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Syllabus for Post Graduate Course on Geospatial Science 
Summary of the Course and Credits 

Division of Course and Credits 
                          
Semester Core Course Major Elective 

Course 
Minor 
Elective 
Course 

Project 
/Dissertation 

Community 
Outreach 
Program  

Total  

                  Report Viva     

  Theory Practical 
Field 
Work Seminar 

Grand 
Viva Theory Practical           

Semester - I 16 8 0 0 0 0 0 0 0 0 0 24 
Semester - II 16 6 1 1 0 0 0 0 0 0 0 24 
Semester - III 8 4 0 1 0 4 4 2 0 0 

 
23 

Semester - IV 0 0 0 4 4 0 0 0 10 6 1 25 
Total  40 18 1 6 4 4 4 2 10 6 1 96 
    

Core Course: 
Have to take by the students as offered by the Department of Geospatial Science. It may have Theory, Practical, Seminar, Field Work 
and Grand Viva  

    

Field Work: 
Students would have to take "Field Work" for real life experience to identify different geospatial features. Field  Experiences are to be 
presented by the students using audio visual methods. 

  Examiner: All Internal Examiners and External Examiners 
    

Seminar: 

To enhance the presentation and communication skills of a student, each of the students has to present one seminar lecture over the 
topic(s) as decided by the Geospatial Science Department using audio visual aids. It will be a 20 minutes presentation, followed by 5 
minutes interaction session 

  Examiner: All Teachers of the Geospatial Science Department 
    

Grand Viva: A comprehensive oral examination at the end of the Course to jude the expertise/knowledge acquire by a student. 
  Examiner: All Internal Examiners and One External Examiners for each board of Examination 
    

Project 
/Dissertation: 

Project work/Dissertation is of Six Months duration i.e. entire IV Semester. The Project work may be assigned at different 
Institutions/laboratories of repute of the country including the University of Burdwan. At the Semester - IV Examination, a student has 
to submit a final dissertation based on the Project work performed along with a presentation and viva-voce examination on the 
Project work. Out of 125 marks, 75 is allotted for the Report and rest 50 marks on the seminar presentation, Viva-Voce on project 
report 

  Examiner: All Teachers of the Geospatial Science Department and One/Two External Examiners for each board of Examinations 
 



Syllabus for Post Graduate Course on Geospatial Science 
Summary of the Course and Credits 

Division of Course and Credits 
 

SEMESTER - I 
Course Code Course Title T P Credit Marks Examination 

Time (Hrs.) 

GST 101 Principles of Earth System and Geospatial 
Science 

√ × 4 50 2 

GST 102 Cartography and Surveying Technology √ × 4 50 2 
GST 103 Geodesy and GPS   √ × 4 50 2 
GST 104 Fundamentals of Remote Sensing and GIS × × 4 50 2 
GSP 105 Computer Programming, Remote Sensing 

and GIS Practical  
× √ 4 50 4 

GSP 106 Surveying and Thematic Mapping × √ 4 50 4 
    Total     24 300   

  
SEMESTER - II 

Course Code Course Title T P Credit Marks   
GST 201 Principles of Photogrammetry √ × 4 50 2 
GST 202 Digital Image Processing (DIP) √ × 4 50 2 
GST 203 Microwave, Thermal and Hyper Spectral 

Remote Sensing and Applications 
√ × 4 50 2 

GST 204 Geographical Information System (GIS) √ × 4 50 2 
GSP 205 Digital Image Processing × √ 4 50 4 
GSP 206 Statistical Methods  × √ 4 50 4 
GSP 207 Field Work and Seminar × √ 2 25   
    Total     26 325   

  
SEMESTER - III 

Course Code Course Title T P Credit Marks   
GST 301 Spatial Data Analysis and Modelling √ × 4 50 2 
GST 302 Digital Photogrammetry, LIDAR, SONAR √ × 4 50 2 
GST 303 Database Management System √ × 4 50 2 
GST 304 Major Elective √ × 4 50 2 
GSMT 304A Earth System Science √ ×       
GSMT 304B Forestry and Ecology √ ×       
GSMT 304C Urban Development and Planning √ ×       
GSMT 304D Environment and Public Health √ ×       

  



GSMP 305 Major Elective × √ 4 50 3 
GSMP 305A Earth System Science × √       
GSMP 305B Forestry and Ecology × √       
GSMP 305C Urban Development and Planning × √       
GSMP 305D Environment and Public Health × √       
GSMIE 306 Minor Elective: Geospatial Science and 

Applications 
√ × 2 25 2 

GSSOP 307 Community Outreach Programme × √ 2 25 2 
    Total     24 300   

  
SEMESTER - IV 

Course Code Course Title T P Credit Marks   
GSGV 401 Grand Viva √ × 4 50 3 
GSSM 402 Seminar √ × 2 25 3 
GSDS 403 Dissertation √ × 10 125 3 
GSVI 404 Viva- Voce on Project √ × 6 75 3 
    Total     22 275   
    Grand Total     96 1200   

 

  



SEMESTER I 
GST 101: Core Course, Theoretical 

PRINCIPLES OF EARTH SYSTEM AND GEO-SPECIAL SCIENCE 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 PRINCIPLES OF EARTH SYSTEM: 

Introduction, types, components and optical aspects of aerial cameras, Lens formula, 
Understanding Earth, its Bio-physical components, Energy systems, Geo-Bio-chemical systems, Earth process; 
energy types; transform and interactions; the atmosphere and hydrosphere. 

