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Diploma in Land Survey

Diploma in Land Surveying is a one-year technical program devised to cope with rapid technology advancement in the field of Surveying & Mapping. The main objectives of this course are to provide, not only theoretical knowledge but in depth practical skill to students about basic and advanced technological concepts of Surveying and Mapping. The graduates of this program shall be equipped with strong theoretical based with sound practical knowledge of the subject. 

CURRICULUM SALIENTS
	
Name of course

	:
	Diploma in Land Surveying

	Entry level
	:
	B.Sc. with Mathematics/ Physics, RS &GIS, Surveying

	
Duration of course
	
:
:

	
50 weeks
(2300 Hours)

	Training methodology
	:
	
Theory 22% (Study hrs) and 38% Marks.
Practical 78% (Study hrs) and 46% Marks.
Sessional 15% Marks

	Medium of Instruction
	:
	 English


KNOWLEDGE COMPETENCY DETAILS:

On the successful completion of course, the trainee shall be able to
· Work according to the rules and regulations of surveying and mapping ethics.
· Working knowledge of different surveying instruments including Total Station, GPS and Work Stations.
· Execution of various types of Survey & GIS projects.
·  Capable to perform survey computations and adjustments Map preparation 
· Knowledge of basic geodesy and map projections.
· Fundamentals of computers and programming.
· Able to work with ArcGIS and AutoCAD for map digitization.
· Theoretical knowledge of Photogrammetric and Remote Sensing procedures.
· Statistical analysis of data.


SKILL PROFICIENCY DETAILS
On the successful completion of the course, the trainee will have following skills:
· Prepare maps using Plane Table and Total station.
· Digitize map in ArcGIS and AutoCAD.
· Compute and adjust the traverse line, triangulation and level lines.
· Interpret the aerial photographs and satellite images.
· Prepare the originals and guides, scales and projection of mapping.
· Select appropriate scale and contour interval for various types of maps and surveys.
·  Develop computer programs to be used in surveying.
·  Export/import and process digital data of GPS and Total Station.
· Scanning and printing of maps.
· Execution of Control Survey, Topographic Survey on different scales.
· Time & Cost estimation of Surveying and Mapping projects.
· Computations and adjustments involve control survey.
· Map preparation and interpretation using prescribed symbols.
· Knowledge of basic geodesy and map projections.
· Fundamentals of computers and programming.
· Able to work with ArcGIS and AutoCAD for map digitization.
· Theoretical knowledge of Photogrammetric and RS procedures.
· Handle, store, recover and backup of digital databases.
· Statistical analysis of data.
· Digital image processing techniques.

Diploma Course in Land Survey
Scheme of Studies
(50 weeks)

	Code
No.
	Subjects
	Theory
	Practical
	Sessional
	Total

	
	
	Hrs
	Marks
	Hrs
	Marks
	
	Hrs
	Marks

	DLS-1
	Mathematics & Technical Drawing
	50
	50
	-
	-
	20
	50
	70

	DLS-2
	Plane Surveying
	50
	50
	300
	100
	20
	350
	170

	DLS-3
	Geodesy
	50
	50
	150
	50
	20
	200
	120

	DLS-4
	Advance Surveying
	50
	50
	450
	150
	20
	500
	220

	DLS-5
	Computer Programming and Database Design
	50
	50
	-
	-
	20
	50
	70

	DLS-6
	Survey Computation and Adjustment
	50
	50
	150
	50
	20
	200
	120

	DLS-7
	Photogrammetry
	50
	50
	150
	50
	20
	200
	120

	DLS -8
	Remote Sensing & Image Processing
	50
	50
	150
	50
	20
	200
	120

	DLS-9
	Cartography & Geographic Information System (GIS)
	50
	50
	150
	50
	20
	200
	120

	DLS-10
	Communication Skill & Project Planning 
	50
	50
	-
	-
	20
	50
	70

	DLS-11
	Final Project
	-
	-
	300
	100
	-
	300
	100

	Total
	500
	500
	1800
	600
	200
	2300
	1300


 



DLS-1 Mathematics & Technical Drawing
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	-
-
	20 Marks



	S.
No.
	Detail Content
	Theory

	1.
	1. 
1.1. Algebra.	
1.1.1. System of Linear and Simultaneous Equations 
1.1.2. Operations on higher order Matrices order >4)
	05

	
	1.2. Plane Trigonometry
1.2.1. Measurement of angles, Sexagesimal, centesimal measures and their conversions
1.2.2. Trigonometric and inverse trigonometric ratios and their relationship
1.2.3. Heights, distances and Areas. 
1.2.4. Transformation of products and sums of trigonometric functions 
1.2.5. Double angle formulae, half angle formulae,
	08

	
	1.3. Plane and Analytical Geometry
1.3.1. Cartesian and polar coordinates
1.3.2.  The straight line, Equation of straight line
1.3.3.  Change and rotation of axes
1.3.4.  Circle, parabola, ellipse and their equations.
	08

