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Structure and Detailed Syllabus of the Post Graduate Courses

Department of Geography

Department of Geography, Kazi Nazrul University was established in 2015. Two Post
Graduate Courses in (1) Geography and (2) Geoinformatics are offered at present by the
department. Two-year M.Sc. programme in Geography was started in 2015-16 academic year
and Geoinformatics in 2017-18 academic year. The thrust areas of the department are on
Advance Geomorphology, Environmental Issues in Geography, Urban Geography, Disaster
Management along with Photogrammetry, Remote Sensing, Web Mapping and Web GIS and
application of Geographic Information System (GIS). The department is equipped with
advanced RS and GIS laboratory and seminar library. In this short period of journey, the
number of students of the department has increased almost thrice. The Department of
Geography aims to promote a balanced sense of theoretical geography and its application in
various fields among the students. Both, the students of Geoinformatics and Geography are

trained with professional ethics and scientific temper.
Courses offered in the Department

e M.Sc. in Geography (Two years)

e M.Sc. in Geoinformatics (Two years)

Mission
Department of Geography, Kazi Nazrul University has a mission to develop the future

generation Geographers sensitive towards the region-specific issues of the nation with special
emphasis on the local developmental issues. The department also aims to foster this future
generation of Geographers with a systematic understanding of physical and human geography
and equip them with state-of art technology.

Vision

Department of Geography, Kazi Nazrul University envisions to be a global destination for
practising Geography and Geoinformatics. Working in collaboration with government,
industry and non-governmental developmental organization, the department upholds a vision
to apply the knowledge of Geography and technology of Geoinformatics in reducing spatial

disparity, promoting equality and social justice.
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Programme Outcomes

Two years Post-Graduate programmes have been designed as a base for research and
application of Geography and Geoinformatics. These two years programme will enable the
students to enhance their learning after under-graduate course and to join the workforce in the
field of Geography and Geoinformatics.

Programme- specific Outcomes

Two years Post-Graduate programmes will enable the students with understanding the spatial
logic and methodology of geography. After two years, students will be able to work in the
areas of urban and regional planning, disaster management, environmental planning and
management and related areas.

Two years Post-Graduate programmes in Geoinformatics will enable the students with recent
development in the field of Remote Sensing and Geographic Information System. After two
years, students will be able to work in the areas mapping and digital cartography, application
of GIS in the field urban planning, disaster management, web mapping and web GIS and relate

areas.

Course Description

Duration of Post Graduate Course of Studies in Geography and will be two years with
Semester I, Semester Il, Semester 111 and Semester 1V, each of six months leading to Semester |,
Semester 1, and Semester Il and Semester IV examinations in Geography at the end of each
semester. Semester | and Il comprise ODD SEMESTER and Semester Il and IV comprise
EVEN SEMESTER of each year. Syllabus for post graduate course in Geography is hereby
reframed into Choice Based Credit System (CBCS) in compliance with recent directives from

the University Grants Commission (UGC).

Scheme:

Both the course Geography and Geoinformatics consists of 88 credits with at least 20 credits in
a semester within the faculty of science. In Semester Il and Semester Ill, students have to
choose Minor Elective papers of minimum 4 credits offered by the other Departments or their
own Department. There are Major Elective papers in Semester Il and Semester 1V. The
department offers a cluster of Major Elective papers and the students have to choose Major

Elective papers according to the norms decided by the Department.
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Choice Based Credit System (CBCS)

The CBCS is an effective 'Supply side Initiative’ measure evolved as a process of 'Academic
Reforms' to sustain the Quality Education that focuses on the learner centric education. It
provides an opportunity for the students to choose courses from the prescribed courses
comprising core, elective/minor or skill-based courses. It allows students to choose
interdisciplinary, intra-disciplinary courses, skill-oriented papers (even from other disciplines
according to their learning needs, interests and aptitude) and more flexibility for students). As
a result, this not only broadens their horizons but also aims to make students well rounded in
all spheres of development. The courses can be evaluated following the grading system, which

is considered to be better than the conventional marks system.

It is also a cafeteria-type learning system in a semester pattern to foster creativity and
innovation that bridges the gap between professional and liberal education to empower the
students for meeting the challenges of Globalization with an inbuilt International acceptance of
recognition of Degrees. Syllabus for Post Graduate course in Geography and Geoinformatics
of Kazi Nazrul University, Asansol is hereby reframed into Choice Based Credit System
(CBCS) in compliance with recent directives from the University Grants Commission (UGC).
The main objective of this new curriculum is to give the students a holistic understanding of the
subject, putting equal weightage to the core content and techniques used in Geography as well

as in Geoinformatics.
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e Semester System: terms and conditions

There shall be regular M.Sc. Course in Geoinfromatics of two years duration. There shall be
semester system spreading over four semesters, each of six months duration. There shall be
1200 marks in total. There shall be 23 courses/ modules (13 theoretical, 10 practicals including
Dissertation, Seminar and Grand Viva) to cover the whole syllabus. 1% to 4" semester contains
six, seven, eight and two courses/ modules respectively. The Students shall be evaluated by all
the teachers regularly by conducting test for internal assessment, the marks of which shall be a
part of their examination system. The tests shall be held on the topic (s) included in theoretical
as well as practical papers during the semester period. The core course of 100 marks shall
require a Dissertation to be submitted by each student. The Dissertation will be evaluated on

the basis of internal (60 marks) and end semester (40 marks) examination.

e Continuous Assessment/ Internal Assessment

Internal assessment for each 'course’ would be conducted through a mid-semester test during
the semester period on the topics of the courses covered. The marks obtained will be
considered for the final award of 20% marks of each theoretical and practical paper (i.e. 10/5
marks). This will be given as Internal Assessment marks by the concerned teacher (s) during
the concerned semester period. Similarly, 20% marks of each practical paper (except the papers
with full marks 25 and of 2 Credits) will be given as viva-voce. Internal Assessment will be
based on written examination /seminar/viva-voce/interaction; the department shall decide the

methods of internal assessment.

