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TRAINING OBJECTIVES:
Certificate in Land Surveying is one-year technical program designed to cope with rapid technology advancement in the field of Surveying & Mapping. The main objectives of this course are to provide:
· A basic knowledge about theoretical concepts of various techniques of Surveying & Mapping.
· To impart technical skills in basic of advance techniques of Surveying & Mapping.
· Appropriate level of computer literacy with proficiency in use of various software used in the technology.
· An understanding of ability to undertake processes required for collecting, storing of manipulating data with traditional & modern techniques / equipment.
· Sufficient knowledge in surveying to gain employment. 


CURRICULUM SALIENTS
	
Name of course

	
:
	
Certificate in Land Surveying

	Entry level
	:
	Matric (Science)/F. Sc Pre-Engineering/ICS

	Duration of course
	:
:

	50 weeks
1750 Hours


	Training methodology
	:
	Theory 23% (Study hrs) and 40% Marks.
Practical 77% (Study hrs) and 45% Marks.
Sessional 15% Marks


	Medium of Instruction
	:
	English













KNOWLEDGE COMPETENCY DETAILS

On the successful completion of course, the trainee shall be able to
1. Work according to the rules and regulations of surveying & mapping ethics.
2. Working knowledge of different surveying instruments including Total Station, GPS & Work Stations.
3. Execution of Control Survey, Topographic Survey on different scales.
4. Computations and adjustments involve control survey.
5. Map preparation and interpretation using prescribed symbols.
6. Knowledge of basic geodesy and map projections.
7. Fundamentals of computers 
8. Able to work with ArcGIS and AutoCAD for map digitization.
9. Theoretical knowledge of Photogrammetric procedures.
10. Handling, store, recover and backup of digital databases.
11. Statistical analysis of data.
12. Digital image processing techniques.

SKILL PROFICIENCY DETAILS

On the successful completion of the course, the trainee will have following skills:
1. Prepare maps using Plane Table of Total station.
2. Digitize map in ArcGIS & AutoCAD.
3. Compute and adjust the traverse line & triangulation of level lines.
4. Interpret the aerial photographs & satellite images.
5. Prepare the originals & guides, scales and projection of mapping.
6. Select appropriate scale of contour interval for various types of maps & surveys.
7. To export/import of process digital data of GPS & Total Station.
8. Scanning of printing of maps.

	
	









	Certificate in Land Surveying
Scheme of Studies
(50 weeks)


	Code No.
	Subjects
	Theory
	Practical
	Sessional
	Total

	
	
	Hrs
	Marks
	Hrs
	Marks
	
	Hr
	Marks

	CLS-1
	Geodetic Surveying & Computation
	50
	50
	150
	50
	20
	200
	120

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

	CLS-3
	Mathematics & Technical Drawing
	50
	50
	-
	-
	20
	50
	70

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

	CLS-5
	Fundamental of Computer and Databases
	50
	50
	-
	-
	20
	50
	70

	CLS-6
	Geographic Information System
	50
	50
	150
	50
	20
	200
	120

	CLS-7
	Photogrammetry & Remote Sensing
	50
	50
	150
	50
	20
	200
	120

	CLS-8
	Cartography & Printing
	50
	50
	150
	50
	10
	200
	110

	Total
	400
	400
	1350
	450
	150
	1750
	1000


 




CLS-1 Geodetic Surveying and Computation

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	1.
	1.1 Basic Concepts of Geodesy	
1.1.1. Definition of Geodesy, Figure of Earth, Geoids, Spheroid, Longitudes, Latitudes, Meridian, Prime Meridian etc.
1.1.2. Concept of Geographical Coordinates 
1.1.3. Difference of longitude, convergence of meridians
	04

	
	1.2 Angles and Directions
1.2.1 Different types of horizontal angles, Meridians, Bearings, azimuths and their types, Magnetic declination, Local attraction, Variations in magnetic declination
1.2.2 Methods of determining angles and directions using magnetic compass, theodolite etc.
1.2.3 Vertical angle and its measurement by using clinometer, theodolite and total station, Errors in angular measurements and precautions for accurate observations
	08

	
	1.3 Traversing
1.3.1 Definition of traverse, Purpose of theodolite traverse, Kinds of traverse, Advantages and disadvantages of open and closed traverses.  
1.3.2 Bearing and its kinds, inter conversion of different kinds
1.3.3 Field procedure of traversing, Angular and linear checks in traversing.
1.3.4 Computation of Different Adjustment methods of a traverse line
1.3.5  Plotting of traverse angles and distances, computing Coordinate 
1.3.6  Precautions in field observations for desired accuracy
	08

	
	1.4 Triangulation and Trilateration
1.4.1 Triangulation and its objectives, Principles of triangulation, Advantages and disadvantages of triangulation, Base line, Triangulation figures, well defined triangles.
1.4.2 Intersection, resection and their application in horizontal surveys
1.4.3 Meaning and explanation of trilateration, Figures in trilateration, Errors precautions and limitations, Adjustment of trilateration
	06