	
	1.4. Solid Analytical Geometry
1.4.1. Coordinates, Various coordinate systems used in 3-dimension
1.4.2. Change of axes, Rotation and translation of axis, Transformation of coordinates
1.4.3. Sphere, cone, cylinder and their equations
1.4.4. Ellipsoid and spheroid
	08

	
	1.5. Spherical Trigonometry
1.5.1. Great and small circles
1.5.2.  Spherical triangles, Solution of spherical triangle
1.5.3. Area of a spherical triangle and spherical excess.
	05

	
	1.6. Calculus
1.6.1. Differentiation of trigonometric, exponential and rational functions
1.6.2. Partial Differentiation 
1.6.3. Integration of trigonometric, exponential and bounded functions
1.6.4.  Maxima & Minima, point of intersection
	08

	
	1.7. Technical Drawings
1.7.1. Importance of Engineering drawing, types of drawing, drawing tools and instruments, drawing sheet
1.7.2. Construction of lines & angles, triangles, Quadrilaterals, Circles 
1.7.3. Construction Geometrical figures- diagonals, tangents, secants, bisectors, circles within triangles, irregular polygons
1.7.4.  Engineering/ structural drawings
	08

	Total
	50



DLS-2 Plane Surveying
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	300 hrs
100 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	2.
	2. 
2.1. Introduction and History.	
2.1.1. Introduction, History and Principle of Surveying.
2.1.2. Primary divisions, Plane and geodetic surveying with examples, Absolute and relative positions
2.1.3. Explanation of terms such as geodetic surveys, control surveys, horizontal & Vertical surveys, topographical surveys, cadastral surveys, engineering surveys photogrammetric surveys, hydrographic survey and construction surveys etc.
	03

	
	2.2. Surveying Instruments
2.2.1. Chain and tapes, Level machine and staves, clinometer, theodolites with their uses
2.2.2. Instrument’s adjustment, repair and calibration
	02

	
	2.3. Distance Measurement
2.3.1. Methods of distance measurement, Tape and chain including limitations and precautions
2.3.2. Electronic distance measurement.
2.3.3. Errors in measurement of distance and corrections, Miscellaneous problems in measuring distance
	03

	
	2.4. Height Measurement (Levelling)
2.4.1. Levelling and its objectives, Ordinary level and its construction different levels and staves, Definition of various terms.
2.4.2. Types of levelling, Methods of levelling, Sources of error and precautions
2.4.3. Computation of Level line and Adjustment of network heights.
	07

	
	2.5. Angle and Direction Measurement
2.5.1. Measurement of horizontal angles, Interior angles Deflection angles, Meridians, Bearings & azimuth Magnetic declination, Variations in magnetic declination
2.5.2. Methods of determining angles and directions using tape, magnetic compass, theodolite and total station
2.5.3. Vertical angle and its measurement by using theodolite and clinometer, Errors in angular measurements and precautions for accurate observations

	05

	
	2.6. Tachometry
2.6.1. Meaning and explanation of tachometric surveying, Instruments used in tachometry, uses of tachometry.
2.6.2.  Principles of tachometry, Stadia system and the tangential system used in the tachometric surveying
2.6.3. Importance field notes in tachometric surveying its completeness and legibility
2.6.4.  Types and styles of notes tabulations sketches description and combinations
2.6.5. Use of clinopole, level and staff as tachometric instruments in plane tabling, Advantages and disadvantages of tachometric surveying
	05

	
	2.7. Traversing
2.7.1. Definition of traverse, Purpose of theodolite traverse and the procedure of traversing, Bearings.
2.7.2. Kinds of traverse, Advantages and disadvantages of open and closed traverses, Angular and linear checks in traversing
2.7.3.  Plotting of traverse by angle and distance method, Coordinate method
2.7.4. Adjustment of angular errors, bearings and Closing errors by Bowditch’s method
2.7.5. Precautions in field observations for achieving the desired accuracy
	07

	
	2.8. Triangulation and Trilateration
2.8.1. Triangulation and its objectives, Principles of triangulation, Advantages and disadvantages of triangulation, Base line, Triangulation figures, well defined triangles, Centered polygons and braced quadrilaterals.
2.8.2. Selection of stations, Indivisibility of stations, Grazing ray and signals, Monumentation, towers
2.8.3. Angular and liner checks in triangulation, Precautions for accurate field work, Reconnaissance & its importance
2.8.4. Intersection, resection and their application in horizontal surveys
2.8.5. Triangulation computation and adjustment on plain paper
2.8.6. Meaning and explanation of trilateration, Figures in trilateration, Errors precautions and limitations, Adjustment of trilateration
	06

	
	2.9. Scales
2.9.1. Concept and purpose of map Scales, Scale factors/ computing RF (Representation fraction)
2.9.2. Linear and diagonal scales, Plain scale, Limitation of scale and acceptable error of map dimensions
2.9.3. Beam compass, Drawing of graticule, grids
2.9.4. Construction of grid projection and plotting of coordinates on different scales
	03

