
Learning Course Program (Syllabus) Description: "Geoinformation Systems"
Department: Department of Engineering Geodesy and Geoinformatics (GTU)
	General Information

	University
	Georgian Technical University (GTU)

	Course title
	Geoinformation Systems

	Course/Module code
	ICT39503G1-LP

	Course type
	Compulsory

	Year of Study
	From 2019

	Term/Semester
	1 semester

	Credits awarded
	5 – ESTS

	Degree
	For Bachelor’s Degree programs, whose specialty is directly related to the knowledge of Geoinformation Systems at professional level such as architecture, geodesy, geology, heritage, archaeology, tourism, agriculture, etc.

	Enrolment status
	Full time

	Entry requirements/

Competences
	It is required that students must have general knowledge in introduction to GIS.


	Lecturer’s details

	Name, surname
	Catherine Khokhiashvili

	Academic title
	Visiting Associate Professor

	Contact details 
	Tel: +995 599 178 287; E-mail: ekhokhiashvili@hotmail.com

	Office hours and consultation schedule
	Every day from 13.00 to 15.00 Georgian Technical University, building III, room 241


	Course Structure

	Course Aim and Objectives
	Aims: The teaching course aims to study the purpose, functionality and use of Geoinformation Systems on the professional level
Objectives: 

· Concept, development history and basics of GIS
· Understand the types of raster and vector data
· Projections and coordinate characteristics
· GIS maps and its components

· Data collection, precession, analysing and visualization 
· Solving problems, spatial tasks by using GIS technologies

	Short Description
	Ability to take the necessary and substantiated conclusions based on the study of geodata sources, data management and geostatical analysis, ability to select the necessary methods, tools and analysis in practice based on the obtained knowledge.

	Module/Topic
	Learning Outcomes
	Teaching Method
	Assignments and Literature
	Form of Assessment

	1. Introduction in Geoinformation Systems – Concept, development history and basic components, purpose and functionality.
	1. Introducing Geoinformation Systems and reviewing examples of development, defining the functionality and purpose of the Geoinformation Systems based on several real examples.
	Lecture, presentation, group discussion
	Assignment: Lecture,
Presentation.
Literature: ArcGIS® Desktop I: Getting Started with GIS, chapters 1 and 2.
Web page: https://www.esri.com.
	Weekly assessment
Open question

	2. Geoinformation system data – Spatial (raster and vector) and non-spatial (table) data, their collection and compare.
	2. Working with different type and format raster, vector and tabular data. Comparison of raster and vector data. Examine and implement practical examples of data collection by using Geoinformation Systems.
	Lecture, presentation, group discussion, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop I: Getting Started with GIS, chapter 6;

ArcGIS® Desktop II: Tools and Functionality, chapter 7.
	Weekly assessment

Open question

	3. Coordinate systems – Coordinate systems, study of projections and coordinate characteristics
	3. Study of coordinate systems, projections and coordinate characteristics, transform them with examples of different GIS tools. Usage of coordinate systems on GIS map. Coordinate system used in Georgia. Case studies.
	Lecture, presentation, debuts, practical activities
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 8.
	Weekly assessment

Open question

	4. Geoinformation system map – Data frame, layers, their characteristics and management
	4. Interactive working with GIS maps, managing, adding, changing of layers, definition of scale. Working with data frame. Using of navigation tool. Case studies – showing different type of map layers (tourism, cultural heritage, geology, archaeology).
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 1.
	Weekly assessment

Open question

	5. Geoinformation system map – Data in map layers. Layers attributes and working with them
	5. Working with attributes, using identify, search, bookmark instruments, and simple labels showing necessary data.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 2.
	Weekly assessment

Open question

	6. Geoinformation system map – Data in map layers. Layers attributes and working with them
	6. Symbolize categorical and quantitative attributes. Using several filed for symbolizing. Using graduated colours, graduated and proportional symbols. Study and use of classification methods.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 3, 4.
	Weekly assessment

Open question

	7. Geoinformation system map – Working with labels and annotation
	7. What is label and annotation, difference between them? Creation labels and annotation (in geodatabase or in map) and their management, showing different examples of map.
	Lecture, presentation, practical activities, discussion
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 5.
	Weekly assessment

Open question

	8. Tables – Spatial and non-spatial tables
	8. What is spatial and non-spatial tables? Their origin, difference, management, and interaction with spatial relationships and usage. Case of different type of tables (cultural heritage, forest) and their management.
	Lecture, presentation, practical activities, group working
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 9.
	Weekly assessment

Open question

	9. Geoinformation system map – Making of map layout
	9. Making of map layout, add and manage basic elements, add and edit legend. Change the parameters of the map elements; add graphic text to the layout. Print and export the designed map. Case of different type of maps (physical, heritage, tourism, forestry, geology).
	Lecture, presentation, practical activities, group working
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 6.
	Weekly assessment

Open question

	10. Geoinformation attributes – Querying/finding/selecting spatial geodata
	10. Querying / finding / selecting spatial geodata by using attribute tables. Perform a location query. For each question, enter the appropriate attributes, operators and values to complete query.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop I: Getting Started with GIS, chapter 8.
	Weekly assessment

Open question

	11. Geospatial relation of data (geoprocessing) – Analysing spatial relation
	11. Determination of spatial interaction of geodata. Spatial searching of geodata by using the deferent type of geoprocessing. Use geoprocessing tool to perform spatial analysis. Cases how to solve given task by using GIS tools.
	Lecture, presentation, practical activities, group working
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop I: Getting Started with GIS, chapter 9.