e Dissertation

A Dissertation (Master's Thesis) on any branch of Geoinformatics will be a comprehensive
work based on conceptual aspects, field work and analysis of primary and secondary data in the
laboratory. It is to be produced individually by the students and this must be stated clearly in a
certificate from the supervisor (s) and concerned Head of the Department of Geography, Kazi

Nazrul University.
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<> Semester-wise Course Structure and Credits: M.Sc. in Geoinformatics

Core Course Major Elective Course Minor Elective Total
Semester .
Theory | Practical | Theory Practical Course Credit
I 16 4 --- - --- 20
I 10 8 --- --- 4 22
11 10 4 4 4 4 26
AV - 20 --- --- - 20
Total 36 36 4 4 8 88

e Course Credits denote the number of teaching hours allocated to the module/ week during
the course of the semester. One credit is equivalent to one hours of teaching (lecture or tutorial)
or two hours of practical work/ field work per week. Actually, assigning of credits is based on

the course content and hours of teaching.

e Core Courses: Every student will take only core courses in the Semester I. In the Semester

I1, I and 1V, students will take core courses along with the other courses.

e Major Elective Courses (Specialization): Student will opt one out of the Major Electives in
Semester llI.

e Minor Elective Courses (Interdisciplinary Course): M.Sc. Geoinformatics students will
opt two Minor Elective courses in the Semester Il and Semester 111 offered by other allied PG
Departments or their own department. Out of these Two (2) Minor Elective courses, one must
be from any of the other disciplines across the Post Graduate courses of study either in 2nd or

in 3rd semester.
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P.G. COURSES: FACULTY OF SCIENCE, TECHNOLOGY AND VOCATIONAL STUDIES ALL SEMESTERS
Course of T
%tudy Dli::cgrc)jleme Discipline Semester Course Type Course Code (I;Z'tjarislg L-T-P (é(:}ej(rﬁte Csrzrgit Internal Marks | End Sem Marks '\-/lrgﬁ(ls l\/?s:'rl](s
ode Pr] Th |epPr Th
Concept of Earth System Science C MSCGEINC101 CC-1 4-0-0 4 10 40 50
Fundamentals of Mapping and Mapping Science C MSCGEINC102 CC-2 4-0-0 4 10 40 50
I Introduction of RS and GIS C MSCGEINC103 CC-3 4-0-0 4 20 10 40 50 300
Introduction to Surveying and Photogrammetry C MSCGEINC104 CC-4 4-0-0 4 10 40 50
Map and Image Interpretation C MSCGEINC105 CC-5 0-0-4 2 30 20 50
Computer Fundamentals and Programming C MSCGEINC106 CC-6 0-0-4 2 30 20 50
Digital Image Processing for Geoinformatics C MSCGEINC201 Ccc-7 4-0-0 10 40 50
Statistics and Geostatistics C MSCGEINC202 CC-8 4-0-0 4 10 40 50
" Introduction to Programming for Geoinformatics and DBMS C MSCGEINC203 CC-9 2-0-0 2 22 10 40 50 350
Digital Image Processing and Spatial Analysis C MSCGEINC204 CC-10 0-0-8 4 30 20 50
Geostatistics and Pilot Project C MSCGEINC205 CC-11 0-0-4 2 30 20 50
Programming for Geoinformatics and DBMS C MSCGEINC206 CC-12 0-0-4 2 30 20 50
M.Sc. in Choose from Pool of Minor Electives MIE See Pool MIE -1 4-0-0 4 10 40 50
MSC MSCGEIN Geoinformatics Research Methodology and Spatial Decision Support System C MSCGEINC301 CC-13 4-0-0 4 10 40 50
Advance RS and GIS C MSCGEINC302 CC-14 4-0-0 4 10 40 50
Web Mapping and Web GIS C MSCGEINC303 CC-15 2-0-2 4 30 20 50
Advance RS & GIS and Theme Specific Case Studies C MSCGEINC304 CC-16 0-0-4 4 30 20 50
Geoinformatics in Disaster Management | Option MSCGEINMJE301 MJE -1 4-0-0 10 40
Geoinformatics in Disaster Management 11 A MSCGEINMJE302 MJE - 2 0-2-4 30 20
1 Geoinformatics in Urban Planning | Option | MIE(ANY " MSCGEINMIE303 | MJE-1 | 4-0-0 28 10 40 350
Geoinformatics in Urban Planning Il B ootr;gn MSCGEINMJE304 MJE - 2 0-2-4 444-8 30 20 50+50=
Geoinformatics for Mining and Subsidence | Option t% be MSCGEINMJE305 MJE -1 4-0-0 10 40 100
Geoinformatics for Mining and Subsidence 11 C selected) MSCGEINMJE306 MJE - 2 0-2-4 30 20
Geoinformatics in Watershed Management | Option MSCGEINMJE307 MJE - 1 4-0-0 10 40
Geoinformatics in Watershed Management 11 D MSCGEINMJE308 MJE - 2 0-2-4 30 20
Choose from Pool of Minor Electives MIE See Pool MIE - 2 4-0-0 4 10 40 50
v Dissertation C MSCGEINC401 CC-17 2-2-12 10 20 60 40 100 200
Seminar and Grand Viva C MSCGEINC402 CC-18 | 2-2-12 10 60 40 100
Total Credit/Marks 90 1200
Minor Elective [Offered by the Department of Geography for all other Departments across faculties]
MSC MSCGEIN M'SC' in . 1 Socio Economic Mapping using Geoinformatics MIE MSCGEINMIE201 MIE-1 4-0-0 4 NA 10 40 50 NA
Geoinformatics |, GIS Project Design and Management MIE MSCGEINMIE301 | MIE-2 | 4-0-0 4 NA 10 40 | 50 NA
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Semester - |
(MSCGEINC101: Core Course-1, Theoretical)

Concept of Earth System Science

<> Full Marks: 50 <> Exam Duration: 2 Hours

< Credit: 4
Course Learning Outcomes:
After the completion of this course, student should be able to:

1. Understand the concept of different types of rocks that provides genesis and their link to
tectonic and geomorphic settings.