	
	2.10. Projection
2.10.1.  Basic concepts of map projections and Purposes 
2.10.2.  Methods of projections
	03

	
	2.11. Engineering Survey
2.11.1. Setting out Works 
Basic principles and point marking, Horizontal control, Vertical control, Vertical alignment, Connection of surface and underground lines
2.11.2. Curves and Designs
Definition and types of curves, Construction of curves, Field procedure for setting out curves
2.11.3. High Ways/ Road Designs
Definition of basic highway design terms, Placement of slope stakes, Layout for line and grade, Road cross sections, Plan and profile, 
2.12. Area Computation, Area by graphical analysis, construction volumes, End areas and volumes
	06

	Total
	50





List of Practicals
(DLS-2 Plan Surveying)

	List of Practical
	Hrs

	P.2.1. Perform calibration of Clinometer, Level Machine, Theodolite etc
P.2.2. Run, Compute and adjust a single tertiary level line of at least one kilometre between two bench marks and determination f reduced levels.
P.2.3. Measure horizontal & Vertical angle by compass, theodolite and total station.
P.2.4. Measure angle between forward and backward station, 
P.2.5. Measure  distance with chain, tape or EDM
P.2.6. Run, Compute and adjust a closed traverse line of about 2 kms between two known points.
P.2.7. Measure base line and perform extension of control network by triangulation method
P.2.8. Measure, compute and adjust internal angles of  triangles, polygon and braced quadrilateral.
P.2.9. Construct Linear, plain, diagonal scales used for large and small scales Survey.
P.2.10. Construct grid projection and plotting of coordinates at different scales.
P.2.11. Set out simple curve by deflection angle and coordinate method
P.2.12. Carry out L-section and cross-section observation in the field and Prepare profile
P.2.13. Compute Area & volume of construction work
	150





DLS-3 Geodesy
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks




	S.
No.
	Detail Content
	Theory

	3.
	1. 
2. 
3. 
3.1. Basic Concepts of Geodesy.	
3.1.1. Definition of geodesy, Shape of Earth, Topographical surface and its unevenness.
3.1.2. Concepts of Ellipsoids, Geoids, Spheroid, Orthodrome, Loxodrome
3.1.3. Geodetic datum’s, Comparison of different Datum’s and Parameters of datum’s being used by SoP
3.1.4. Establishment and maintenance of Geodetic Control Network
	06

	
	3.2. Precision Levelling and Heights
3.2.1. Precise levelling, Precise invar levels and levelling staves, Bench marks.
3.2.2.  Methods for accurate measurement
3.2.3. Orthometric heights & Dynamic heights, Uses and importance of geodetic levelling.
	06

	
	3.3. Measurement of Angles and Distances
3.3.1. Traverse, Triangulation and trilateration, Theodolite observations, Station adjustment, Acceptable accuracy of geodetic triangulation, Trilateration, Traverse
3.3.2. Signals, Station marks, Observation towers, Triangulation chains, Selection of strong triangulation figures
3.3.3. Reconnaissance, observational precautions, Auxiliary stations, refractive index, Ground swing
	06

	
	3.4. Geodetic Astronomy
3.4.1. Definition of basic terms: earth axis and rotation, north pole, south pole, celestial sphere, the terrestrial equator, celestial, equator horizon, zenith, nadir, terrestrial meridian, celestial meridian, vertical circle, prime vertical, latitude, longitude
3.4.2. Astronomical triangle, Latitude, longitude, Longitude differences, Time chronometer and chronograph ,Chronometer error, Local sidereal time
3.4.3. Basic observations, Altitude of stars. Refraction angle, Azimuth by altitude and hour angle method, Calculation of azimuth by altitude, Recording of time of observation, Time signals, Stopwatch
3.4.4. Star observation programme, Latitude and azimuth observation and computation, Observing the sun, The suns right ascension, Equal altitude method
3.4.5. Effects of errors in astronomical work, Error in azimuth and accuracy
	10

	
	3.5. Satellite Surveying
3.5.1. Concepts of satellite surveying, The principles of satellite orbits, introduction to GNSS, its constellation
3.5.2. Different techniques of satellite surveying, Principle and working of GP, segments of GNSS, errors in GNSS Point positioning and relative positioning (translocation),
3.5.3. Precise and broadcast ephemeris, Geodetic and Cartesian coordinates
3.5.4. Datum transformation and its types, Two-dimensional transformations, Three dimensional transformation parameters and the seven transformation
3.5.5. Datum shift parameters for locally adopted reference ellipsoid
	10

	
	3.6. Gravimetric Survey
3.6.1. What is gravity its direction and value, Field of gravity and definition of related terms, Gravity instruments
3.6.2. Deviation of the vertical and its determination
3.6.3. Gravity anomalies, Gravity surveys network, Global gravity reference system
3.6.4. Absolute and relative gravity measurement, Formulae for corrections
3.6.5. Reduction of observations and computation
3.6.6. Use of gravity observation in precise levelling for conversion of dynamic heights to orthometric heights
	12