 EARTH SIZE, MEASUREMENTS AND CHARACTERISTIC: 
Earth size, shape, rotational and orbital characteristic, gravity and magnetic fields, space and time concepts, 
measurement of physical properties, energy interactions and measurements, bio-physical-chemical 
measurements. 

 COORDINATE SYSTEMS, DATUMS AND GEODETIC SYSTEMS  
Concept of Geo-informatics and Geospatial Science.  Concepts of measurements by triangles traversing; planer 
polar, and spherical coordinate systems; concept of Datum and its parameters; Horizontal and vertical Datums, 
Geodetic reference system. 

 GEOSPATIAL DATA, MEASUREMENTS AND ANALYSIS 
Geospatial data: data types and models; database concepts relational and object oriented data base; data 
coding and storing; data analysis and geo-statistical concepts. 

 SPATIAL INFORMATION AND MAPPING TECHNOLOGY 
Spatial information technology; historical overview of survey methods, Introduction to Satellite Navigation 
systems and its application in surveying; digital analysis and mapping techniques; Internet and web in geospatial 
delivery. 

 PHOTOGRAMMETRY , REMOTE SENSING AND GIS 
Definition and goal, History and evolution of Photogrammetry and Remote Sensing techniques, application and 
product. Fundamentals of Geographic Information Systems (GIS), Data Input, Processing and Presentation. 

 GIS DATA ANALYTICAL METHODS 
Data base Management System (DBMS). Data organization, spatial information technology and modeling, 
integration of Spatial & Non spatial data. Limitations of GIS.  

 OVERVIEW OF GEOSPATIAL SCIENCE AND GEOINFORMATICS APPLICATIONS 
Geospatial technology for Environmental survey and analysis; cartography and mapping Services; management 
system; ocean and atmospheric studies; Socio-economic and development studies; E-governance; Business and 
infrastructural management; facilities planning and management; emergency and disaster management.  
Examination and Question Pattern  
Continue Assessment – 10 Marks (5+5) 
End Semester Examination – 40 marks (Four questions to be answered) 

  



SEMESTER I 
GST 102: Core Course, Theoretical 

CARTOGRAPHY & SURVEYING TECHNOLOGY 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 INTRODUCTION TO CARTOGRAPHY AND SURVEYING TECHNOLOGY 

Scope and content of cartography, concepts of cartography and surveying. Trends in Cartography 
 PRINCIPLES AND METHODS OF CARTOGRAPHY 

Characteristics and classification of maps, methods of mapping, principles of map design, symbols, colors and 
layout, map numbering system. Thematic mapping: Concept, Classification 

 MAP PROJECTIONS 
Development of projection surfaces, Characteristics of map projections.  
Gnomonic, Stereographic and Orthographic Projection, Mercator, and UTM Projection 

 PROBLEMS RELATED TO MAP PROJECTIONS 
Conversion of Latitude and Longitude to Meters; Numerical problems of projections: Co-ordinate, Distance, 
Bearing, Azimuth and Scale Variation on Conical, Cylindrical and others projections 

 PRINCIPLES AND METHODS OF SURVEYS 
Principles, methods and types of surveys, Accuracy assessment 

 DIFFERENT CONVENTIONAL SURVEY TECHNIQUES AND ITS APPLICATION 
Survey by conventional methods, methodology, survey and depiction of details planimetry and height control by 
triangulation, traverse and tachometric Survey 

 ADVANCE SURVEY TECHNIQUES AND ITS APPLICATION 
 Utility and mechanism of Electronics Distance Measurer (EDM).Surveying methods and mathematical 

implication of Total station, (Triangulation and Traversing method) surveying 
 MODERN TRENDS IN SURVEYING AND MAPPING: GLOBAL POSITIONING SYSTEM (GPS) 
 GPS Survey and Location Mapping; Global Positioning System (GPS) for ground control and extension, 

Application of DGPS survey 
 
Examination and Question Pattern  
Continue Assessment – 10 Marks (5+5) 
End Semester Examination – 40 marks (Four questions to be answered) 

  



SEMESTER I 
GST 103: Core Course, Theoretical 

GEODESY AND GPS 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 INTRODUCTION TO GEODESY 

History, principles of geodesy, geometric geodesy, physical geodesy, geodetic system and geodetic datum. 
 ELLIPSOID OF REVOLUTION 

The ellipse, basic and mathematical properties of ellipse, flattening, eccentricity, use of ellipsoid as regional 
datum 