2. Learn the sedimentary flux: origin, transport and deposition.

3. Learn geomorphic and sedimentological processes related to fluvial, coastal, aeolian, and
glacial regimes.

4. Learn environmental changes and its impact on surface processes and landforms.
# UNIT-1: ROCK TYPE AND LANDFORMS [20Marks]

1.1 Introduction to Rock forming minerals; Igneous Petrology: Magma, Form of Igneous
bodies, Classification of Igneous Rocks. Sedimentary Petrology: Sediments, sedimentation,
sedimentary environments, textures and structures of sedimentary rocks. Metamorphic
Petrology: Definition of metamorphism, agents of metamorphism, kinds of metamorphism,
Characteristics of different types of metamorphism Classification of metamorphic rocks (based

on the original rock, agent/type of metamorphism).

1.2 Characteristics and impact of Igneous rocks on Landforms with special reference to
Granite and Basalt; Landforms on sedimentary rocks. Landform evolution in folded and faulted

rock structures.

# UNIT-2: EARTH SURFACE PROCESSES [20 Marks]

2.1 Introduction to earth surface processes and historical development in concepts, Source of
energy, Mass conservation and geomorphic transport laws, Process interaction in shaping the
earth surface, Nonlinear and complex behavior of earth systems. Specific Earth Surface
Processes: Weathering and formation of soils, slope and catchment erosion processes, fluvial,
aeolian, glacial, periglacial and coastal processes, and resultant landforms, rates and changes in

surface processes.

2.2 Earth system response to external controls; Quantitative modeling of earth surface
processes; Analyzing evolutionary trajectory of the landscapes; Surface processes and Natural
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Hazards; Nonlinear behavior of earth systems and challenges in natural resource managements,

Prediction of surface processes.

Continuous Assessment [10 Marks]
(The department shall decide the methods of internal assessment)

< Suggested Readings:

1.
2.
3.

10.

11.
12.

13.

14.
15.

16.

17.
18.

19.

20.
21.

22.
23.
24,
25.

26.

Adams, S. and Lambert, D. (2006): An Illustrated Guide to Science-Earth Science, New York.
Allaby, M. (2009): Earth Science: A Scientific History of the Solid Earth, New York.

Anderson, R.S. and Anderson, S.P. (2010): Geomorphology: The Mechanics and Chemistry of
Landscapes, Cambridge University Press, Cambridge.

Banerjee-Guha, S. (2004): Space, Society and Geography, Rawat, New Delhi.

Bloom, A.L. (2002): Geomorphology: A Systematic Analysis of Late Cenozoic Landforms,
Prentice Hall, Upper Saddle River, New Jersey.

Bridge J. and Demicco R. (2008): Earth Surface Processes, Landforms and Sediment Deposits,
New York.

Burbank, D.W. and Anderson, R.S. (2001): Tectonic Geomorphology, Blackwell Publishing,
USA.

Chorley, R., Schumm, S. and Sugden, D.E. (1994): Geomorphology, Methuen, London.
Chorley, R.J. and Kennedy, B.A. (1971): Physical Geography: A Systems Approach, Prentice
Hall, Upper Saddle River, New Jersey.

Fairbridge, R.W. (1968): The Encyclopedia of Geomorphology, Reinhold Book Corporation,
New York.

Gutierrez, M. (2013): Geomorphology, CRC Press, Boca Ranton, Florida.

Hamblin, W.K. and Christiansen, E. (2003): Earth's Dynamic Systems, Prentice Hall, Upper
Saddle River, New Jersey.

Harvey, A. (2012): Introducing Geomorphology: A Guide to Landforms and Processes,
Dunedin Academic Press.

Huggett, R.J. (2011): Fundamentals of Geomorphology, Routledge, New York.

Kale, V.S. and Gupta, A. (2001): Introduction to Geomorphology, Orient Blackswan Ltd.,
Hyderabad.

Kearey, P., Klepeis, K.A. and Vine, F.J. (2009): Global Tectonics, 3rd Edition, Wiley-
Blackwell, UK.

Kusky, T. (2005): Encyclopedia of Earth Science, New York.

Leeder, M. R. and Pérez-Arlucea, M. (2009): Physical Processes in Earth and Environmental
Sciences. John Wiley & Sons.

Lobeck, A.K. (1939): Geomorphology (An Introduction to the Study of Landscapes), McGraw-
Hill Book Company, New York.

Ollier, C.D. (1981): Tectonics and landforms, Longman Scientific & Technical, London.

Rice, R.J. (1988): Fundamentals of Geomorphology, 2nd Edition, Longman Scientific and
Technical, London.

Ruhe, R.V. (1982): Geomorphology, Honghton Mifflin Company, Boston.

Selby, M.J. (1985): An Introduction to Geomorphology, Clarendon, Oxford.

Sparks, B.W. (1972): Geomorphology, Longman, London.

Summerfield, M.A. (1991): Global Geomorphology: An Introduction to the Study of
Landforms, John Wiley and Sons Ltd., New York.
Thornbury, W.D. (1969): Principles of Geomorphology, Wiley Eastern Limited, New Delhi.
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Semester - |
(MSCGEINC102: Core Course-2, Theoretical)

Fundamentals of Mapping and Mapping Science
< Full Marks: 50 <> Exam Duration: 2 Hours

< Credit: 4
Course Learning Outcomes:
After the completion of this course, student should be able to:

1. Understand concept behind conventional and modern map making process.
2. Efficiently present qualitative and quantitative data in the form of maps using digital

cartographic principles.