	Total
	50
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List of Practicals
(DLS-3 Geodesy)

	List of Practical
	Hrs

	P.3.1. Run, compute and adjust first order leveling line of about 01Km in length between two bench marks. 
P.3.2. Run, compute and adjust HP leveling line of at least 200-meter between two bench marks.
P.3.3. Run, compute and adjust Triangulation between at least 04 Stations
P.3.4. Determine of Azimuth/Bearing of a line using Polaris Observation.
P.3.5. Determine Azimuth/Bearing of a line using Solar Prism.
P.3.6. Determine Latitude of a point by astronomical observations.
P.3.7. Determine point positioning and using GNSS (static, rapid-static, real-time kinematic etc) and compute coordinates
P.3.8. Determine Latitude, longitude, Longitude differences using Astronomical triangular data
P.3.9. Compute errors in astronomical distances and azimuth and rectify
P.3.10. Transform geodetic coordinates from WGS 84 to Lambert systems using 7 transformation parameters
	150
































DLS-4 Advanced Surveying
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	450 hrs
150 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	4.
	3. 
4. 
4.1. Topographic survey using Plane Table.	
4.1.1. Introduction, Advantages and disadvantages of plane table surveying, Components of plane table and its accessories, Sources of error and precautions for accurate plane tabling work, Orientation of plane table.
4.1.2. Radiation, traversing, intersection and resection methods of plane tabling on scale 1:1,000, 1:10,000, 1:50,000
4.1.3. Auxiliary points, three-point problem, Danger circle,
4.1.4. Use of plane table surveying in horizontal surveys for traversing, triangulation and trilateration
4.1.5. Color trace and height trace, List of control points, height book, name list
4.1.6. Contours & contouring, Characteristics and properties of contours, Direct and indirect method of contour, Trace contour method, Interpolation of contour lines, uses of contour maps
	20

	
	4.2. Topographic survey using Total Station
4.2.1. Basics of Total Station, Types of Total Station, Advantages and disadvantages of Total Station.
4.2.2. Fundamental parameters of Total Station, Feature codes/attributes and layouts
4.2.3. Data collection procedures
4.2.4. Data down loading/ processing.
	15

	
	4.3. Cadastral Survey
4.3.1. Introduction and types of revenue data and record that establishes depositories of land title information
4.3.2. Purpose and Objectives of Cadastral Survey
4.3.3. Boundary Principles, accurate measurement and error adjustment 
4.3.4. Fundamentals of Land Survey Systems 
4.3.5. Introduction to LRMIS
	15

	
	
	

	Total
	50












List of Practicals
(DLS-4 Advance Surveying)

	List of Practical
	Hrs

	"Scale 1:1000”
P.4.1. Prepare PT Section and extend horizontal control by plane table traverse and vertical control of those points by single tertiary leveling
P.4.2. Carried out original survey of an area of at least 5 hectares with contour interval at 0.5 meter interval (direct method) & prepare progress book, field book, colour and height traces etc.

"Scale 1:10,000”
P.4.3. Prepare PT Section, Plot and verify control points and establish auxiliary points  as extension of control network within scale permissibility
P.4.4. Carry out Original survey of an area of about one sq.km including contour interval of 5m (interpolation method) and prepare progress book, field book, colour and height traces etc.

"Scale 1:50,000”
P.4.5. Prepare PT Section, Plot and verify control points and establish auxiliary points  as extension of control network within scale permissibility

P.4.6. Carry out original survey of an area of at least 8 sq.kms including contour interval of 5m (interpolation method) and prepare progress book, field book, colour and height traces etc.


          “Total Station Survey”
P.4.7. Carry out Original survey of an area of at least 01 sq.kms including contour interval of 0.5m in the field. 
P.4.8. Down load Total Station data and process to prepare map on scale 1:1000.
      
  “Cadastral Survey”
P.4.9. Superimpose Scan Revenue massauvis on satellite imagery, perform geo-referencing using GCPs/ tri-junction pillars and register the detail 
P.4.10. Digitize, land parcels accurately on geo-referenced imagery and Massauvis, and attach ownership information to create an accurate cadastral map using GIS software.


	450





[bookmark: _Hlk182480188]DLS-5 Computer programming & Database Design
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	-
-
	20 Marks



	S.
No.
	Detail Content
	Theory

	5.
	5. 
5.1. Introduction to Computers.	
5.1.1. Fundamentals of Computer Hardware and Storage devices
5.1.2. Software and its different types (operating, application, Free wares etc)
5.1.3. Computer Security measures/ management   and Selection of antivirus against Cyber- attacks, Hacking/data theft, and data encryption etc
	10

	
	5.2. Programming
5.2.1. Introduction to Flow Charts, Introduction to programming, Types of programming languages, Visual basic/python
5.2.2. Fundamental of programming, Developing & Controlling programme for various applications
5.2.3. Executing and debugging programs
5.2.4. Writing different programmes for surveying computations/ Adjustments
	12