	
	1.5 Satellite Geodesy (GNSS) For Geodetic Measurement
1.5.1 Introduction to GNSS, its Types, Principle and working of GNSS for Geodetic Control, Different Precision Parameters
1.5.2  Observation techniques (DGPS and kinematics observation methods), adjustment of errors in GNSS
1.5.3  Downloading, processing and plotting of GPS data
	08

	
	1.6 Astronomy
1.6.1 Definition & Explanation of basic terms:	Sphere, great & small circles, earth axis of rotation, north & south pole, the terrestrial equator, the horizon, the zenith & nadir, declination circle, hour circle, parallel of latitudes, east & west points, altitude, co-altitude, the azimuth, the latitude, co-latitude declination, co-declination, the right ascension, the hour angle, culmination, elongation, circumpolar stars meridian, celestial meridian, vertical circle, prime vertical, latitude, longitude, Astronomical triangle"
1.6.2 Star observation programme, Latitude & azimuth observation & computation
	06

	
	1.7 Computations and Adjustment
1.7.1 The need of Computation and adjustment of Geodetic measurement including theodolite resection
1.7.2 Adjustment of observed angles of triangle and Braced quadrilateral
1.7.3 Computation of traverse and adjustment by Bowditch’s method
1.7.4 Computation of different kinds of bearing, convergence of grid bearing.
1.7.5 Calculation of curvature and refraction corrections.
1.7.6 Calculation of coordinates of the points intersected from three consecutive stations of a traverse line. Conversions of spherical and grid coordinates of a point, Calculations of Areas using coordinates
	10

	Total
	50





List of Practical
(CLS-1 Geodetic Surveying and Computation)

	List of Practical 
	Hrs

	P.1.1  	Run, compute and adjust first order leveling line of about 01Km in length between two bench marks. 
P.1.2   	Run, compute and adjust HP leveling line of at least 200-meter between two bench marks.
P.1.3    	Run, compute and adjust Triangulation between at least 04 Stations
P.1.4   	Determine of Azimuth/Bearing of a line using Polaris Observation.
P.1.5   	Determine Azimuth/Bearing of a line using Solar Prism.
P.1.6   	Determine Latitude of a point by astronomical observations.
P.1.7   	Determine point positioning and using GNSS (static, rapid-static, real-time kinematic etc) and compute coordinates
P1.8  	Determine Latitude, longitude, Longitude differences using Astronomical triangular data
P.1.9     	Compute errors in astronomical distances and azimuth and rectify
P.1.10    	Transform geodetic coordinates from WGS 84 to Lambert systems using transformation parameters
	150





CLS-2 Plane Surveying

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	300 hrs
100 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	2.
	2.1. Introduction  		
2.1.1 Definition and Principle of surveying, objectives & uses of   surveying, Main Divisions of Survey:   Geodetic of Plane Surveys.
2.1.2   Classification of Survey with respect to place, instrument and nature of survey.
2.1.3 Introduction to Surveying Instruments
	06

	
	2.2. Measurement of Horizontal Distance
2.2.1 Methods of measuring horizontal distances.
2.2.2 Measurement by chain and tape, Limitations
2.2.3 Setting up, use and Precautions to Electronic Distance Measurements (EDMs). 
	06

	
	2.3. Vertical Measurement (Levelling)
2.3.1    Levelling and its objectives.
2.3.2    Types of levelling instruments.
2.3.4   Methods and procedures of levelling and computation methods.
2.3.5    Reciprocal levelling. Tertiary levelling, of Precise levelling, barometric levelling, trigonometric levelling
2.3.6    Sources of errors in levelling and field, their effects, Influence of curvature and refraction.
	8

	
	2.4. Tachometry
2.4.1  Instruments used in tachometry, uses of tachometry, advantages and disadvantages of tachometric surveying.
2.4.2  Principles of tachometry, Stadia system and the tangential system 
	05

	
	2.5. Total Stations Survey 		
2.5.1  Basics of Total Station, Types of Total Station, Advantages and disadvantages of Total Station
2.5.2    Configuring a Total Station, Feature codes of attributes
2.5.3     Data collection procedures, Data down loading and processing.
	10

	
	2.6. 2.6   Cadastral Surveying
2.6.1. Introduction to types of revenue data and record that establishes depositories of land title information
2.6.2    Purpose and objectives of Cadastral/land Survey System 
2.6.3   Fundamental of LRMIS (Land Record Management Information System)
	8