4 UNIT-1: PRINCIPLES OF CARTOGRAPHY [20Marks]
1.1 Definition, Concept, Types, History of Cartography (Ancient Period to Recent period),
Application. Conventional Cartography and Digital Cartography, Cartographical Data Models,
Cartography Communication Process, Cartographical Cube, Types of Map, Map scale, Map
Numbering System.

1.2 Datum Surface and Coordinate Systems, Transformation. Geodesy: Definition, Shape and
Size of the Earth, Geoid, reference ellipsoid, Everest Spheroid, WGS 84 and Reference
Ellipsoid. Map Projection: Properties (Distance, Direction and Angle), Types and Selection of

appropriate Map Projection.

4 UNIT-2: MAPPING SCIENCE [20 Marks]
2.1 Data for Mapping, Compilation and Generalization; Map Design and Symbolization;

Layout and Map Production and Visualization. Thematic map, Socio-economic map, Weather
map, Geological map, Forest map and Agricultural map.

2.2 Mapping of Qualitative and Quantitative data, Bertins cartographic variables and its
association with data types. Visualization of Geospatial data -2D and 3D visualization.

Mapping algorithms: Contouring algorithms, Surface and Sub surface Interpolation algorithms.

Continuous Assessment [10 Mark]
(The department shall decide the methods of internal assessment)

< Suggested Readings:

1. Kraak, M.J. and Ormeling, F. (2004): Cartography: Visualization of Geospatial Data. 2nd Edition,
Pearson Education.

2. Mailing, D.H. (1973): Coordinate Systems and Map Projections, George Phillip &Sons, London.
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3. Mishra R.P. and Ramesh, A., (1989): Fundamentals of Cartography, Concept, New Delhi.

4. Monmonier, M.S. (1982): Computer Assisted Cartography: Principles and Prospects. Prentice Hall,
New York.

5. Raisz, E.J. (1962): Principles of Cartography, McGraw-Hill.

6. Robinson, A.H., Sale, R.D. and Morrison, J. (1984): Elements of Cartography, Wiley, New York.

7. Talukder, S. (2008): An Introduction to Map Projections, EBH Publishers (India), Guwahati.

8. Unwin, D.J. and Dawson, J.A. (1985): Computer Programming in Geography. Longman, London.

Semester - |
(MSCGEINC103: Core Course-3, Theoretical)

Introduction of Remote Sensing (RS) and Geographic Information
System (GIS)

<> Full Marks: 50 <> Exam Duration: 2 Hours

< Credit: 4
Course Learning Outcomes:
After completion of this course, students will be able to —

1. Recognize and explain at a fundamental principle of remote sensing and Satellite System.

2. Learn basic computational attributes of remote sensing data acquisition, storage, and
processing.

Learn Interpretation and analysis methods of aerial photographs.

Know and use main methods to improve, correct and interpret properly Remote Sensing Images.
Use GIS software to perform different spatial analysis digital analysis of satellite image.
Understand different application of Remote Sensing and Global Navigation Satellite System.

N o gk~ w

Learn digital image enhancement and digital image -classifications (supervised and
unsupervised) techniques.

I UNIT-1: PHYSICAL BASIS OF REMOTE SENSING AND SATELLITE SYSTEMS [20 Marks]

1.1 Physics of Remote Sensing: Electro Magnetic Radiation (EMR), Radiation laws
(wavelength-frequency-energy relationship of EMR); Requirements and Stages of Remote
Sensing; Satellite Platforms and Sensors: Basics, Kepler's laws, Major-Semi major axis and

eccentricity, Velocity, Period, Historical development, Launch Vehicle, Indian scenario.

1.2 Satellite Data Acquisition techniques; Interpretation and analysis of aerial photographs and
satellite images; Satellite Sensors: Concept of IFOV, Resolution, Band Combination, FCC and
SFCC; Satellite Systems: Whiskbroom Systems (LANDSAT Series), Pushbroom Systems
(SPOT, IRS series), Microwave Systems (RADARSAT), Coarse resolution/ Meteorological
Satellite systems (NOAA, INSAT), Very high-resolution satellite systems (Quickbird, Cartosat,
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IKONOS, WorldView series). Referencing scheme of satellite system (path/row calculation).
Spectral signature curve.

F UNIT-2: FUNDAMENTALS OF GEOGRAPHIC INFORMATION SYSTEM AND
GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS) [20 Marks]
2.1 Basic Concepts: Definition of GIS, Components of GIS, Variables: points, lines, polygon,

Functionality of GIS, Advantage and Limitation of GIS; GIS Data: Spatial and Attribute Data,
Information Organization, Data Structures and Data Analysis, Data file and database. Creating
GIS Database: File organization and formats, Geo-database, Rectification, Digitization and

Map Composition.

2.2 GIS Data Input: Nature and Source of data, Methods of spatial data capture (Primary and
Secondary), digitization and scanning method; Techniques and procedure for digitizing, Errors
of Digitization, Attribute data capture; Data Editing: Detecting and correcting errors, Re-
projection, Transformation and Generalization, Edge matching and Rubber sheeting, Topology.
GNSS: Principles of GNSS positioning with special reference to GPS; Sources of error in a
GNSS system; DGPS and its uses.

Continuous Assessment [10 Marks]
(The department shall decide the methods of internal assessment)

< Suggested Readings:

1. Bhatta, B. (2011): Global Navigation Satellite Systems: Insights into GPS, GLONASS, Galileo,
Compass and Others, CRC Press.