 COMPUTATION OF THE ELLIPSOID 
Need for mathematical surface, Reduction of baseline to mathematical surface, Reduction of baseline to 
reference ellipsoid, Effect or height of a point observed on the azimuth of a line, Convergence of meridians, 
Forward and backward Azimuths, Plane curves and geodesic line, Calculation of coordinates 

 GRAVIMETRY 
Gravity field of the Earth, expressions for gravity and potential, geoid undulations and deflections of vertical 
measurement of gravity on earth, reduction of gravity values 

 SATELLITE GEODESY AND PROJECTION 
Satellite orbit, Celestial coordinate system, Geodetic position from known orbit, Coordinate transformation in 
equatorial plane, Range observation from three satellite positions, WGS 84 and GPS, Conversion of Projection 
system 

 GLOBAL NETWORK SATELLITE SYSTEM (GNSS) 
Navigation system, brief history and background of GPS, different segment of GPS, GPS receivers, the 
performance of GPS, satellite geometry and GPS positioning 

 GPS SIGNAL AND CODE 
GPS signal characteristics, signal structure, signal coverage, signal propagation, GPS code structure and types.  
Factors influencing GPS accuracy, errors and accuracy's in the GPS system, DGPS 

 GPS MATHEMATICAL MODEL AND GPS APPLICATION 
GPS mathematical model, Pseudo range mathematical model, preparation for data processing, baseline data 
computation coordinate change and satellite positions, fundamentals of GPS application for various fields, 
possible applications for future developments 
 
Examination and Question Pattern  
Continue Assessment – 10 Marks (5+5) 
End Semester Examination – 40 marks (Four questions to be answered) 

  



SEMESTER I 
GST 104: Core Course, Theoretical 

FUNDAMENTALS OF REMOTE SENSING & GIS 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 PHYSICS OF REMOTE SENSING AND ENERGY INTERACTIONS 

Electromagnetic spectrum, energy source and its characteristics, nature of EMR, laws governing energy 
interactions, blackbody radiation principles, radiation quantities and terminology; atmospheric windows 

 COMPONENTS OF REMOTE SENSING 
Platforms types and characteristics, Satellite orbits, motion Laws and launching system, scanning system, sensor 
parameters, concept of resolution and FCC, digital data format, optical, Vader, Sonar, LIDAR and interferometry 
concepts in data collection 

 ATMOSPHERIC INTERACTIONS WITH ELECTRO MEGNATIC RADIATION (EMR) 
Atmospheric properties and scattering, particulate scattering & absorption, Rayleigh’s and Mie’s theories 

 EMR INTERACTION WITH EARTH SURFACE MATERIALS 
Concepts of spectral signature; spectral reflectance & emittance ; EMR Interaction with water, vegetation, soil, 
minerals/rock and man-made structures 

 OVERVIEW ON IMAGE ANALYSIS 
Aerial photos and image interpretation strategy, basic elements of image and photo interpretation, 
differentiate between map, photography and satellite data 

 FUNDAMENTALS OF GIS 
Brief history of GIS; definitions of GIS and related terminology, components of a GIS; input data for GIS, 
display, data structure- spatial, non-spatial and metadata 
 
Examination and Question Pattern  
Continue Assessment – 10 Marks (5+5) 
End Semester Examination – 40 marks (Four questions to be answered)  



SEMESTER I 
GSP 105: Core Course, Theoretical 

COMPUTER PROGRAMMING & PROCUREMENT OF SATELLITE DATA 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 
 PROGRAMMING IN COMPUTERS/ INTRODUCTION TO DIFFERENT LANGUAGES  

Program writing and use of high level computer language and programming (c++, java, python and Java scripts) ; 
language for Data handling and processing of Remote Sensing data 

 INTERPRETATION OF LAND USE DETAIL FROM CONVENTIONAL MAPS 
Conventional symbols, topographical map interpretation, reference system of topographical maps, map scale 
and border information 

 AIR PHOTO INTERPRETATION 
Orientation of aerial photograph, stereo test and determination of photo scale, feature extraction from stereo 
pairs, locating nadir point, principal point and conjugate principal point on stereo pairs and determination of 
height from aerial photograph 

 PROCUREMENT OF SATELLITE DATA AND DATA INTERPRITATION  
Procurement of satellite data, loading image data and display, study of satellite image annotation (information) 
LANDSAT, SPOT and IRS and Referencing Scheme (Analog and Digital).  The role of proprietary and open source 
software systems; desktop systems to mobile systems 

 INTERPRETATION OF LAND USE DETAIL FROM SATELLITE IMAGERY 
Preparation of image standard false color composition (FCC), ground truth verification, visual interpretation 
using image interpretation keys and delineation of land use land cover of a satellite image and separation of 
physical and cultural features 

 GEOREFERENCING 
 Editing of spatial features and topology creation, addition of tabular data to feature class & their editing, linking 

spatial and non-spatial data, creation, validation and modification of topology  
 PREPARATION OF THEMATIC LAYER USING GIS SOFTWARE 

