OUTLINES OF TESTS, SYLLABI AND COURSES OF READING FOR M.TECH IN GEOINFORMATICS

Course Structure
Semester-I

 








Marks  Time
Paper 1:
Photogrammetry                                                                     100


            (a)
End Semester Exam



              80     3 hrs



(b)
Internal Assessment


                          20

Paper II:
Principles of Geoinformatics andRemote Sensing              100


            (a)
End Semester Exam




  80     3 hrs



(b)
Internal Assessment


                          20



Paper III:
Digital Image Processing




             100


            (a)
End Semester Exam




   80     3 hrs



(b)
Internal Assessment


                           20



Paper IV:
Fundamentals of Geographic Information Systems 
 100


            (a)
End Semester Exam




   80     3 hrs



(b)
Internal Assessment


                           20

Paper V:    Practical

                      Interpretation and analysis of Aerial Photographs    
  50     4 hrs                                    

Paper VI:     Practical 

                      Interpretation and analysis of satellite Images    
              50     4 hrs 

Paper VII:  Practical 

                     Digital Image Processing                                                           50     4 hrs

Paper VIII:  Practical 

                    Geographic Information Systems                                              50     4 hrs

Semester – II

Paper 1X:
Digital Cartography and GPS Survey                                 100


            (a)
End Semester Exam




  80     3 hrs



(b)
Internal Assessment


                          20

Paper X:
Spatial Statistics and Computer Programming 

                                                                                                                        100


            (a)
End Semester Exam




  80     3 hrs



(b)
Internal Assessment


                          20

Paper-XI
Thematic Applications of Geoinformatics (with reference to any one of the following):                                                                                                       100   
1. Geosciences

2. Urban and Regional Planning

3. Bio Resources

(a)
End Semester Exam


             80     3 hrs

(b)
Internal Assessment


             20

Paper XII:    Practical

                       Digital Cartography and GPS Survey
                       50     4 hrs

Paper XIII:   Practical

Spatial Statistics and Computer Programming                50     4 hrs

Paper XIV:   Practical

Thematic Applications of Geoinformatics in Geosciences/Urban and Regional                   Planning/Bio resources





 50     4 hrs

 Paper XV:   Project Report:





150 

Note: Each student has to undertake a project which should emphasize the application of geoinformatics. The text may run for about 50 pages.

a) Report



  100 

b) Viva-Voce



  50 

Semester – III

Candidate shall be required to submit two term papers followed by presentation at the end of 3rd semester. For term paper the candidate shall work on themes related to their special paper opted for in Paper-XI.                                                                                               Marks: 2×200=400
Semester – IV

Thesis                                                              



400 Marks

Note: Theme of thesis work shall be related to their optional paper in Paper XI






Grand Total



2000 Marks

SEMESTER -I

Paper-I                                                 Photogrammetry

Theory






      Marks : 80






                                                      Time  : 3 hrs.

Unit-1
Introduction:

Introduction, history and development of photogrammetry; Professional photogrammetry set up in India and world; Uses of photogrammetry; Comparison between analog and digital photogrametry.
Geometry of aerial photographs; Types of aerial photographs; Scale determination of vertical photographs; Displacement.

Unit-11

Basics of Photography:
Basic information and specification of aerial photography-area to be photographed ,purpose, camera and lens, flight direction, time and season of photography; Availability and acquisition of aerial photographs in India.

Digital image; Creation of digital image; Characteristics of digital image.

Unit III
Stereo Photogrammetry:

 Introduction and  principles of stereo photogrammetry; Stereoscopic vision; Stereoscopes;

Height measurement from vertical photograph; Parallax and its measurement.

Orientation-inner and exterior orientation.

Model deformation; Errors in XYZ directions; Deformation due to orientation elements;

Stereo  plotting instruments.

Unit IV
Digital Photogrammetry
Digital Terrain Modelling- Meaning, concept and applications;Photogramatric methods of DTM generation-Manual, Automatic by electronic corelator, Semi automatic using analytical stereo plotter, Fully automatic by Digital Image matching or Auto-  correlation.

Digital orthophotos: Meaning and application,   Deformations in perspective photos.

Orthophoto instruments-Direct optical projection, Electronic means, Analytical Means , Digital Image Processing

Notes:

1. A compulsory question containing 8 short answer type questions shall be set out covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:
1.American Society Of Photogrammetry, 1983: Manual Of Remote Sensing (2nd  Edition), ASP Falls Church, Virginia.