2. Bhatta, B. (2011): Remote Sensing and GIS, 2nd ed., Oxford Univ. Press.

3. Campbell, J.B. (1996): Introduction to Remote Sensing, 2nd edition, Taylor and Francis, London.

4. Chaisman, N. (1992): Exploring Geographical Information Systems, John Wiley and Sons Inc., New
York.

5. Curran, P.J. (1988): Principles of Remote Sensing, ELBS Edition, Longman Group Ltd., UK.

6. Heywood, D.I., Cornelius, S. and Carver, S. (2006): An Introduction to Geographical Information
Systems, Prentice Hall, Upper Saddle River, New Jersey.

7. Jensen, J.R. (2006): Remote Sensing of the Environment: An Earth Resource Perspective, Prentice
Hall, Upper Saddle River, New Jersey.

8. Joseph, G. (2003): Fundamental of Remote Sensing, University Press (India) Pvt. Ltd.

9. Joseph, G. and Jegannathan, C. (2018): Fundamentals of Remote Sensing, 3rd ed., Universities Press.

10. Lillesand, T.M. and Kiefer, R. W. (1994): Remote Sensing and Image Interpretation, 3rd edition,
John Wiley and Sons, New York.
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11. Marcolongo, B. and Mantorani, F. (1997): Photogeology: Remote Sensing Application in Earth
Science, Oxford and IBH Pub. Pvt. Ltd., New Delhi.

12. Martin, D. (1991): Geographical Information Systems and their Socioeconomic Applications,
London, Routledge.

13. Sabins, F.F. (1997): Remote Sensing: Principles and Applications, 3rd edition, W.H. Freeman &
Company, New York.

Semester - |

(MSCGEINC104: Core Course-4, Theoretical)

Introduction to Surveying and Photogrammetry

<> Full Marks: 50 <> Exam Duration: 2 Hours

< Credit: 4
Course Learning Outcomes:
After the completion of this course, student should be able to:

1. Understand basic principles of conventional and advanced survey techniques for
precise measurement in field-based studies.

2. Understand the concept of surveying using Total Station and GPS.
3. Acquire capability for quantitative assessment from aerial photographs.
Understand automatic and semi-automatic procedures in photogrammetry.

A& UNIT-1: INTRODUCTION TO SURVEYING [20 Marks]

1.1 Importance of Field Survey, Collection of Ground Truth. Introduction to Conventional field
survey techniques: Plane and Geodetic Surveying (Traversing, Triangulation and Levelling),
Topographic, Cadastral, Engineering and Hydrographic surveys.

1.2 Chain Survey, Levelling (Simple and Reciprocal Methods) using Dumpy Level,
Measurement of Height and Distance (Triangulations Method) by Theodolite, Application of
Clinometers. Tacheometric Survey using Total Station. Land Use and Land Cover Mapping
using GPS and DGPS Survey.

A UNIT-2: PHOTOGRAMMETRY [20 Marks]
2.1 Definition and Concepts, Historical Development and Fundamentals of Aerial

Photography, Vertical and Oblique Aerial photographs, Orthophotographs, Areal Cameras,
Scale, Geometry and Orientation of Aerial Photographs, Distortions, Displacements and their

correction. Concept of interior, relative, absolute orientation; object, image measurement,
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control points, analytical self-calibration, scaling and leveling, analytical procedures; principles

of stereoscopic vision, types of stereoscopes, stereoscopic plotting and mapping instruments.

2.2 Principles of Digital Photogrammetry: Hardware and software requirements, Image
measurement, Orientation procedure, Epipolar geometry, Aerotriangulation, Block adjustment,
Satellite stereo images, Mosaics of DTM and ortho images.

Continuous Assessment [10 Marks]
(The department shall decide the methods of internal assessment)

< Suggested Readings:
1. Basak, N.N. (2008): Surveying and Levelling, Tata McGraw-Hill Publishing Company Limited, New

Delhi. Becker, G.S. (1993): Human Capital: A Theoretical and Empirical Analysis, Chicago: University
of Chicago Press.

2. Elfic, M.H., Fryer, J.G., Brinkner, R.C. and Wolf, P.R. (1994): Elementary Surveying, 8th Edition,
Harper Collins Publishers, London.

3. Greve, C. (1996): Digital Photogrammetry - An Addendum to the Manual of Photogrammetry.
American Society for Photogrammetry and Remote Sensing.

4. Hussain, S.K. and Nagaraj, M.S. (1992): Text Book of Surveying, S. Chand & Co. Ltd., New Delhi.

5. Kanetkar, R.P. and Kulkarni, S.V. (1988): Surveying and Levelling, Part-lI, Vaidyarthi Griha
Prakashani, Pune.

6. Kasser, M. and Egels, Y. (2012): Digital Photogrammetry, Taylor & Francis.

7. Kochher, C.L. (1993): A Text Book of Surveying, S.K. Katariya & Sons, Delhi.

8. Leberl, F. (2008): Radargrammetry for Image Interpreters, 2nd Ed., International Institute for Aerial
Survey and Earth Sciences, Enschede, The Netherland.

9. Li, Z., Chen, J. and Baltsavias, E. (Eds.). (2008): Advances in Photogrammetry, Remote Sensing and
Spatial Information Sciences: 2008 ISPRS congress book, Vol. 7, CRC Press.

10. Lo, C.P. and Yeung, A.K. (2002): Concepts and Techniques of Geographic Information Systems
(pp. 143-191), Prentice Hall, Upper Saddle River, NJ.

11. McGlone, J.C. (2014): Manual of Photogrammetry, Seventh Edition, American Society for
Photogrammetry and Remote Sensing.