Layer creation, tabular data design and joining, functions, pitfall and reprocessing, thematic mapping 
 GIS ANALYSIS 

Buffer creation and analysis, overlay and dissolve analysis, labeling, symbolization, creation of cartograms and 
graph, output map generation  
 
Evaluation of Practical Note Book and Viva-Voce 
Examination and Question Pattern 
End Semester Examination – 40 marks (30+10). Three questions to be set – All to be answered 
Practical Note Book and Viva-Voce – 10 marks 
Continue Assessment – 10 Marks (5+5) 

  



SEMESTER I 
GSP 106: Core Course, Theoretical 
SURVEYING & THEMATIC MAPING 

Credit: 4 
Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 
 CONVENTIONAL SURVEY  

Demonstration of conventional survey Instruments for field work, generation of survey plots 
 SURVEYING BY OTHER METHODS 

Abney Level survey; use of Sextant, Clinometers and Burton compass 
 MEASUREMENT IF HEIGHT 

Height control by Theodolite leveling, Chain and Plane Tabling methods, Contour survey 
 TOTAL STATION SURVEY 

Total Station Survey in field, downloading, processing and generation of survey plots using software 
 GPS SURVEY 

Handheld GPS, feature collection, transfer of way points in computer, area calculation, processing of GPS survey 
data and generation of survey plots using software 

 DGPS SURVEY 
DGPS instrument and its accessories, surveying and data capture by using DGPS, data downloading and 
processing using software 
 
Evaluation of Practical Note Book and Viva-Voce 
Examination and Question Pattern 
End Semester Examination – 40 marks (30+10). Three questions to be set – All to be answered 
Practical Note Book and Viva-Voce – 10 marks 
Continue Assessment – 10 Marks (5+5)  



SEMESTER II 
GST 201 : Core Course, Theoretical 

PRINCIPLES OF PHOTOGRAMMETRY 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 GEOMETRY AND FLIGHT PLANNING OF AERIAL PHOTOGRAPHS 

Principle and disciplines of photogrammetry, Geometry and scale of aerial photograph, Planning and 
execution of photographic flights and Flight planning. 

 AERIAL CAMERAS 
Introduction, types, components and optical aspects of aerial cameras, Lens formula, camera mounts, 
controls and calibration, Aerial film, Automatic data recording. 

 STEREO PHOTOGRAMMETRY AND PARALLAX 
Introduction and principles of Stereo Photogrammetry, Ortho rectification, parallax equations and 
measurement of parallax differences, parallax corrections, Error evaluation. 

 AERIAL TRIANGULATION 
Principle and purpose of aerial triangulation, Classification of aerial triangulation based on methods, 
Preparation of aerial triangulation, Independent Model Triangulation (IMT), Blocks of photos, Bundles 
adjustment. 

 APPLICATION OF GPS IN PHOTOGRAMMETRY 
Integrated GPS flight management system, the navigation, determination prospective centers for aerial 
triangulation, Airplane altitude measurement, aerial triangulation using GPS data. 

 NON-TOPOGRAPHIC PHOTOGRAMMETRY 
Definition, potential of close range photogrammetry, instrumentation for data acquisition and data 
analysis, under water and X-ray photogrammetry.  
 
Continuous Assessment 

  



 
GST 202: Core Course, Theoretical 

DIGITAL IMAGE PROCESSING (DIP) 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 

 
 INFORMATION SYSTEMS 

Satellite data encoding and decoding, modulation, acquisition, storage and retrieval, generation of 
digital data formats. 

 PRE-PROCESSING OF DIGITAL IMAGE 
Cosmetic Operations, noise removal, Atmospheric correction methods, illuminations and view angle 
effects, sensor calibration and terrain effects. 

 RADIOMETRIC CORRECTIONS OF DIGITAL IMAGE 
Missing scan line, Destripping, line dropout, Gain bios error, Methods of radiometric corrections- 
nearest neighbor, bilinear, cubic. 

 IMAGE ENHANCEMENT TECHNIQUES 
Different types of Enhancement techniques- linear, non linear, contrast, density slicing, Band ratio, 
RGB transformations, image filtering types and methods. 

 GEOMETRIC CORRECTIONS OF DIGITAL IMAGE 
Importance and need of Geometric Corrections, Polynomial math models, Resampling methods- cubic 
convolution, Bilinear and nearest neighbour. 

 IMAGE CLASSIFICATION 
Unsupervised, supervised classification, Training sites selection, Statistical parameters, Accuracy 
assessment, Signature statistics, mathematic algorithm. 

 DIP & GIS INTEGRATION 
Image classification and GIS integration and linkage, various band data for landuse, landcover 
classification system with case studies. 
 
Continuous Assessment.  



GST 203: Core Course, Theoretical 
MICROWAVE, THERMAL AND HYPER SPECTRAL REMOTE SENSING AND APPLICATIONS 

Credit: 4 
 

Full Marks 50; (University Examination: 40 + Internal Assessment: 10) 
Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 BASIC CONCEPTS 

Microwave, Thermal and Hyperspectral Remote sensing- Definitions, comparison and review of 
previously acquired knowledge. 