2. Aerial photographic interpretation, Lueder, D.R., McGraw Hill Book Co., 1959   Elements of Photogrammetry, Paul R. Wolf, McGraw-Hill, 2000.

3.Digital Elevation Model Technologies and Applications: The DEM user Manual,

4.David F. Maune (ed), American Society for Photogrammetry and Remote Sensing,     Bethesda, MaryLand, USA, 2001.

5. Drury S.A, 1990: A Guide To Remote Sensing - Interpreting Images Of Earth, Oxford      Science Publications, Oxford.

6. Lecture notes, 1st module ,PRS division IIRS Dehradun.2007

7.Leica Photogrammetry Suite – Orthobase and Orthobase Pro User Guide, Leica     Geosystems, GIS & Mapping, Atlanta, USA, 2003.

8.Lillisand, T.M. And P.W.Kiefer, 1986: Remote Sensing And Image Interpretation,      John Wiley & Sons, New York.

9.Manual Photogrammetry, McGlone, C., Edward, M. and Bethel, J, American Society     For Photogrammetry and Remote Sensing, Bethesda, MaryLand, USA. 2005.

Paper-II               Principles of Geoinformatics and Remote Sensing 

  
Theory:






Marks: 80






                                                            Time:   3 hrs.
UNIT-I


  Introduction:

              Meaning and scope of Geo-Informatics; Components of Geo-Informatics;

              Introduction, development and applications of Remote Sensing technology;

              Electromagnetic radiation and remote sensing; Energy interactions in

              atmosphere; Energy interactions with earth surface features; Spectral signatures.
UNIT-II

              Concepts:   
  Basic concepts and advantages of -Thermal Remote Sensing; Microwave Remote                 Sensing; Hyper spectral Remote Sensing; Remote Sensing below Ground Surface;    Ground investigations in Remote Sensing.

UNIT-III

               Sensors and Platforms:
Platforms- Airborne and Space borne ; Sensors: Passive and Active;

Image data characteristics-Spatial, Spectral, Radiometric and Temporal;

Pre-processing of Image data—radiometric, atmospheric and geometric corrections;   Satellite missions-with their image characteristics.






      UNIT-IV
                Space Programme :

                History and development of Space Programme with special reference to

                Indian Space Programme; IRS Satellite Series; INSAT Series,

                Future Satellite Missions of ISRO; LANDSAT series;SPOT series .

Notes:

1. A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.

Recommended Readings:
1. American society for Photogrammetry and Remote Sensing, 1999, Remote Sensing for the Earth Sciences,Manual of Remote Sensing,3rd ed.,vol. 3, Wiley,New York.

2. Avery, T.E., and G.L. Berlin,1992, Fundamentals of Remote Sensing and Airphoto Interpretation,5th ed.,Macmillan, New York.

3. Campbell,J.B.,1996, Introduction to Remote Sensing,2nded., Guilford, New York.

4. Curran, Paul J., (1985); Principles of Remote Sensing, Longman, London & New York.

5. Drury, S.A., Images of the Earth:A Guide to Remote Sensing,2nd ed.,Oxford University Press,Oxford.

6. Elachi,C., 1987,Introduction to the Physics and Techniques of Remote Sensing,Wiley, New York.

7. Gupta, R.P., (2003) : Remote Sensing Geology, Springer-Verlag.

8. Jensen, J.R., (2004); Remote Sensing of the Environment: An Earth Resource Perspective, Pearson Education.

9. Joseph, G., 2003: Fundamentals of Remote Sensing, Universities Press, Hyderabad.

10. Lillesand, T. and Kiefer, R., 1999: Remote Sensing and Image Interpretation, Wiley, London.

11. Mather, P.M. (1999). Computer processing of remotely sensed images: an introduction, Wiley, Chichester.

12. Sabins, F. F,Jr., (1997): Remote Sensing: Principles and Interpretation,3rd ed., W.H. Freeman, New York. 
13. Singh, R.B. and Murai, S. ed., 1998 : Space Informatics for Sustainable Development, Oxford University Press, Oxford

14. Star,J.L.,J.E.Estes,andK.C.McGwire,1997,Integration of GIS and Remote Sensing,Cambridge University Press, .   

Paper-III                                                Digital Image Processing
Theory:                                                                          Marks: 80






                                                                Time:   3 hrs.                                                          

                                                Unit-1

Image Processing:
Visual Interpretation-introduction and need of image interpretation; Image quality; Elements of image interpretation and convergence of evidence; Multiple images in image interpretation; Equipments of image interpretation.

