial: http://rst.gsfc.nasa.gov/
•
Ohio University online RS tutorial:

http://dynamo.phy.ohiou.edu/tutorial/tutorial_files/frame.htm
•
Geospatial Resource portal:

http://www.gisdevelopment.net/tutorials/tuman008.htm