 RADAR 
Working principle of Radar, measurement and discrimination, System parameters- Wave length, 
Polarization, Resolution, Look Angle, Target parameters- back scattering, Point target, Volume 
scattering, Penetration, Reflection, Physics of RADAR remote sensing, factors affecting microwave 
measurement. 

 REAL AND SYNTHETIC APERTURE RADARS (SAR) 
Principles, platforms and sensors, airborne data products and selection procedures, Different passive 
microwave radiometers. 

 RADAR INTERFEROMETRY 
Radiometers and radar-grametry – fundamentals and data processing techniques. 

 THERMAL REMOTE SENSING 
Thermal imaging techniques, thermal properties of terrain, thermal inertia of earth surface features, 
IR- radiometers, Airborne and Satellite TTR scanner systems, thermal scanners, radiometric 
calibrations, interpretation of thermal images. 

 HYPERSPECTRAL REMOTE SENSING TECHNIQUES AND ANALYSIS 
Multispectral and hyperspectral remote sensing, comparison of multispectral and hyperspectral image 
data, Hyperspectral sensors, Design trade-offs, hyperspectral satellite systems, Hyperspectral Data 
Analysis techniques, spectral reflectance, libraries, absorption process, Theoretical basis and relevance. 

 APPLICATIONS OF MICROWAVE, THERMAL AND HYPERSPECTRAL REMOTE SENSING 
Agriculture, forestry, hydrology, ice studies, land use mapping, ocean and glacier related studies, case 
studies. 
 
Continuous Assessment.  



GST 204: Core Course, Theoretical 
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) 

Credit: 4 
 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 

 
 GIS DATA ACQUISITION 

Existing GIS data, metadata, conversion of existing data, creating new data 
 SPATIAL DATA EDITING 

Location errors, spatial data accuracy standards, topological errors, topological editing, non topological 
editing, other editing operations 

 ATTRIBUTE DATA MANAGEMENT AND EXPLORATION OF DATA 
Attribute data in GIS, relational model, attribute data entry, manipulation of fields and attribute data, 
map-based data manipulation, attribute data query, spatial data query and raster data query 

 VECTOR AND RASTER DATA ANALYSIS 
Buffering, overlay, distance measurement, pattern analysis and features manipulation. Local 
operations, neighbourhood operations, zonal operations, physical distance measure operations, 
comparison of vector and raster based data analysis 

 SPATIAL ANALYSIS 
Terrain mapping and analysis, viewshed and watershed analysis, path analysis and network application 

 SPATIAL INTERPOLATION 
Elements of spatial interpolation, global methods, local methods, krigging, comparison of spatial 
interpolation methods 

 GIS MODELS AND MODELLING 
Basic elements of modeling, binary models, index models, regression models and process models 

 MODERN TRENDS IN GIS 
3D GIS, integration of 3D and web GIS, 4D GIS and real time GIS, mobile GIS. 
 

 Continuous Assessment  



GSP 205: Core Course, Practical 
DIGITAL IMAGE PROCESSING (DIP) 

Credit: 4 
 
Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 
 IMAGE VISUALIZATION 

Import and export of digital data to working environment, preparation of FCC, generation of spectral 
signature library and analysis of spectral reflectance curves 

 IMAGE ENHANCEMENT 
Techniques, resolution merge, contrast, enhancement, band rationing (NDVI, TVI) density slicing, 
spatial filtering, DOS correction 

 GEOREFERENCING 
Satellite and other raster data- using available coordinates, map to image, image to image, 
reprojection, creating subset/clip and mosaic of digital data 

 IMAGE CLASSIFICATION 
Supervised, unsupervised and hybrid; Accuracy assessment, creation of look-up table, classification 
report generation, class editing and merge classes, mask creation, signature separatibility, change 
detection study 

 INTERPRETATION OF MICROWAVE AND THERMAL IMAGE 
Collection of radiant temperatures and plotting of diurnal values 

 PREPARATION OF THEMATIC MAPS 
Selection of features and calculation of area/perimeter, legend creation and editing, creation of layout 
 
Evaluation of Practical Note Book and Viva-Voce 
Examination and Question Pattern 
End Semester Examination – 40 marks (30+10). Three questions to be set – All to be answered 
Practical Note Book and Viva-Voce – 10 marks 
Continue Assessment – 10 Marks (5+5)  



GSP 206: Core Course, Practical 
STATISTICAL METHODS 

Credit: 4 
 
Full Marks 50. Minimum number of lectures to be delivered for this paper is 60.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 
 COLLECTION OF DATA 

Primary and Secondary data, collection of data and frequency distribution. Relative and percent 
relative frequencies, discrete and cumulative frequency distribution frequency diagrams. Graphical 
representation of data. 

 DESCRIPTIVE STATISTICS 
Measures of central tendency, measure of dispersion, skewness and kurtosis. 