Digital Processing-introduction and need of digital image processing; Digital image; Digital image data format; Colour Composites; Best band false colour composite(FCC) display. 
                                             Unit-11

Image Restoration:

Radiometric and Geometric distortions; Radiometric correction – techniques; Geometric correction- input, output driven resampling; Interpolation techniques – nearest neighbour, bilinear and cubic convolution.

                                            Unit -111

Image Enhancement:

Contrast, causes of low contrast in image; Contrast enhancement- linear and non-linear; Histogram equalization; Density slicing; Spatial filtering – low pass and high pass, edge enhancement; Image transformation- band rationing and principal component analysis.

                                            Unit – 1V

Image Classification:

Unsupervised classification; Supervised classification-various classification algorithms i.e. Parallelepiped ; Miniumum Distance to Means; Gaussian Maximum likelihood; Accuracy assessment; Image fusion; Texture transformations; Image segmentation.

Notes:

1. A compulsory question containing 8 short answer type questions shall be set  covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:

1. Jahne, B. 1991 Digital Image Processing New York: Springer-Verlag, 3958

2. Jain, A.K. 1989 Fundamentals of Digital Image Processing Englewood Cliffs, NJ, Prentice Hall.

3. Jonson, J.R. 1996 Introductory Digital Image Processing Printice-Hall, Inc.

4. Lillsand, R.M. and R.W. Kiefer, 1999 Remote Sensing and Image Interpretation 4th Ed., New York: Wiley, 7249.

5. Mathur, P.M. 1999 Computer Processing  of Remotely Sensed Images : an introduction, Wiley, Chichester.

6. Mullar J.P. 1986 Digital Image Processing in Remote Sensing, Taylor & Francis.

7. Pratt, W.K., 1991 Digital Image Processing 2nd ed., New York Wiley, 698p

8. Richards, J.A,, 1986 Remote Sensing Digital Image Analysis, New York: Springer-Verlag, 281 p.

9. Russ, J.C. 1992, Image Processing Handbook. Boca Raton, FL: CRC Press 445p

10. Schowengerdt, R.A., 1983, Techniques for image processing and classification in Remote Sensing, New York: Academic Press, 249 p.
Paper IV:        Fundamentals of Geographic Information System (GIS)

Theory







            Marks: 100










Time: 3 hrs
UNIT-I

Concepts and Definitions:

 Geographic Information System (GIS): Definition and applications; Development of GIS technology; Components and elements of GIS; Geographic objects: point, line, area and their computer representation; analog and digital maps; GIS and Remote Sensing interface.

UNIT-II

Functional Components:

Data capturing;Input;Storage Manipulation; Query; Analysis; Presentation, Topology creation; Errors and their rectification  in GIS.

UNIT-III

Data Management and Structure:

Nature of Geographic data; Spatial and attribute data; Sources of data; Concept of vector and raster based models; Attribute data management: Data base management system (DBMS); Data structures-Relational, hierarchical and network; Linking spatial and attribute data.

UNIT-IV

GIS and Spatial Analysis:

Neighbourhood analysis- buffers; Network analysis; Overlays analysis – raster and vector based overlay and their applications in geography; Presentation of GIS output.
Notes:

1 A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2 A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:

1. Curran, Paul J., 1985: Principles of Remote Sensing, Longman, London & New York.

2. Gupta, R.P., 2003: Remote Sensing Geology, Springer-Verlag.

3. Jensen, J.R., 2004 : Remote Sensing of the Environment : An Earth Resource Perspective, Pearson Education.

4. Joseph, G., 2005 : Fundamentals of Remote Sensing, Universities Press, Hyderabad.

5. Lillesand, T. and Kiefer, R., 1999 : Remote Sensing and Image Interpretation, Wiley, London.

6. Sabins, Floyd F. Jr., 1997 : Remote Sensing: Principles and Interpretation, W.H. Freeman, New York.

7. Singh, R.B. (ed.), 1991: Environmental Monitoring: Application of Remote Sensing and GIS, Geocarto Int. Centre, Hong Kond.

8. Singh, R.B. and Murai, S. (eds.), 1998 : Space Informatics for Sustainable Development, Oxford University Press, Oxford.