12. Mikail, E.M., Bethel, J.S. and McGloneg, J.C. (2011): Introduction to Modern Photogrammetry, John
Wiley & Sons, Ins.

13. Moffitt, F.H.: (1980) Photogrammetry, 3rd Ed., Harper & Row, NY.

14. Morgan, D. and Falkner, E. (2001): Aerial Mapping: Methods and Applications, CRC press.

15. Punmia, B.C. (1985): Surveying, Volume Il, Standard Book House, Delh Hartshorn, T.A. and
Alexander, J.W. (1988): Economic Geography, Prentice Hall India, New Delhi.

16. Shepherd, F.A. (1983): Engineering Surveying, Edward Arnold, London.
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17. Venkatramaiah, C. (1996): A Textbook of Surveying, Universities Press/Orient Longman Ltd.,
Hyderabad.

18. Williams, J.C. (1969): Simple Photogrammetry: plan-making from small-camera photographs taken
in the air, on the ground or underwater, Academic Press, London.

19. Wolf, P.R. and Dewitt, B.A. (2013): Elements of Photogrammetry: with Applications in GIS, 5th
Ed., McGraw-Hill.

20. Zorn H.C. (1980): Introductory Course in Photogrammetry, 6th Ed., ITC, Netherlands

Semester - |
(MSCGEINC105: Core Course-5, Practical)

Practical-1: Map and Image Interpretation

<> Full Marks: 50 <> Exam Duration: 4 Hours

< Credit: 2
Course Learning Outcomes:

1. To equip the students to make an understanding of the earth surface characteristics from
published map.

2. To make a sense of relationship between geological structure and surface relief features.

3. To equip the students for better interpretation of the remote sensing images (both satellite
images and Aerial photographs).

I UNIT-1: INTERPRETATION OF TOPOGRAPHICAL AND GEOLOGICAL MAP [15 MARKS]

1.1 Mapping and Interpretation of Morphometric aspects (Relative Relief, Dissection Index,
Drainage Density and Ruggedness Index), Preparation and Interpretation of Altimetric
frequency and Hypsometric Curve from Survey of India 1:50000 topographical maps of plateau
region. Demarcation of Drainage Basin and its area calculation (by Graphical or Planimeter
Survey Method).

1.2 Stream order (Strahler's and Horton method), Linear, areal and relief aspects of drainage
basins, their bivariate and multivariate analysis. Interpretation of Geomorphic Maps of Flood-
prone and Drought-prone areas. Analysis and Interpretation of Geological Maps, Subsurface

lithological correlation techniques and its interpretation.

A UNIT-2: AERIAL PHOTOGRAPH AND IMAGE INTERPRETATION [15Marks]
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2.1 Scale measurement of aerial photographs, Distance and area measurement of themes,
Aerial-photo interpretation for Terrain Evaluation and thematic mapping, Object height
measurements by Parallax bar, Aerial photo mosaicking, Stereo plotting with photogrammetric
instruments, Aerial triangulation and photo control. Ortho rectification of Air photos

(orthobase), Stereo analysis and Anaglyph generation.

2.2 Calculation of distance and area on plane surface, spherical surface and ellipsoidal surface.
Coordinate transformation. Determination of orbital period of a satellite, its velocity and
distance from the earth's centre. Visual Satellite Image Interpretation, Elements of image
interpretation, development of interpretation keys, Image interpretation for LU/LC and
Vegetation mapping.

Continuous Assessment [10 Marks]

Practical Note Book* and Viva-voce [10 Marks]

(*A Project File, comprising one exercise each is to be submitted)

<> Suggested Readings:
1. Dackombe, R.V. and Gardiner, V. (1983): Geomorphological Field Manual, George Allen and

Unwin, London.

2. Goudie, A. (1990): Geomorphological Techniques, Unwin Hyman, London.

3. Greve, C. (1996): Digital Photogrammetry - An Addendum to the Manual of Photogrammetry.
American Society for Photogrammetry and Remote Sensing.

4. Maltman, A. (1990): Geological Maps: An Introduction, Open University Press, Buckingham.

5. McGlone, J.C. (2014): Manual of Photogrammetry, Seventh Edition, American Society for
Photogrammetry and Remote Sensing.

6. Morgan, D. and Falkner, E. (2001): Aerial Mapping: Methods and Applications, CRC press.

7. Platt, J.I. and Challinor, J. (1956): Simple Geological Structures (A Series of Notes and Map
Exercises), Thomas Murby & Co, London.

8. Tamaskar, B.G. and Deshmukh, V.M. (1974): Geographical Interpretation of Indian Topographical
Maps, Orient Longman Ltd., Bombay.

9. Vaidyanadhan, R. (1968): Index to a set of sixty Topographic Maps: Illustrating Specified
Physiographic Features from India, Council of Scientific and Industrial Research, Ministry of
Education, Government of India.

10. Wolf, P.R. and Dewitt, B.A. (2013): Elements of Photogrammetry: with Applications in GIS, 5th
Ed., McGraw-Hill.

11. Zorn H.C. (1980): Introductory Course in Photogrammetry, 6th Ed., ITC, Netherlands.
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Semester - |
(MSCGEINC106: Core Course - 6, Practical)

Practical-2: Computer Fundamentals and Programming

<> Full Marks: 50 <> Exam Duration: 4 Hours

< Credit: 2
Course Learning Outcomes:

1. Students will be familiar with computer hardware and the new trends in operating system and
softwares.

2. Students will be able to understand enterprise software.

3. Students are exposed to programming languages in terms of working with big data in lesser
time, understanding functionality of Matlab and JavaScript languages and to carry out

mathematical simulation.

A UNIT-1: FUNDAMENTALS OF COMPUTER [15 Marks]

1.1 Introduction to Computers, Development of Computers, Hardware and Software, Data
representation, Conversion of Data. Memory organization, Different Secondary Storage
devices and magnetic media devices. Data representation: Representation of Characters in
Computers, Representation of Integers, Representation of Fractions, Hexadecimal

Representation of Numbers, Decimal to Binary Conversion, Error Detecting Codes.