	
	5.3. Introduction to Database
5.3.1. Introduction to Networks & Communication Technology, Computer networks and internet, Compiler, 
5.3.2. Fundamentals of DBMS and types of DBMs
5.3.3. Database Schema- Architecture of DBMs, Modelling of internal & external and conceptual schema  
	10

	
	5.4. Development of Database
5.4.1. Developing Rational Data Models, its advantages/ disadvantages, relational structures
5.4.2. Different Functions of data bases- Data integrity, data security, data viewing, data retrieval, data updation, and data recovery techniques
5.4.3. Design, architecture, functioning and management tools of Geospatial Data bases, 
5.4.4. Establishment of National Spatial Database Infrastructure NSDI- Importance, developments and functionality
	18

	Total
	50












DLS-6 Survey Computation and Adjustment
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	6.
	6. 
6.1. Pre-analysis of Survey Measurements.	
6.1.1. Pre-analysis procedure, Horizontal angle measurement with a theodolite, Distance measurement by EDM, Height measurement and survey tolerances
	5

	
	6.2. Sources of Inaccuracies
6.2.1. Concept of measurement and error, Categories of errors
6.2.2. Reliability of measurements, Accuracy and precision of measurements, Significant figures, blunders, outliers
6.2.3. Error propagation, main sources of errors (random, systematic, natural, human etc)
	10

	
	6.3. Concept of Adjustment
6.3.1. Simple adjustment methods, The least squares method, Techniques of least squares, The concept of weight
6.3.2. Least squares adjustment, its significance Least squares adjustment of different survey observations and indirect observation
	10

	
	6.4. Statistical Analysis and Computation
6.4.1. Estimation of the mean, variance, Confidence interval for the mean, variance
6.4.2. Computation of Areas & Volumes of various geometrical shapes and error adjustment
6.4.3. Error computation & adjustment of Ellipse geometry, Spheroid geometry Spheroid coordinates, Position fixing by distance
6.4.4. Reduction of angular and distance observation to geoid/spheroid surface and related computation
6.4.5. Clarke’s formulae for determining geodetic position 
6.4.6. Computing in 3D Coordinates
6.4.7. Inverse computations and plane coordinates.
	25

	Total
	50














List of Practicals
(DLS-6 Survey Computation and Adjustment)

	List of Practical
	Hrs

	P.6.1. Find reduced levels from given dataset by using the Rise and Fall method.  
P.6.2. Find reduced levels from given data set by using the Height of Collimation method.  
P.6.3. Calculate longitudinal and cross-sectional profiles from different data set to determine gradients.  
P.6.4. Calculate coordinates using bearing and distance from given traverse data.  
P.6.5. Calculate angular misclosure in given traverse data and rectify the results.  
P.6.6. Compute area using provided traverse data by Bowditch or Transit rule.  
P.6.7. Adjust given triangulation networks using least squares or graphical methods.  
P.6.8. Solve intersection and resection problems from provided data of points.  
P.6.9. Apply geodetic corrections for provided large triangulation networks data   
P.6.10. Determine latitude from star observations data provided.  
P.6.11. Calculate azimuth of points using Polaris or other stars data and apply corrections.  
P.6.12. Find the hour angle for celestial objects.  
P.6.13. Compute elements of simple circular curves like radius, tangent length, and offsets using input data provided.  
P.6.14. Design transition curves and calculate spiral parameters using input data provided. 
P.6.15. Compute elevations along a vertical curve using input data provided.  
P.6.16. Calculate elements of compound and reverse curves for layout using input data provided.  
P.6.17. Convert Grid coordinates to spherical coordinates from given data and vice versa.  
P.6.18. Perform coordinate transformations using 3 or 7 parameters using given input and transformation parameters
P.6.19. Transform coordinates between two coordinate system such as WGS-84 and LCC (Lambert Conformal Conic) systems.  
P.6.20. Analyse errors in given data set during coordinate transformations and apply corrections.  
	150





DLS-7 Photogrammetry
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	7.
	7.1      Basic Concepts.	
7.1.1 Definition and History of Photogrammetry, Fundamental  
           definitions/concepts
7.1.2 Types of photographs, Geometry, Scale of vertical photograph     
7.1.3 Photo scale, Methods of determining scale of vertical 
                photographs
7.1.4 Mission planning, Calculation of number of strips and 
                photographs, Relief displacement, Flying height,
7.1.5 Types of aerial cameras, Main parts of aerial camera, Focal
                plane and fiducial marks
	 

	
	7.2 Stereoscopic Viewing
7.2.1 Depth perception, Human eye, Stereoscopic depth perception, 
7.2.2 Stereoscopic Viewing/ object recognition on photographs
7.2.3 Types and functions of    Stereoscopic instruments and plotters
7.2.4 Stereoscopic parallax, Causes of y-parallax, parallax 
measurement, Vertical exaggeration
7.2.5 Components and functions of Digital Photogrammetric 
Workstations (DPWs)
	10