	
	2.7. Engineering Survey
2.7.1   Setting out Horizontal and Vertical control points
2.7.2    Setting out line and polygon features.
2.7.3    Longitudinal or profile levelling, cross-section levelling.
2.7.4     Setting out small buildings
2.7.5   Introduction, classification of curves, Designation of curve, elements of simple curve
2.7.6   Setting out of curve by deflection angle methods and by coordinates, Problems in setting out curves
2.7.7   Formulation and computation of volumes, volumes of large-scale earthworks
	7

	Total
	50




List of Practical
(CLS-2 Plane Surveying)

	List of Practical 
	Hrs

	1. 
2. 
P.2.1  	Run, Compute and adjust a single tertiary level line of at least one kilometre between two bench marks and determination f reduced levels.
P.2.2    	Measure horizontal & Vertical angle by compass, theodolite and total station.
P. 2.3   	Measure angle between forward and backward station, 
P.2.4     	Measure  distance with chain, tape or EDM
Topographic Survey using Total Station
P.2.5   	Setting up and configuring parameters
P.2.6  .	Data collection (at least 2 SqKm) using Feature codes and attributes in the field
P.2.7   	Data down loading/processing to create map on scale 1:1000
Cadastre Survey
P.2.8	Field Visit to Land Records Office to collect land record. 
P.2.8	Survey of a designated area using GNSS or total stations.
P.2.9	   Marking, measuring, and recording land parcels accurately.
P.2.10    		Field data processing to create an accurate cadastral map using GIS software.
P.2.11    	Digitizing boundaries, parcels, and ownership information.
Engineering Survey
P.2.12	L Sections and cross section in the field. Preparing profile on graph and Ms. Excel.
P.2.13    Lay out of small building with the help of TS/GNSS
P.2.14   Setting out simple curve by deflection angle and coordinate method
P.2.15    Volume of Large-scale earth work, Area &volume computation
P.2.16   Creating drawing in AutoCAD - preparing Layers and drawing various features (Points, Lines & Polygons)
P.2.17  Use of editing tools and addition of dimensions, preparation of layouts and printing of drawings

	300




CLS-3 Mathematics and Technical Drawing

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	-
	20 Marks



	S.
No.
	Detail Content
	Theory

	3.
	1. 
2. 
3. 
5.1. Algebra		
3.1.1. Factorization using different formulae
3.1.2. Solutions of Linear and Simultaneous Equations
	8

	
	5.2. Matrices and Determinants		
3.2.1. Fundamentals of matrices and its kinds
3.2.2. Operations on matrices
3.2.3. Determinants of matrices
	8

	
	5.3. Fundamentals of Trigonometry
3.3.1. units of measure of angles and their conversion
3.3.2. Trigonometrical ratios and their relationship
3.3.3. fundamental identities
3.3.4. Solution of right and oblique triangles
	8

	
	5.4. Co-ordinate Geometry 
3.4.1. Cartesian and polar coordinates and their plotting on graph paper
3.4.2. Distance between two known points
3.4.3. Straight line, its slope, equation of graph
3.4.4. Area of triangle when coordinates of vertices are known
	6

	
	5.5. Calculus
3.5.1. Differentiation of Algebraic and trigonometric functions
3.5.2. Integration of Algebraic and trigonometric functions
3.5.3. Conic Functions
	8

	
	5.6. Technical Drawings
3.6.1. Drawing instruments, drawing sheet their layout and planning, care of storage of original drawing.
3.6.2. Construction of Geometrical figures, lines, angles, triangles, quadrilaterals, polygons, circle
3.6.3. Construction of bisectors, medians, circles within triangles
	6


	
	5.7. Scales
3.7.1. Introduction, Importance of scales representative fraction, types of scales, linear scales, diagonal scales, comparative scales
3.7.2. Construction of various types of scales
	6

	Total
	50





CLS-4 Advance Surveying

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	450 hrs
150 Marks
	20 Marks




	S.
No.
	Detail Content
	Theory

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

	Total 
	50




List of Practical
(CLS-4 Field Surveying)

	List of Practical 
	Hrs

	"Scale 1:1000” Surveying and Mapping
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” Surveying and Mapping
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” Surveying and Mapping
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.


	450




CLS-5 Fundamental of Computer and Databases

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	-
	20 Marks



	S.
No.
	Detail Content
	Theory

	5.
	4. 
5. 
5.1. Fundamental of Computers		
5.1.1. Introduction, Characteristics of computers, Classification of computers, Parts of Computers
5.1.2. Input, Output of Storage devices
5.1.3. Software and types of software, Operating systems of application software packages,
5.1.4. Simple programming for basic operations 
5.1.5. Repairing and rectifying common computer problems
5.1.6. Computer Security measures/ management and Selection of antivirus against Cyber- attacks, Hacking/data theft, and data encryption etc.
	25

	
	5.2. Database Management		
5.2.1. Importance and characteristics of Databases
5.2.2. Trouble shooting and installations of software
5.2.3. Management of Network systems 
5.2.4. Maintenance of Servers and data storage with back up
5.2.5. Establishment of NSDI for Pakistan, importance, development and functioning
	25