 PROBABILITY 
Probability scales, types and rules of probability, theoretical probability distribution: binomial, poisson 
and normal. 

 SAMPLING 
Introduction, distributions used in Sampling Theory, Confidence Interval for the Mean, Sampling, its 
uses, some sampling distributions, Analysis of variance. 

 HYPOTHESIS TESTING 
Chi-square and Z-test, Analysis of variance. 

 CORRELATION 
Multiple and partial correlations, Linear regression, Multiple regression, regression modelling. Analysis 
of Time series. 

 DATA ANALYSIS 
Principal Component Analysis (PCA), Factor analysis, Cluster analysis. 
 
Evaluation of Practical Note Book and Viva-Voce 
Examination and Question Pattern 
End Semester Examination – 40 marks (30+10). Three questions to be set – All to be answered 
Practical Note Book and Viva-Voce – 10 marks 
Continue Assessment – 10 Marks (5+5)  



GSP 207: Core Course, Practical 
FIELD WORK AND SEMINAR 

Credit: 2 
FULL MARKS:25 

 
FIELD WORK  

 
Full Marks 15 
Field Report: 10 
Presentation and Viva-voce: 5 
Students shall be taken to the "Field Work" for real life experience to identify different geospatial features.  
Duration of Field Work: Not More than 7 Working Days. 
Area of Field Work: As decided by the Department of Geospatial Science with prior approval of the appropriate authority 
of the University of Burdwan. 
Students shall be accompanied with teacher(s) of the Geospatial Department as per the rules and regulations of the 
University of Burdwan. 
Field Report: It should be certified by the HoD and concerned teacher(s) and should be less than 50 pages including maps 
and diagrams. 
Pattern of Evaluation of the Field Report: Field Experiences are to be presented by the students using audio visual 
methods and all the Internal Examiners and External Examiners jointly evaluate the Presentation and the Field Report.  
Evaluation of Practical Note Book and Viva-Voce 

 
 

SEMINAR 
 
Full Marks 10 
Presentation and Interaction: 10 (5+5) 
Each of the students has to present one seminar lecture over the topic(s) as decided by the Geospatial Science Department 
using audio visual aids. It will be a 20 minutes presentation followed by 5 minutes interaction session. 
Pattern of Evaluation of the Seminar: 
All teachers of the Geospatial Science Department. 
  



SEMESTER III 
GST 301: Core Course, Theoretical 

SPATIAL DATA ANALYSIS & MODELING 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 GIS ANALYSIS: PROXMITY AND EXTRACTION  

Proximity analysis, buffer, near and Thiessen polygon , GIS layer extraction, comparison of vector- and raster-
based data analysis 

 VECTOR OVERLAY PROCESSING 
Boolean algebra, introduction to overlay in GIS, topological and graphical overlay, dissolve analysis 

 SPATIAL DECISION SUPPORT SYSTEM (SDSS) 
Basic Elements of SDSS, decision support, spatial modeling in GIS environment: modeling, binary models, index 
models, regression, models, process models 

 SPATIAL MULTI-CRITERIA DECISION ANALYSIS 
Introduction to Boolean and Fuzzy logic, analytic hierarchy process, compromise programming, cellular 
automata modeling 

 TERRAIN MAPPING AND VIEWSHEDS ANALYSIS 
Data for terrain mapping and analysis, terrain mapping, slope and aspect, surface, curvature, raster versus TIN, 
DEM, DTM, view shed analysis, parameters of view shed analysis, and application of view shed analysis, raster 
interpolation 

 HYDROLOGICAL ANALYSIS 
Surface water analysis: watershed analysis, factors influencing watershed analysis, basin demarcation, flow 
analysis and stream ordering, ground water analysis: darcy law, hydraulic conductivity and porosity and 
permeability 

 GEOCODING AND DYNAMIC SEGMENTATION 
Geocoding, Application of Geocoding, Dynamic Segmentation, Application of Dynamic Segmentation 

 PATH ANALYSIS AND APPLICATIONS OF NETWORK 
Path Analysis, Application of path Analysis, Network, Putting Together a Network, Network Application 
 
Continuous Assessment 

  



SEMESTER III 
GST 302: Core Course, Theoretical 

DIGITAL PHOTOGRAMMETRY, LIDAR & SONAR SYSTEM 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 
 IMAGE ACQUISITION  

Evolution of digital photogrammetry - analog, analytical, digital-advantages- auto - imation - accuracy - 
representation of digital images geometry of aerial and spatial pictures, digital image acquisition with airborne 
ccd cameras. storage and data compression of digital images 

 DIGITAL CAMERAS, ITS COMPONENTS AND SCANNERS 
Digital Cameras – systems  of CCD Camera - Time delay integration, Spectral Sensitivity of CCD sensor, Scanners 
for digitization of aerial pictures, Scanner resolutions and calibration, line scanners. Geometric problems and 
precision in digital imagery, Image improvements 