	
	7.3 Aerial Triangulation (AT)
7.3.1 Concept and needs of Aerial Triangulation 
7.3.2 Planning for input, Photo control, Field methods for establishing horizontal and vertical
7.3.3 Method & purpose of AT, Types of AT including using of POS for AT
7.3.4 Procedure for AT on DPWs and Block and Bundle adjustments/ Refinements
	10

	
	7.4 Digital Mapping
7.4.1 Preparation of project and mapping procedures using DPWs
7.4.2 Methods of Contouring on DPWs
7.4.3  Setting of mono imagery and Map updation
	10

	
	7.5 Emerging of Photogrammetry
7.5.1   DTM/ DSM generation, input parameters and Quality Standards
7.5.2  Orthophoto map, Advantages and disadvantages and uses of orthophoto maps, Quality Standards
7.5.3 Applications of UAVs and other technologies
	10

	Total
	50





List of Practicals
(DLS-7 Photogrammetry)

	List of Practical
	Hrs

	P.7.1. Classify nature of terrain of given photographs (at least three photos of different terrain) through stereovision under stereoscope
P.7.2. Measure at least 04 objects on the image, and calculate ground size using aerial photographic scale 
P.7.3. Perform Aerial Triangulation on at least one stereo image while measuring Tie points & GCPs, perform block adjustment and display output
P.7.4. Perform Feature Mapping on given work area on image pair (at least 2 Sqkm)
P.7.5. Draw contours manually with 5m interval on given work area on image pair (at least 2 Sqkm)
P.7.6. Generate relative and Absolute DTM (Digital Terrain Model) from image pair and compare the results. 
P.7.7. Generate relative and Absolute DTSM (Digital Surface Model) from image pair and compare the results. 
P.7.8. Generate relative and Absolute DTM Digital Terrain Model from Lidar Point cloud and compare the results
P.7.9. Generate relative and Absolute DSM Digital Surface Model from Lidar Point cloud and compare the results
P.7.10. Generate relative and Absolute DOMs (Digital Ortho Map) from image pair and compare the results.
P.7.11. Process UAV data to generate stereo Models
	150





DLS-8 Remote Sensing & Image Processing
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	8.
	8 
8.1   Remote Sensing.	
8.1.1    Definition and History and applications and applications including resource observations/Management
8.1.2     Principle and Components of RS 
8.1.3     Physical basis (electromagnetic spectrum energy interaction spectral reflectance curves), image characteristics), 
8.1.3      Characteristics of Satellite Imagery (Sensor systems, and Scanners), Difference between Active & Passive RS,
8.1.5      Elements of interpretation w.r.to Spectral Variation/ grey values 
8.1.1 8.1.6       Radar based Satellite: LiDAR, SAR, ifSAR Principles and applications
	30

	
	8.2      Digital Image Processing
8.2.1     Introduction to different Data Formats for imagery. 
8.2.2      Various techniques on image Enhancement and Color Balancing techniques/ & Pan Sharpening
8.2.3      Image Processing:  Mosaicing, Image Sub setting, Resampling, and Image fusing 
8.2.4     Image rectification & Registration
8.2.5      Pixel and Object based Image Classification.
8.1.2 8.2.6     Land used classification / feature extraction Supervised and Unsupervised
	20

	Total
	50





















List of Practicals
(DLS-8 Remote Sensing and Image Processing)

	List of Practical
	Hrs

	P.8.1. Ensure the image quality by improving its brightness, colour balancing 
P.8.2. Create Mosaic out of given 3 image tiles 
P.8.3. Create at least 4x Sub sets of a given image tile
P.8.4. Create Pan sharpen image by fusing given multispectral and pan image  
P.8.5. Down size and upsize the given image tile and compare the results
P.8.6. Perform unsupervised classification up to least 4 classes
P.8.7. Perform supervised classification up to least 4 classes
P.8.8. Perform rectification of images using GCPs.
P.8.9. Classify the image based on spectral variance
P.8.10. Compare results of pixel based and object based classification
	150





DLS-9 Cartography and GIS
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	Part-I (Cartography)

	9.
	9 
9.1    Cartography.	
9.1.1      Concept & Scope of cartography, Theoretical principles of cartography, technical advances in cartography including digital cartography
9.1.2        Classes of maps, Cartographic elements of different scale 
                  maps 
9.1.3        Numbering Systems of map sheets of various scales, Compilation and editing Map maintenance
9.1.4         Map projection, cartographic elements of projections
9.1.5         Classification of map projections and their properties
9.1.6      Mathematical derivations of elements of the Lambert conformal conical projection with one and two standard parallels
9.1.7     Symbology and Map Standards for different scales
9.1.8     Guide for color (Conventional and CMYK) and printing schema
9.1. 9    Knowledge of Border Specification
	16

	Part-II (GIS)