9. Burrough, p.a. AND McDonnell, R.A., 1998 : Principles of Geographic Information System, Oxford University Press, Oxford.

10. Chang, K.t., 2006 : Introduction to Geographic Information System, Tata McGraw-Hill.

11. De  Mers, Michael N., 1999 : Fundamentals of Geographic Information System, John Wiley & Sons, New York.

12. Environmental Systems Research Institute (ESRI), 1997 : Getting to know Arc View GIS, Cambridge  : Geoinformation International.

13. Heywood, I. et al. 2004 : An Introduction to Geographic Information Systems, Pearson Eduction.

14. Longley, P.A., Goodchild, M.F., Maguire, D.J. and Rhind, D.W., 2001, Geographic Information Systems and Science, Wiley, Chichester. Page 11 to 57.

 Paper V:      Practical 




  50     4 hrs    
                       Interpretation and analysis of Aerial Photographs    
 

Exercises will be taken on following topics

1. Stereo test.

2. Determination of Photo scale (various methods).

3. Orientation of stereo model under Mirror Stereoscope.

4. Determination of heights from single vertical aerial photograph.

5. Use of parallax bar and height measurement.

6.  Determination of height from stereo pair.

7. Feature extraction and tracing of details from stereo pairs.

8. Preparation of stereogram, stereo triplet, photo mosaics and index map.

9. Demonstration on digital photogrammetric station and LPS software.

10. Orthophoto generation.

Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper VI:     Practical 




             50     4 hrs
                      Interpretation and analysis of Satellite Images    
 

Exercises will be taken on following topics:

1. Study of a satellite image – annotation (IRS-1B,IRS-1C etc.) .

2. Collection of radiant temperatures and plotting of diurnal values.

3. Visual interpretation and separation of  physical and cultural features .                                                                                                                                                                                                                               

4. Identification and comparison of objects on panchromatic, multiband and FCC images.

5. Interpretation and delineation of land cover/land-use.

6. Spectroradiometer-production and analysis of spectral reflectance curves.

7. Interpretation of thermal image.(At least two exercises)

8. Interpretation of microwave image. (At least two exercises)

9. Field visit and comparison of ground details with details on image.

10. Preparation of image interpretation keys.

Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper VII:  Practical 



                      50     4 hrs
                     Digital Image Processing                                                           
Exercises will be taken on the following topics:
1. Familiarization with ERDAS software.

2. Visualization; Import and export of satellite data to various formats.
3. Georeferencing of data.

4. Creating subset of image.

5. Resolution merge and Mosaic.

6. Displaying individual pixel value and image information.

7. Image enhancement techniques- image contrast, histogram equalization and density slicing.

8. Band Rationing; Filtering techniques; Principal Component Analysis.

9. Classification – supervised and unsupervised.

10. Change detection. 

Distribution of marks:

1). Lab Work                                        :        30 Marks

2). Record and viva-voce                      :       15+15 Marks

Note:
a)  The Lab work shall consist of four questions. Students are required to attempt any two questions. All questions carry equal marks.

b)  Candidates shall produce their lab work record before the Board of examiners for

evaluation at the time of their viva-voce examination
Paper VIII:  Practical 




     50     4 hrs
                    Geographic Information Systems                                            


                          

        Exercises in digital environment will be taken on following topics:

1. Window/ Digital environment-basics, file and directory organization and           management.

2. Familiarization with GIS software.

3. Spatial data creation – creating shape files and digitization

4. Editing layers : Snap tolerance, editing point, line and polygon.

5. Calculation of area/ perimeter.

6. Joint and link operations.

7. Buffer creation and analysis.

8. Overlay analysis.

9. Network analysis- a. finding shortest route

                                           b. finding  optimum path

                                           c. finding  closet facility

      10.   Exercises on data structures : a. hierarchical

                                                             b. relational

                                                             c. network

      Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

         (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Semester II

Paper IX                    Digital Cartography and GPS Survey

Theory






      Marks: 80






                                                                  Time  : 3 hrs.

Unit-1

Introduction:

History and development of Digital Cartography; 

 Map construction- layout, elements, typography and lettering ;

Scale-Definition, types, representation, construction and conversion;
Projection-  Meaning, need, classification and types; Detailed study of Polyconic and UTM. 
Unit-II
Representation of Data:

Diagrams-introduction,construction,importance; Detailed study of following -
(a) Bar,   (b) line,   (c)Pie,  (d)Flow;
Distribution maps- introduction,construction,importance; Detailed study of following:

(a)Dot method (b) Choropleth method    (c) Isopleth method.
.