1.2 Information Technology and Operating System: Information Technology Infrastructure
Hardware, Software and Data related issues, System application software, Enterprise software,

Operating System Concepts, Structures, Files, Directories, Process and Memory management.
J UNIT-2: PROGRAMMING LANGUAGE [15 Marks]

2.1 Introduction to Programming: Basic Concepts, Program constructions - flowcharts,
algorithms, pseudo codes, data structures - stacks, queues, linked list etc., approaches to
programming - top-down, bottom-up approach, divide and conquer, modular programming.
MATLAB: Working with the MATLAB user interface, entering commands and creating
variable, analyzing vectors and matrices, working with data files, writing programming with

logic and flow control, customizing plots, calculating statistics and best-fit line.

2.2 Introduction to JavaScript, Variables. Conditionals and Functions: Booleans, Comparison

Operators, Control Flow, Functions. Scope and Arrays: Scope, Arrays, Code Challenge: JS
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Fundamentals. Loops and Iteration: Loops, Functions, Iterators. Objects, Errors and
Debugging, Handling Events.
Continuous Assessment [10 Marks]

Practical Note Book* and Viva-voce [10 Marks]

(*A Project File, comprising one exercise each is to be submitted

< Suggested Readings:

1. Holland, O. T. and Marchand, P. (2002): Graphics and GUIs with MATLAB, Chapman and
Hall/CRC.

Rajaraman Y. (1999): Fundamentals of Computers, Prentice Hall of India, New Delhi.

Scott, M.L. (2009): Programming Language Pragmatics, Third Edition, Morgan Kaufmann.
Sebesta, R.W. (2008): Concepts of Programming Languages, 8/e, Pearson Education.

Sebesta, R.W. (2012): Concepts of Programming Languages, Tenth Edition, Addison Wesley.

o a0 M w0 DN

Solomon, C. and Breckon, T. (2011): Fundamentals of Digital Image Processing: A practical
approach with examples in Matlab, John Wiley & Sons.
7. Watt, D.A. (2007): Programming Language Design Concepts, Wiley.
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Semester - 11
(MSCGEINC201: Core Course-7, Theoretical)

Digital Image Processing (DIP) for Geoinformatics

<> Full Marks: 50 <> Exam Duration: 2 Hours

<> Credit: 4

Course Learning Outcomes:
1. Ability for enhancing and processing digital images.

2. Ability to understand the suitability of various satellite images.

3. Ability for feature identification and classification from satellite data.

A UNIT-1: INTRODUCTION TO DIP AND IMAGE ENHANCEMENT TECHNIQUES  [20 Marks]

1.1 Introduction: Definition of Digital Image; Source of Data, Data Formats; Hardware and

Software consideration for Digital Image Processing, Satellite Data Encoding and Decoding,
Data Loading; Image Restoration, Image Reduction and Magnification. Pre-Processing of
Digital Image: Sources of Error in Image Data, Atmospheric Correction Methods; Image
Rectification and Registration, Resampling Techniques; Radiometric Corrections. Geometric

Corrections of Digital Image.

1.2 Image Enhancement Techniques: Gray Level Thresholding, Level Slicing, Contrast
Stretching - Linear and Non-Linear, Density Slicing; Image Filtering (Types and Methods);
Multiband Enhancement (Band Ratioing, RGB Transformations, Principal Component
Analysis, Image fusion). Initial Statistics Extraction: Univariate and Multivariate Image

Statistics, Band Correlation.

& UNIT-2: DIGITAL IMAGE CLASSIFICATION [20 Marks]

2.1 Thematic Image Classification: Spectral Pattern Recognition, Spatial Pattern Recognition,
Temporal Pattern Recognition, Parametric and Non-Parametric Classifiers, Hard and Soft

Classification System, Advantage and Disadvantages of Different Classifiers.

2.2 Unsupervised classification: Isodata, K-mean. Supervised classification Technique: training
sites, classification stage; minimum distance to mean classifier, parallelepiped classifier,
maximum likelihood classifier, Mahalanobis Distance. Advanced Classification Techniques:
Hybrid Classification, Sub Pixel Classification, Fuzzy Classification; Accuracy Assessment,

Signature Statistics, Mathematic Algorithm.
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Continuous Assessment [10 Marks]
(The department shall decide the methods of internal assessment)

< Suggested Readings:

1. Bernstein, R. (1978): Digital Image Processing for Remote Sensing. IEEE Press, New York.

2. Campbell, J. B. (2002): Introduction to Remote Sensing. 5th edition, Taylor and Francis,London.

3. Castleman, K.R. (1996): Digital Image Processing. Prentice Hall, New Jersey.

4. Curran, P.J. (1985): Principles of Remote Sensing. Longman, London and New York.

5. Deekshatulu, B.L. and Rajan, Y.S. (ed.) (1984): Remote Sensing. Indian Academy of Science,
Bangalore.

6. Floyd, F. and Sabins, Jr. (1986): Remote Sensing: Principles and Interpretation. W.H. Freeman, New
York.

7. Gibson, P.J. and Power, C.H. (2000): Introductory Remote Sensing: Digital Image Processing

and Applications. Routledge, London.

8. Gonzalez, R.C. and Woods, R.E. (1996): Digital Image Processing. Pearson, India.

9. Hord, R.M. (1982): Digital Image Processing of Remotely Sensed Data. Academic Press, New York.
10. Jain, A.K. (1989): Fundamentals of Digital Image Processing. Prentice Hall, New Jersey.

11. Jensen, J.R. (1986): Introducing Digital Image Processing. Prentice Hall. New Jersey.

12. Jensen, J.R. (2006): Remote Sensing of the Environment: An Earth Resource Perspective.

Pearson Education Pvt. Ltd., Delhi.