	
	9.2     Introduction to GIS
9.2.1      What is GIS, Evolution of GIS, Application of GIS, Classification of GIS, Components of GIS, Contributing disciplines & technologies of GIS
9.2.2     Key Components of GIS- GIS hardware consideration, Input devices, storage devices, output devices, Capabilities of GIS  software 
9.2.3      Profile of some GIS software’s e.g. Arc info map info arc view & AutoCAD map etc, Database and database management system
	8

	
	9.3      GIS data Models/ layers
9.3.1    Raster Data Model, Vector data Model, Uses and benefits of these data models, Comparison between raster & vector data
9.3.2     Data Classification, Difference between spatial and non-spatial data, use of meta data
9.3.3    Vector data layers, layer structure, Raster data structure, Attribute data, data quality, meta data
	8

	
	9.4    Working on GIS software
9.4.1    Preparing input data, Geo-referencing, Digitizing, field/attribute data, applying topologies and analysis
9.4.2       Adding/creating symbology, 
9.4.3       Labelling features, setting rules for placing labels, Interactive labels and creating annotation Querying data, Reprocessing, 
9.4.5      Editing features and attribute values, legends changing display of attribute tables Removal of Topological Errors, layouts
	10

	
	9.5      Developing Geo data bases and query building
	5

	
	9.6      Web GIS and its applications
	3

	Total
	50


List of Practicals
(DLS-9 Cartography and GIS)

	List of Practical
	Hrs

	P.9.1. Scan Multiple Map sheets conversing the dimensions and required resolution in 300 DPI or more
P.9.2. Prepare Auto CAD Projects and digitize features (Points, Lines & Polygons)
P.9.3. Enlist all input data sets and prepare projects in Arc GIS with these inputs
P.9.4. Perform geo-referencing of provided imagery and maps and superimpose the two data sets 
P.9.5. Digitize at least 4 map layers from given projects as instructed and apply symobology and colour schemes
P.9.6. Develop attribute fields/ tables and enter data in proper coding within GIS project
P.9.7. Editing features and attribute values from previous data with new and updated inputs/ changes
P.9.8. Analyze plotting, digitizing and topological errors within project and rectify these errors
P.9.9. Synchronize the GIS project with Marginal information, Mockup and Standards of SoP
P.9.10. Develop geo-database schema from GIS project
P.9.11. Build different queries for analysis
P.9.12. Convert maps into EPS format
P.9.13. Prepare data from projects for printing 
	150





[bookmark: _Hlk178247090]DLS-10 Communication Skills & Project Planning
	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	-
-
	20 Marks



	S.
No.
	Detail Content
	Theory

	10.
	10 
10.1      Communication Skills.	
10.1.1 Persuasive writing, Reading skills, Listening skills and comprehension Principles of writing good English, Understanding the composition process: writing clearly; words sentence and paragraphs.
10.1.2     Significance and Elements of good communication  
     10.1.3      Analytical Skills for computer writing, Paraphrasing and summarizing main ideas of source information,  
       10.1.4     Use of references, Various Citation styles inserting notes, tables of contents and figures
      10.1.5     Writing official communication, conducting meetings small group communication, Taking minutes etc.
      10.1.6      Developing Presentation skills, Material gathering, Material   organization strategies, Time management
      10.1.7     Use of audio-visual aids and Delivery techniques
      10.1.8      Demonstration of Surveying and Mapping Act and Rules and Operating Procedures of SoP
      10.1.9      Organizations, service Rules and operating procedures of SoP
	25

	
	10.2      Project Planning
10.2.1     Introduction to project planning, project goals and objective, project deliverables, project milestones, activities and tasks,  analysis of work scopes, specification and design of projects
        10.2.2      Preparing PC-I,II,IV,V etc
10.2.3      Management of Project Monitoring & Accounts
 10.2.4      Cost and Time Estimation (Deposit works) -  Key Consideration, Expected out turn, Employment of Manpower and Resources, Team Compositions and Unforeseen
           10.2.5         Knowledge of Accounting Procedure
10.2.6      PPRA Rules and management of procurements 
10.2.7    Responsibilities of DDO and financials management of projects
	25