Unit III

Introduction and Principles of GPS:                                          

 Introduction and History of Global Positioning System (GPS); GPS Lineage; Satellite Constellation; Segments of GPS; Signals; Codes; GPS data; Principles of GPS.
Unit IV
GPS instruments and applications:                                        

GPS receiver and its components; Errors; Accuracy: Differential GPS (DGPS), Wide Area Augmentation System (WAAS); Application of GPS in Surveying and mapping; Problems and Challenges in GPS technology and its applications.
Notes:

1. A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.                               

Recommended Readings:

1. Anson, R.W. & Ormeling, F.J. (1993), Basic Cartography, Vol. 1, 2nd ed., Elsevier Applied Science, Publishers, London. 
2. GPS Satellite Surveying, John Wiley & Sons, use. New York.

3. GPS Positioning Guide: A user guide to the Global Positioning System. Natural Resources,Canada. URC : uttp://www.geod.nrcan.gc.ca.
4. http:gpshome.ssc.nasa.gov.
5. http://www.colorado.edu/geography/gcraft/notes/gps/gps_f.html.
6. http://www.gmat.unsw.edu.au/snap/gps/gps_survey/principles_gps.htm.

7. Keates, J.S. (1973): Cartographic Design and production, London, Longman. 
8.  Ramesh, P. A. (2000): Fundamentals of Cartography, Concept Publishing Co., New Delhi.
9. Magwire, D. J., Goodchild, M.F. and Rhind, D. M. Ed. 1991,‘Geographical
Information Systems: Principles and Applications', Longman Group, U.K.

10. Agrawal, N.K., Essentials of GPS, Spatial Network Pvt Ltd 2002.

11. Rampal, K.K. (1993): Mapping and Compilation, Concept Publishing Co.,New Delhi.

12. Robinson,H. et al.,1995.Elements of cartography,John Woky and Sons,INC New York.pp.1-19
13. Trimble GPS tutorial.
Paper X:
Spatial Statistics and Computer Programming 

Theory






     
 Marks: 80






                                                  Time: 3 hrs.

Unit I

Spatial Statistics:

Introduction to Statistics; Characteristics of Statistical Data; Statistical Methods; Collections of data: primary and secondary data sources, Measurements- Measures of Central tendency of spatial data:( Mean, Median and model centre, Centre of minimum travel; standard distance deviation); Linear data –measures of centre tendency, Frequency polygon and frequency curve, Histograms,  Standard Deviation; Correlation; Regression; Coefficient of variations.
Unit II

Matrices: 
Definition; Square matrix; Zero matrix ; Identity matrix, Diagonal matrix;Scalar multiple of a matrix; Addition of matrices; Subtraction matrices; Multiplication of matrices; Transpose of matrix; Determinants; Cofactor of an element; Cofector matrix; Adjoint of matrix; Inverse of matrix; solution of simultaneous equations by matrix method.
Unit III

Computer Programming:

Introduction to Computer Programming; Development of algorithms and flow chart; 
C++ language - Introduction, Objects, Decisions , Loops, Functions, Structs, References ,Classes, Pointers.
Unit IV

Research methods:

Identification of  a research problem in the field of geo-informatics;Techniques of Report writing: Mechanics, Style, Notes and Bibliography, review of literature, Author-Date Citation and Reference list; Referencing the Internet.

Notes:

1. A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:

Mahmood,A. Statistical Methods in Geographical Studies ,Rajesh Publications,1977.

Alvi, Z 1995, Statistical Geography-methods and applications, Rawat Publications, New Delhi.

King,L.J., Statistical Analysis in Geography, Prentice –Hall,1969

.

Lecture Notes, PRS Division, IIRS Dehradun,2007.

Lafore,Robert.Object-Oriented Programming in C++ Dorling Kindersley(India) Pvt. Ltd.,2002.
Paper-XI (1) 

Thematic Applications of Geoinformatics in Geosciences

Theory






      Marks: 80






                                                                  Time  : 3 hrs.
Unit-I

Conceptual Framework
Interface of Geoinformatics with Geosciences; Basic Geomorphic processes and features. 

Unit-II

Geomorphic Applications

Principles and recognition elements for terrain evaluation,mapping of terrain, classification of land forms; Interpretation of erosional and depositional land forms; Interpretation of drainage system; Study of land slide and floods - case studies.