 IMAGE TRANSFORMATIONS & MEASUREMENTS 
The technology and Equipment, Data input, Stereoscopic Visualization- Merits, demerits, Image measurement- 
Spatial, spectral and temporal methods, Image transformation, Concepts of Interior, Relative and Absolute 
orientation 

 LIDAR SYSTEM DESIGN AND CALIBRATION OF LIDAR DATA  
Introduction to lasers and LIDAR – definition - history of LIDAR Development - LIDAR System Components - Laser 
scanning, orbits, platform, sensors, Lidar data preprocessing and quality control procedures. - data errors and 
rectifications, error budget.- processes calibration of lidar data - artifacts and anomalies 

 DIGITAL SURFACE MODELS 
Manual editing and product generation, data format, surface editing -– lidargrammetry - digital terrain models 
representation, DEM, DSM 

 LIDAR APPLICATIONS 
LIDAR – working principle, scope and applications Characteristics of Lidar Data -interaction of laser energy with 
earth surface features - Bathymetric Mapping Topographic Mapping, , flood inundation analysis, line-of-sight 
analysis – Forestry, vegetation metric calculations -specific application software - corridor mapping system,  Link 
between GIS and Digital Photogrammetry 

 SONAR SYSTEM DESIGN AND CALIBRATION OF SONAR DATA  
 

 SONAR APPLICATIONS 
 

Continuous Assessment  



SEMESTER III 
GST 303: Core Course, Theoretical 

DATABASE MANAGEMENT SYSTEM (DBMS) 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 

 INTRODUCTORY CONCEPTS OF DBMS 
Introduction and applications of DBMS, Purpose of data base, Data, Independence, Database System 
architecture- levels, Mappings, Database, users and DBA 

 ENTITY-RELATIONSHIP MODEL 
Basic concepts, Design process, constraints, Keys, Design issues, E-R diagrams, weak entity sets, extended E-R 
features – generalization, specialization, aggregation, reduction to E-R database schema 

 RELATIONAL MODEL  
Structure of relational databases, Domains, Relations, Relational algebra – fundamental operators and syntax, 
relational algebra queries, tuple relational calculus 

 SQL CONCEPTS 
Basics of SQL, DDL,DML,DCL, structure – creation, alteration, defining constraints – Primary key, foreign key, 
unique, not null, check, IN operator, Functions - aggregate functions, Built-in functions – numeric, date, string 
functions, set operations, sub-queries, correlated sub-queries, Use of group by, having, order by, join and its 
types, Exist, Any, All , view and its types. transaction control commands – Commit, Rollback, Savepoint 

 RELATIONAL DATABASE DESIGN 
Functional Dependency – definition, trivial and non-trivial FD, closure of FD set, closure of attributes, irreducible 
set of FD, Normalization – 1Nf, 2NF, 3NF, Decomposition using FD- dependency preservation, BCNF, Multivalued 
dependency, 4NF, Join dependency and 5NF 

 TRANSACTION MANAGEMENT 
Transaction concepts, properties of transactions, serializability of transactions, testing for serializability, System 
recovery, Two- Phase Commit protocol, Recovery and Atomicity, Log-based recovery, concurrent executions of 
transactions and related problems, Locking mechanism, solution to concurrency related problems, deadlock, , 
two-phase locking protocol, Isolation, Intent locking 
 
Continuous Assessment  



SEMESTER III 
GSMT 304B: Major elective Course, Theoretical 

FORESTRY AND ECOLOGY 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 

 Fundamental of forest resource:  Types and distribution of forests in India. Introduction and concept 
of forestry. 

 Forest Mapping:  Spectral properties of vegetation indices. Forest mapping using Aerial photographs 
and high resolution data-forest density, change detection, mapping of stressed  vegetation, association 
between rock and forest types. 

 Forest inventory:  Principles and planning of forest inventory, forest  sampling techniques, growing 
stock estimation, Biomass estimation using microwave assessment. 

 Forest management and wildlife ecology:  Deforestation/ afforestation/ encroachment mapping, forest 
information system, forest management plans, joint forest management, forest fire surveillance and 
forecasting, forest burnt area mapping and spread modeling, impact assessment of mining in forest. 
Habitat management, wildlife habitat selection, habitat fragmentation, protected areas, inputs  for 
perception of working plan/management  plan. 

  



SEMESTER III 
GSMT 304C: Major elective Course, Theoretical 

URBAN DEVELOPMENT AND PLANNING 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Eight questions of 10 marks are to be set and Students are required to answer four questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on10 marks and the department shall decide the methods 
of internal assessment. 
 

Concept of Urbanization, Urban Growth Model, Urban Morphology, Urbanisation and its impact 

Need and Objectives of Planning: Regional plan, Perspective plan, Master plan, Development plan, 

Project (scheme) plan; Town Planning in India: past, present and future; Geospatial technique in Urban 

Planning 

Urban Land use/Land cover, Land Suitability Analysis and land Use Planning. 