ArcGIS® Desktop III: GIS Workflows and Analysis, chapter 6.
	Weekly assessment

Open question

	12. Georeferencing – Georeferencing of vector and raster data
	12. Georeferencing of vector and raster data. Spatial adjustment of vector data. Describe common geodata alignment problem.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop III: GIS Workflows and Analysis, chapter 5.
	Weekly assessment

Open question

	13. Geodatabase – File and personal geodatabase. Feature classes, attributes
	14. Creation of file and personal geodatabase. Creation of feature classes and their types. Creation of attributes and their types. Cases of the different type (cultural heritage, urban elements, forestry) of database structure.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation, case study.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 11; 

ArcGIS® Desktop III: GIS Workflows and Analysis, chapter 2, 3.
	Weekly assessment

Open question

	14. Geodatabase – Feature Classis and table Editing
	14. Creation of fields of feature classes and editing. Editing attribute tables. Editing by using topology.
	Lecture, presentation, practical activities
	Assignment: Lecture, practical class, presentation.
Literature: ArcGIS® Desktop II: Tools and Functionality, chapter 10;
ArcGIS® Desktop III: GIS Workflows and Analysis, chapter 4.
	Weekly assessment

Open question

	15. GIS analysis project – Solving spatial problem with analysis
	15. Considering the standard process of GIS analysis based on a real examples (cultural heritage, urban planning and forestry). Study of frequently used instruments in GIS analysis process. Determine the required instrument and data. GIS case planning and implementation process.
	Lecture, practical activities, group working
	Assignment: Lecture, practical class.
Literature: ArcGIS® Desktop I: Getting Started with GIS, chapter 10;
ArcGIS® Desktop II: Tools and Functionality, chapter 13;
ArcGIS® Desktop III: GIS Workflows and Analysis, chapter 9.
	Weekly assessment

Open question

	Teaching and assessment requirements
	Grading system is based on a 100-point scale.

Positive grades:

· (A) – Excellent – the rating of 91-100 points;

· (B) – Very good – the rating of 81-90 points

· (C) – Good – the rating of 71-80 points

· (D) – Satisfactory – the rating of 61-70 points

· (E) – Enough – the rating of 51-60 points

Negative grades:

· (FX) – Did not pass – 41-50 points of rating, which means that the student needs more work to pass and is given the right to take the exam once more with independent work;

· (F) – Failed – 40 points and less, which means that the work carried out by the student is not enough and he/she has to learn the subject from the beginning.

a) Excellent (summa cum laude) – Excellent work

b) Very good (magna cum laude) – result that exceeds the requirements in every way;

c) Good (cum laude) – result that exceeds the requirements;

d) Average (bene) – result that meets the requirements in every way;

e) Satisfactory (rite) – a result that, despite the shortcomings, still meets the requirements;

f) Unsatisfactory (insufficient) – a result that does not meet the requirements due to significant deficiencies;

g) Completely unsatisfactory (sub omni canone) – a result that does not meet the requirements completely.
Assessment forms:

· Weekly assessment;

· 2 Intermediate assessments;

· Final exam.

Assessment methods:

· Testing on open issues;
· Testing with closed issues;
Written survey issues.

	Resources 
	The main resources required for implementation of the course: software, computers, projector, teaching materials.

	

	Learning Outcomes

	Knowledge
	The student has deep knowledge of Geoinformation Systems. Understands the main principles, approaches and methods in Geoinformation Systems, acquires the knowledge of use of main tools of GIS. Chooses the methods and processes for achieving the specific project tasks.

	Skills
	Based on the obtained knowledge, the student is able to understand what GIS is and why we can apply and use this instrument in different sectors. How to find or create relevant data and how to store, systematize, evaluate, manage, analyse and visualise all this data. Ability to compare raster and vector data, ability to use geo and spatial instruments, solving spatial problems and tasks by using GIS.

	Attitudes
	Students will gain competencies in the modern fields of geospatial technologies. The program aims to prepare a competent specialist and provide them information in the field of Geoinformation Systems technologies. In particular, the program prepares a specialist, who owns a modern system, methods of GIS technology, analytical knowledge, which will enable the successful accomplishment of Geoinformation Systems at various companies, enterprises, organisations. Course would allow novice as well as professional students/users to independently pursue further self-development of acquired skills, as well as be capable of the application of these modern geospatial instruments in their professional carries working for various sectors in need of GIS applications.


Literature

Required reading:

[1] ArcGIS® Desktop I: Getting Started with GIS

[2] ArcGIS® Desktop II: Tools and Functionality
[3] ArcGIS® Desktop III: GIS Workflows and Analysis
Further reading:

[3] Dali Nikoleishvili, Geoinformation and Expert systems, Tbilisi State University, Tbilisi, 2004 (in Georgian)
[4] Nika Karalashvili, Leri Gigineishvili, Geoinformation Systems in Forestry, Georgian Technical University, Tbilisi, 2016 (in Georgian)
[5] Roger Tomlinson – Thinking about GIS, ESRI press, fifth edition, 2013
[6] Roger Tomlinson – GIS Planning for Managers, ESRI press, 2013

[7] Tim Ormsby – Getting to know ArcGIS – ESRI press, 2010
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