Unit-III

Lithologic and Stratigraphic Applications

Spectral characteristics of lithologic/ stratigraphic features;factors affecting tonal appearance of rocks;Identification and mapping of rock types;Study of faults, folds, lineaments and lithologic bounderies-case studies.

Unit-IV

Hydrogeomorphological Applications

Hydrologic features and its elements; Surface water and ground water studies; Interpretation techniques for targeting ground water potential zones; Delineation of watershed, watershed prioritization and management- case studies.

Notes:

1. A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:

1. Agarwal, C. S. and P.K. Garg, 2000, A Text Book on remote Sensing in Natural Resources Monitoring and Management, Wheeler, Publishing Co., New Delhi.

2. American Society of Photogrammetry, 1993, Manual of Remote Sensing, Falls Church, Virginia.

3. Arthur L. Bloom, Geomorphology, Prentice Hall, New Delhi.

4. Burrough. P.A., 1986, Geographical Information Systems for Land Resources Systems, Oxford University Press, New York.

5. Druary, S.A., 1987, An Image Interpretation in Geology, Allen and Unwin Ltd. London.

6. Greedry, Alan, F., 1974, Application of Remote Sensing with Special References ton Geosciences, Gregory Geo-Science.

7. P. Dayal, Text Book of Geomorphology Shukla book depot, Patna.

8. Siegal, B. S. & Gillespie, A. R., 1986, remote Sensing in geology, John Wiley Publications.

9. Smith, William, L., 1977, Remote Sensing Applications for Mineral Exploration Dawden Hutchingers and Ross Inc.

10. Townsend, J.T.G., 1981, Terrain Analysis and Remote Sensing, George Allen and Unwin.
Paper-XI (2) 

Thematic Application of Geoinformatics in Urban and Regional Planning
Theory






      Marks: 80






                                                                  Time  : 3 hrs.
Unit-I

Introduction to basic urban processes and concept of regional planning. Study of  morphology  and internal structure of Indian cities using Geoinformatics. Problems of  urban and regional planning in India. Application of Geoinformatics in urban and regional planning.

Unit-II

Urban Information System and its use in urban planning . Requirement and availability of remote sensing data for urban planning .Urban physical infrastructure planning. Planning urban utilities and services. Site suitability analysis for urban settlements.
Urban land use planning – problems and methods of planning with use of Geoinformatics.

Unit-III

Land use/ Land cover mapping. Classification system for urban land use classification with specific reference to Anderson’s and NRSA/NUIS. Creation and updation of Urban land use maps. (Case studies from Indian Cities). 

Urban sprawl - Introduction, issues in urban sprawl in India. Mapping of urban sprawl with aerial photos and satellite imageries. A Case study of Rohtak in Haryana.

Rural-Urban fringe: characteristics, demarcation, mapping and analysis with fine resolution satellite data and GIS tools.
Unit-IV

Urban hazards : Meaning, Types, Planning and Mapping. (Application of Aerial Photographs and satellite imageries).A case study from Indian cities.

Urban transport: introduction, problems and management of urban transport in Indian cities(Application of high resolution satellite data and aerial photography). Traffic survey with aerial photograph.
Urban housing: identification of problems and management using Geoinformatics.
Notes:

1 A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2 A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
Recommended Readings:

      1. A very, T.E., and G.L. Berlin, 1985, Interpretation of Aerial Photographs, Burgess 

           Minneapolis.
2.  Branch, m. C., 1971, City Planning and Aerial Infomation,Harvrd Univerity Press.,

     Cambridge       

      3.  Lauder, D.T., 1959, Aerial Photo Interpretation, Mc Graw Hill, New York.

4.  Lindgren, D.T. 1985 Land use Planing and Remote Sensing,Niijhoff, Dordrecht.

5.  Rhind, David and Hudson ray, 1980, Landuse, Methuen Pub., New York.

6.  Sokhi, B. S. and SM Rashid, 1999, Remote Sensing of Urban Environment, Manak Publishers, New Delhi

7.  Way, D., 1978, terrain Analysis : A Guide to site selection using Aerial Photo   Interpretation, Dowden, Hutchinson &Ross, stroudsburg.

8. Buruside, C.D., 1979, Mapping from Aerial Photographs,Grands, London

9. Gautam, N. C. 1970, Urban Landuse Study through Aerial Photo Interpretation Techniques, Pink Publishing House,Mathura.