	Total
	50












LIST OF MACHINERY / EQUIPMENT TOOLS  / SOFTWARE 

	Name of Trade
	Certificate in Land Surveying

	Duration
	One-Year



	Sl. No.
	Description of Instrument / Equipment
	Type
	Quantity

	1
	RTK GNSS Set (1xBase + 3 rover)
	3 Sets

	2
	Total Station
	15

	3
	Level Machines
	15

	4
	Levelling Staves
	15

	5
	PT with Stand & Sight Rule
	30

	6
	Digital Photogrammetric Workstations
	5

	7
	Server with Networking
	1

	8
	Computers
	30

	9
	Laptops
	3

	10
	Multimedia Projector
	4

	11
	Photocopier
	1

	12
	Computer Table with Chair 
	30

	13
	Printer LaserJet
	5

	14
	CCTV System for Monitoring 
	1

	15
	Generator 200 KVA
	1


For a group of 30 students

	Sl
	Software

	1
	ArcGIS Desktop / Pro

	2
	AutoCAD

	3
	Global Mapper

	4
	Geographic Calculator

	5
	Allied Digital Mapping/DTM/DoM Software

	6
	Erdas Imagine

	7
	Allied Software with Total Station and GNSS equipment

	8
	MS Office

	9
	Adobe Photoshop

	10
	Python and C++ Programming languages






DETAIL OF REFERENCE BOOKS

	Subject
	Book Recommended

	SURVEYING
	Introduction to Surveying by Anderson, James M
Surveying by	Banister, A
Textbook of Surveying by Shahani, P.B
Surveying For Engineers by Uren, J
Plane And Geodetic Surveying by Clarkdavid
Introductory Surveying by Wirshing,James R
Surveying And Levelling by	Kanetkar,T.P
Advanced Surveying	by Shahani, P B
Surveying by Punmia. C
A Text Book of Surveying by Sharma,Jawahar 
A Text Book of Advanced by Sharma,Jawahar
Fundamentals of Surveying by Roy, S.K
Surveying by Dugal, S K

	MATHEMATICS
	A Text Book of Algebra and Trigonometry by Punjab Text Book Board Lahore.
A Text Book of Calculus And Analytic Geometry by Punjab Text Book Board Lahore
Calculus With Analytic Geometry by Yusaf, S.M
Plane And Spherical Trigonometry by Brenke, William C

	INTRODUCTION TO COMPUTER AND PROGRAMMING 
	Computer Studies by French, C S
Computer Virus and AntiVirus By Hruska, Jan
Computer Fundamentals by Goswami, Amitesh
Computer Fundamentals by Sinha, P.K

	TECHNICAL DRAWINGS AND DRAFTING
	Advanced Technique in AutoCAD by Thomas, Obert M.
Inside AutoCAD by Raker, D
A Hand Book For Drawing by Khoso,Nabi Bux
Technical Drawing by Frederick E. Giesecke
Principles Of Technical Drawing by Frederick E .Giesecke

	GEODESY
	Geodesy the Concept by Vanick,Peter
Geodesy by Bomford, G
Astronomy by Moche, Dinah L
Global Positioning System by Wellenhof, B.Hoff
Introduction to Geodesy by Ewing, Clair E.
Spherical Astronomy by Woolard, Edgar 

	DATABASE DESIGN
	Data Base Management by Gordon C. Everest
Fundamentals of Database Systems by Elmasri, Ramez
Principle of Data -Base Management by Martin, Ja
Data Base Design by Ryan K. Stephens And Ronald R Plew

	PHOTOGRAMMETRY
	Elementary Air Survey by Kilford, W
Elements of Photogrammetry by Raul R. Wolf
Text Book of Photogrammetry by K.K. Ram pal

	CARTOGRAPHY
	Element of Cartography by Rbinson, Arthur S
Basic Cartography For Students by Anson, R.W
Cartography by Kraak,Mnno Jan

	SURVEY COMPUTATION
	Theory of Probability by Jeffery, Harold
Basic Statistics by Leabo, Dick A
Survey Adjustments And Least by Rainford, Hume F
Probability by Semour, Lipschutz

	RS AND IMAGE PROCESSING
	Satellite Remote Sensing by Harris, Ray
Principles of Remote Sensing  by Curan,Paul J
Introduction to Remote Sensing  by Racknell,Arthur
Digital Remote Sensing by Nag, P
Remote Sensing by Slater, Philip N.
Remote Sensing And Image by Lillesand

	MAP PROJECTIONS
	Element of Map Projection by Deetz,Charles
Introduction to Map Projections By McDonnell, Porter 
Element of Cartography  by  Rbinson, Arthur S

	CONSTRUCTION  SURVEYING
	A Textbook on Highway Engineering  by Bhanut, K.L
Surveying for Construction  by Irvivine, William
Surveying With Construction by Kavanagh, Barry F.

	PROJECT PLANNING & COST ESTIMATION
	A Textbook of Estimating by Aziz, M.A
Estimating And Costing by Khan, M. Saqib
Estacode  By Hamid Ali
Fundamental Rules And Civil Service by Dogar,Tufail
Accounting Procedure Survey of Pakistan

	GEOGRAPHIC INFORMATION SYSTEM(GIS)
	Principles of GIS By Burrough And Mc Donnell 
Using ArcGIS by Esri.

	COMMUNICATION AND INTERPERSONAL SKILLS
	Communication and Interpersonal Skills by Elaine Donnelly, Liendsey Neville
Communication and Interpersonal Skills by Sechulz.






MINIMUM QUALIFICATION OF INSTRUCTOR


· Bachelors in Geographic Information Sciences with 01-year teaching / field experience
OR
· Bachelors in Geodesy and Surveying with 01-year teaching / field experience
OR
· Bachelors in Photogrammetry with 01-year teaching / field experience
OR
· Bachelors in Remote Sensing with 01-year teaching / field experience
OR
· Certificate / Diploma in Land Surveying with 06-years teaching / industrial experience
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