Urban Housing Demand; Slums and Squatters; Housing problem in India; National Housing policy;  

Urban Renewal Projects; Urban Infrastructure Planning 

Classification of Urban Roads; Traffic Surveys: speed, time, delay surveys; Use of speed, journey time 

and delay studies; Traffic volume; Origin Destination surveys; Parking surveys; Utility of geospatial 

technique in traffic and transportation studies 

Urban Information System : Land; Housing; Transportation; Infrastructure 

Urban hazards and risk management;  Application of  Database creation and management  for   

Infrastructure Development Decision Support System for Urban and Regional Management 

 

Continued Assessment 

 

 

  



SEMESTER III 
GSMT 305B: Major elective Course, Practical 

FORESTRY AND ECOLOGY 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 

Measurement and interception of spectral signatures of vegetation cover. 
 
Visual  and digital information of satellite image for forest mapping  and density assessment. 
 
Forest change detection, insect pest damage detection. 
 
Measurement of tree height, crown density on aerial photograph, sampling and analysis of field data, 
growing stock estimation, forest biomass assessment. 
 
Site suitability analysis for forestry , revision and updating of stock maps, GIS database creation for 
forest management. 

 

  



 

SEMESTER III 
GSMT 305C: Major elective Course, Practical 

URBAN DELOPMENT AND PLANNING 
Credit: 4 

Full Marks 50. Minimum number of lectures to be delivered for this paper is 35.  
Pattern of setting questions: Three questions of 10 marks are to be set and Students are required to answer all the questions. Each 
question is to have at least two parts. Practical Note Book and Viva Voce is (5+5) 10 marks. Internal assessment shall be on10 marks 
and the department shall decide the methods of internal assessment. 
 

Aerial Photographs in Urban infrastructure planning and utility areas, Power and Drainage, Transport 
network analysis, Updating - Traffic/Transport Planning, Route alignment. 
 
Analysis and identification of Settlement features from satellite images - Visual and digital data analysis 
techniques.  Land use/Land cover/ Landscape mapping, classification system, Urban mapping. 
 
Types of data for urban study: Urban morphology, Zoning systems, Urban land use zoning, slums, 
commercial and residential zones, Urban sprawl - Urban area delineation and change detection of Urban 
expansion and land suitability / identification for new township using Remote Sensing Data. 
 
Information System Generation: Date Base Organisation - Geographic Information System on a large 
scale, data entry manipulation, retrieval, suitable software package, use of information for urban 
planning - case studies. 

  



SEMESTER III 
GSMIE 306 : Minor Elective, Theoretical 

GEOSPATIAL SCIENCE AND APPLICATIONS 
Credit: 2 

Full Marks: 25. Minimum number of lectures to be delivered for this paper is 20.  
Pattern of setting questions: Four questions of 10 marks are to be set and Students are required to answer Two questions. Each 
question is to have the pattern of 2+3+5 marks. Internal assessment shall be on 5 marks and the department shall decide the methods 
of internal assessment. 
 

 Concept and Principals of Geospatial Science 
Concept and scope of Geospatial Science; Concept of Map and Map Projection; applications and limitations of 
Geospatial Science  

 
 GIS - Major areas of Applications 

Definitions and Components of GIS; different fields of applications and limitations. 

 
 Major Tools and Data: Conventional and Contemporary 

Different conventional and advance cartographic and survey techniques and its application  

 
 Sources of Data, Softwares and their procurement 

Reference Scheme of Data procurement; Data sources and their import: Google earth (Pro), Bhuvan, GLCF, and 
USGS 

 
 Continuous Assessment 

 

 
  



 
SEMESTER III 
GSSOP 307 : 

COMMUNITY OUT-REACH PROGRAM 
Credit: 2 

Full Marks: 25. 
 
  



SEMESTER IV 
GST 401: Core Course 

GRAND VIVA 
Credit: 4 

Full Marks 50.  
 

A comprehensive oral examination at the end of the Course to jude the expertise/knowledge acquire by a student. 
 
Examiner: Examiner: All Internal Examiners and One External Examiners for each board of Examination 
  



SEMESTER IV 
GST 402 Core Course 

SEMINAR 
Credit: 2 

Full Marks  25.   
 

Eeach of the students has to present one seminar lecture over the topic(s) as decided by the Geospatial Science 
Department using audio visual aids. It will be a 20 minutes presentation, followed by 5 minutes interaction session 
 
 
Examiner:: All Teachers of the Geospatial Science Department 
 
  



SEMESTER IV 
GST 403 Core Course 
DISSERTATION 

Credit: 10 
Full Marks: 125.   
 
Project work/Dissertation is of Six Months duration i.e. entire IV Semester. The Project work may be assigned at 
different Institutions/laboratories of repute of the country including the University of Burdwan. At the Semester - IV 
Examination, a student has to submit a final dissertation based on the Project work performed along with a presentation 
and viva-voce examination on the Project work. Out of 125 marks, 75 is allotted for the Report and rest 50 marks on the 
seminar presentation, Viva-Voce on project report 
 
Examiner: All Teachers of the Geospatial Science Department and One/Two External Examiners for each board of 
Examinations 
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