10. Nag, Prithvish, 1992, Thematic Cartography and remote Sensing, Concept,New Delhi.

11. Sunderam, K. V., 1977, Urban and Regional Planning in India, Concept, New Delhi.

12. Taylor, John, L. Williams, David C., 1981, Urban Planning Practice in Developing Couries, Pergamon Press.
Paper-XI (3) 

Thematic Applications of Geoinformatics in Bio-Resource  

Theory






      Marks: 80






                                                                 Time: 3 hrs.
                                                                        Unit-I
Remote Sensing in Agriculture-an introduction and background; Spectral characteristics  of crops; Principles of crop identification and crop acreage estimation using geoinformaitcs; Crop yield modeling using geoinformaitcs; Applications in crop inventory; Vegetation index; Role of satellite remote sensing in drought monitoring.

Unit-II
Fundamental concepts of soil; Spectral characteristics of soils; Remote sensing application in soil survey and mapping; Soil moisture estimation using geoinformaitcs; Concept and approaches of land evaluation; Soil erosion types and their processes; Remote sensing in characterization of land degradation types and their processes; Soil erosion modeling using geoinformaitcs. 

                                                                       Unit-III
Introduction and distribution of forests; Types of forests in India; Role of geoinformaitcs in forest studies; Interaction of EMR with vegetation; Spectral and temporal characteristics of vegetation; Forest cover mapping through geoinformaitcs; Forest density mapping; Remote Sensing application in forest cover change detection; Biomass estimation using geoinformaitcs; Bio-diversity study using geoinformaitcs.                                                                                                                               
                                                                       Unit-IV

Principles of remote sensing in water resource assessment; Hydrologic cycle elements and quantification through Remote Sensing; Ground and surface water inventory; Spectral characteristics of water and water quality; Principles of aerial photo/satellite image interpretation in lithological identification and  structural analysis; Applications                                                                                                                                                                                                                                                                                                                                                                                                                                                          of digital elevation models(DEM) in water resources; Watershed characterization, delineation and codification; Erosion, erodibility and sediment yield modeling.
Notes:

1. A compulsory question containing 8 short answer type questions shall be set covering the whole syllabus.  Each question shall carry 2 marks (total 16 marks).

2. A total of eight questions in addition to question no. 1(compulsory) will be set out of the whole syllabus, at least 2 from each unit.  The candidate will attempt 4 questions in all selecting one from each unit.  Each question shall carry 16 marks.
      Recommended Readings:
1. Anji Reddy, M. 2004. Geoinformatics for environmental management.B.S. Publications.

2. Avery, T, E. 1977. Interpretation of Aerial Photographs. Burgess Publishing Co., Minnesota (3rd Ed.).

3. Chow, V.T ed. (1964). Handbook of Applied Hydrology. Mc-Graw Hill book Company. New York.

4. Engman, E.T. and Gurney, R.J. 1991. Remote Sensing in Hydrology. Chapman and Hall, London.

5. Franklin S.E. 2001. Remote Sensing for sustainable forest management. Lewis Publication.

6. Jensen,J.R. 2000. Remote Sensing of the Environment: An Earth resource Perspective. Prentice Hall.

7. Lecture Note (Module II), Agriculture and Soil Division. IIRS Dehradun.

8. Lecture Note (Module II), Forest Division. IIRS Dehradun.

9. Lecture Note (Module II), Water Resource Division. IIRS Dehradun.

10. Lillesand, T.M., and Kieffer, R.M., 1987. Remote Sensing and Image Interpretation, John Wiley.

11. Lillesand, T. M. and Kiefer, R. W. 1994. Remote Sensing and Image Interpretation. John Wiley & Sons, New York, Third edition.

12. Meijerink, A.J., Hans A.M. de Blouwer, Chris M. Mannaerts, Colrol R. Valenzuela, 1994. Introduction to the use of Geographic Inflormation System for Prachcal Hydrology. ITC Publication No. 23.

13. Nefedov, K.E. and Popova, T.A., 1972 – Deciphering of Ground water from aerial photographs.Amerind Publishing Co., New Delhi.

14. O’ Callaghan, J .F. and D.M. Mark, 1984. The extraction of drainage netwoks from digital elevation data. Comp Vis, Graphics and Image Proc. 28, pp 323-344.