13. Lillesand, T.M., and Kiefer, R.W. (2007): Remote Sensing and Image Interpretation. John Wiley
and Sons, New York.

14. Milman, A.S. (1999): Mathematical Principles of Remote Sensing: Making Inferences from Noisy
Data. Ann Arbor Press, Noida.

15. Richards, J.A. (1999): Remote Sensing Digital Image Analysis: An Introduction. Springer- Verlag,
New York.

16. Schowengerdt, R.A. (1997): Remote Sensing: Models and Methods for Image Processing. Academic
Press, New York.

17. Sharma, S. (2013): Fundamentals of Digital Image Processing. S.K. Kataria and Sons.

18. Siegel, B.S. and Gillespie, A.R. (1980): Remote Sensing in Geology. John Wiley and Sons, New
York.
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Semester - 11
(MSCGEINC202: Core Course-8, Theoretical)

Statistics and Geostatistics

<> Full Marks: 50 <> Exam Duration: 2 Hours

<> Credit: 4

Course Learning Outcomes:
1. To equip the students to make use of the statistical procedures in modelling of data in their field
of study.

2. The students will learn the basic approach in conducting a variogram analysis, including the
calculation of experimental variograms and variogram modeling. They will also learn the
mathematical and statistical principles behind Kriging, Co-kriging and stochastic simulations
as well as how to apply these geostatistical methods in spatial interpolation based on a set of
2D sampled data.

A/ UNIT-1: FUNDAMENTAL STATISTICAL CONCEPTS [20 Marks]

1.1 Meaning, Scope and Importance of Statistics. Collection of data: sampling methods,
random and systematic method; Sources of data; Organization of data - array, frequency, class
intervals, histograms, and distribution. Presentation of Data: Tables, Diagrams; Grouped data
and ungrouped data, discrete and continuous series; Scales of measurement (nominal, ordinal,
interval and ratio); Measures of Central Tendency (mean, median, mode, partition values);
Measures of Dispersion (absolute dispersion, relative dispersion, z-scores); Measurement of
Shape (skewness and kurtosis).

1.2 Bivariate correlation and regression; Curvilinear regression: Parabolic, geometric and
exponential; Standard error of estimation; Time series analysis: Least square and moving
average method; Partial and multiple correlations; Multiple regression; Principal component
analysis.

& UNIT-2: GEOSTATISTICS AND STATISTICAL APPLICATIONS IN GIS [20 Marks]

2.1 Classical Statistics: Universe, Population and Sample; Concept of Random variable;
Probability distributions, viz. Normal (Gaussian) and Lognormal distribution. Concepts of
Geostatistics: Support, Autocorrelation, Random Function, Regionalised variable; Exploratory
Data Analysis. Semi-variogram: definition, properties, calculation of experimental
semivariograms in 1-, 2-, and 3- dimensions; Mathematical models of semi-variogram;
Techniques of model fitting, Practical difficulties associated with semi-variography.

2.2 Extension and Estimation Variance: definition, formulation, and methods of calculation,
viz. method of discretization and use of auxiliary functions. Surface Modelling: Spatial

autocorrelation, Role of Interpolation, Methods of Interpolation - Global and Local
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Deterministic Methods, Moving Averages, Inverse Distance Interpolation, Optimal
Interpolation using Geostatistics. Interpolation by Kriging: Ordinary Kriging, Block Kriging,
Non-Linear Kriging, Stratified Kriging, Co-Kriging, Universal Kriging, Probabilistic Kriging.
Factor and cluster analysis.

Continuous Assessment [10 Marks]

(The department shall decide the methods of internal assessment)
< Suggested Readings:

1. Alvi, Z. (1995): Statistical Geography: Methods and Applications. Rawat Pub. New Delhi.

2. Chiles, J.P. (1999): Geo-statistics: Modelling spatial uncertainty. Wiley Interscience Publication.

3. Cressie, N. (1991): Statistics for Spatial Data. John Wiley and Sons.

4. Isaacs, E.H. and Srivastava, R.M. (1989): Applied Geostatistics. Oxford University Press, New York.
5. Kitanidis, P.K. (1997): Introduction to Geostatistics: Applications in Hydrogeology. Cambridge
University Press.

6. Longley, P. and Batty, M. (eds.) (1996): Spatial Analysis: Modelling in a GIS Environment.
Geoinformation International, Cambridge.

7. Mahmood, A. (2002): Statistical Methods in Geographical Studies. Rajesh Publication, New

Delhi.

8. Meyer, P.L. (1965): Introductory Probability and Statistical Applications. Addison Wesley.

9. Pal, S.K. (1999): Statistics for Geoscientists. Concept Publishing Company, New Delhi.

10. Sharma, D.D. (2010): Geostatistics with applications in Earth Sciences. Springer.

11. Silk, J. (1979): Statistical techniques in Geography. George Allen and Unwin, London.

12. Spiegel, M.R. (1981): Theory and Problems of Statistics. Schaum's Outline Series.

13.Volk, W. (1980): Applied Statistics for Engineers. Krieger Publishing Company, Huntington, New
York.

14.Yang, X.S. (2009): Introductory Mathematics for Earth Scientists.Dunedin Academic Press.

15. Wackernagel, H. (2003): Multivariate Geostatistics. 3rd edition, Springer-Verlag, Berlin.

16. Walford, N. (1995): Geographical Data Analysis. John Wiley and Sons, New York.

17. Walford, N. (2011): Practical Statistics for Geographers and Earth Scientists. John Wiley and Sons,
New Jersey, USA.

18. Williams, R.B.G. (1984): Introduction to Statistics for Geographers and Earth Scientists.
Macmillan, London.

19. Wrigley, N. (1985) Categorical Data Analysis for Geographers and Environmental

Scientists.Longman, Harlow.
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