15. Sharma, P.D.  Ecology and Environment, Rastogi Publications

16. Skidmore A.2002: Environmental modeling with GIS and Remote Sensing. Taylor and Francis.
Paper XII:    Practical

                       Digital Cartography and GPS Survey
                       50     4 hrs

Exercises will be taken on following topics:

1. Construction of scale- Linear and diagonal (one exercise each).
2. Construction of Polyconic and UTM projection (one exercise each).
3. Mapping Techniques—Preparation of Dot, Choropleths and Isopleths maps.
4. DEM generation.
5. Construction of diagrams—bars, line, and pie (one exercise on each type).

6. Familiarization with GPS instrument and software.

7. Area measurement (Track and Route),   Length measurement (Routes).
8. GPS survey of natural and cultural features.   

9. Post processing of the GPS data.

10. GPS and GIS data integration & output preparation.

Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper XIII:   Practical

                       Spatial Statistics and Computer Programming
           50     4 hrs

Exercises will be taken on following topics:

1. Preparation of specimen questionnaire .

2. Computer computation of statistical methods- Mean, Median and Mode;   Standard Deviation;          Correlation; Regression; Coefficient of variations.

3. Solving simultaneous equations by Matrix method (2 exercises).

4.  Lab practice on C++ (at least one exercise each on): Objects, Decisions, Loops, Functions, 
     Structs, References, Classes, Pointers.
5. Preparation of specimen research proposal.
Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper XIV (1):   Practical 


                               50     4 hrs
Thematic Applications of Geoinformatics in Geosciences

Exercises will be taken on the following topics:

1. Identification and mapping of geomorphological features from topographical maps, aerial photographs and satellite imageries.(One exercise each ) Total = 3

2. Measurement and mapping of slope from topographical maps, aerial photographs. (One exercise each) Total = 2

3. Identification and mapping of different types of rocks from aerial photographs and satellite Imageries. (One exercise each) Total = 2

4. Surface water mapping from satellite imagery. Total = 1

5. Delineation of watersheds from topographical maps, aerial photographs and satellite    imageries. Total = 1

6. Delineation of flood plains and flood inundation mapping through satellite imageries. 
   Total = 1
Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper XIV (2): Practical



                          50     4 hrs
Thematic Applications of Geoinformatics in Urban and Regional Planning
Exercises will be taken on the following topics:

1. Identification and description of objects (point features) on aerial photographs & satellite images.
2. Identification and description of objects (linear features) in urban area on aerial photographs     satellite images.
3. Delineation and mapping of urban land uses on aerial photographs & satellite images..

4. Multidate mapping of urban sprawl with GIS Software.
5. Demarcation and mapping rural-urban fringe on aerial photographs and satellite images.
6. Preparing interpretation keys for urban area (pan, multiband-true color and FCC)

7. Mapping LULC transformation.
8. Population estimation through remotely sensed data -one exercise.

9. On screen digitization and mapping of various urban land use/ land cover on satellite images.

10. Digital interpretation (supervised classification) of urban area on satellite images.
Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note: (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

        (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

Paper XIV (3): Practical




                         50     4 hrs
Thematic Applications of Geoinformatics in Bio resources

Exercises will be taken on the following topics:

1. Visual / Digital Interpretation of multispectral satellite data for crop inventory, crop identification and acreage estimation.

2. Familiarization with soil basics (Field/Laboratory work); Spectral characteristics of soils.

3. Visual and Digital analysis of multispectral satellite data in degraded land mapping.
4. Watershed delineation using toposheets.
5. Water pixel extraction using Normalized Difference water Index (NDWI) technique.
6. Derive the basic Morphological parameters of river basin using digital elevation model. 

7. RS and GIS application in Erosion modeling and Land Evaluation.

8. Stereoscopic   interpretation of trees and forest by using Ariel photographs.

9. Spectral /Temporal characteristics of vegetation by using multispectral satellite data.
 by using multispectral satellite data.
10. Forest cover mapping; Bio-mass/Bio-diversity estimation by using multispectral satellite data.
Distribution of Marks:

(i)
Lab Work Test


:
30 Marks

(ii)
Record and Viva-Voce

:     10+10 Marks

Note:
 (a)
The Lab Work test shall consist of four questions.  Candidates are required

                         to attempt any two questions.  All questions carry equal marks.

 (b)
  Candidates shall produce their lab work record before the Board of 

                            Examiners for evaluation at the time of their viva-voce examination.