	Total 
	50

























CLS-6 Geographic Information System (GIS)

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	6.
	1. 
2. 
6.1. Introduction to Geographic Information System (GIS)  	
6.1..1  Introduction and applications of GIS 
              6.1.2  Key Components of GIS- GIS hardware consideration, Input devices, storage devices, output devices, Capabilities of GIS software
6.1.3  Using Arc Catalog for GIS mapping
6.1.4  Using Arc Map software 
	12

	
	6.2. GIS Data Models		
6.2.1    Working with Raster & Vector Data
6.2.2     Comparison between raster & vector data
6.2.3    Vector data layers, layer structure, Raster data structure, Attribute data, data quality, meta data
	12

	
	6.3. Data Sources and Capturing Technique
6.3.1    Scanning maps, georeferencing and adjustment
6.3.2    Digitizing of different features 
6.3.3   Open and working with attributes table, changing display of attribute tables
6.3.4    Dynamic Labels, setting rules for placing labels, Interactive label and creating annotation 
6.3.5   Digitizing errors, Topological Errors, errors in base data, scanning errors, plotting errors
	10

	
	6.4. Data Layers Colors and Symbology
6..4.1   Working on shape files and feature classes
6.4.2    Adding Field attributes and symbology
	8

	
	6.5. Data Visualization
6.5.1   Adding/creating symbology
6.5.2   Querying data, Geo-processing
6.5.3    Editing features of attribute values
6.5.4     data conversion/Geo-database
6.5.5    Map lay-out / printing
	8

	Total
	50





List of Practical
(CLS-6 Geographic Information System)

	List of Practical 
	Hrs

	P.6.1.	Enlisting input data and prepare project with all input data sets
P.6.2   	Creating and adding Vector data layers, layer structure, adding Raster data structure, filling Attribute data, checking data quality, preparation of meta data
P.6.3     	Add Scan maps, perform georeferencing and adjustment
P.6.4      	On-screen digitizing of different features
P.6.5      	Create attributes table, changing display of attribute tables
P.6.6   	Dynamic Labels, Setting rules for placing labels, Interactive labels and creating annotation
P.6.7     	Work on shape files and feature classes (at least 4 classes), editing , Adding Field attributes and symbology to create GIS map
P.6.8    	creating Geo databases
P.6.9    	Develop Querying data for analysis
P.6.10    	Convert into print format e.g. EPS format
P.6.11    	Generate Map lay-out for  printing
	150




CLS-7 Photogrammetry and Remote Sensing

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	20 Marks



	S.
No.
	Detail Content
	Theory

	7.
	1. 
2. 
3. 
4. 
5. 
6. 
7. 
7.1. Basic concepts		
7.1.1. Definition, History and applications of Photogrammetry 
7.1.2. Explanation of terminologies (Flight line, Photo Strip, end over laps, side overlaps
7.1.3. Types of photographs, Geometry, Scale of vertical photograph, Photo scale, Methods of determining scale of vertical photographs
7.1.4. Mission planning, Calculation of number of strips of photographs Relief displacement, Flying height
7.1.5. Types of aerial cameras, Main parts of aerial camera, Focal plane of fiducial marks Relief displacement, Flying height
	10

	
	7.2. Stereoscopic viewing		
7.2.1. Depth perception, Human eye, Stereoscopic depth perception 
7.2.2. Viewing photographs stereoscopically, Object recognition stereoscopes & its uses
7.2.3. Stereoscopic parallax, Causes of y-parallax, Methods of parallax measurement
7.2.4. Types and functions of Stereoscopes and stereo-plotters
	10

	
	7.3. Digital Mapping
7.3.1. Definition and Objectives of Aerial Triangulation
7.3.2. Procedure of Aerial Triangulation
7.3.3. Preparation of project and mapping procedures using DPWs, 
7.3.4. Methods of Contouring on DPWs,
7.3.5. Image Setting of Map updation
	12

	
	7.4. Remote Sensing
7.4.1. Definition and History, Concepts and principles of remote sensing, Components of remote sensing
7.4.2. Physical basis (EM spectrum energy interaction spectral reflectance curves image characteristics), Sensor systems
7.4.3. Platforms (Types of Orbital Characteristics), Scanners
7.4.4. Object Recognition on satellite imagery
	10

	
	7.5. Image Processing
7.5.1. Practice in Enhancement and Color Balancing techniques
7.5.2. Image Processing:  Mosaicing, Image Sub setting, Resampling, Image fusing & Pan Sharpening
7.5.3. Image rectification & Registration
7.5.4. Land Classification (Supervised and Unsupervised)
	8

	Total
	50







List of Practical
(CLS-7 Photogrammetry and Remote Sensing)

	List of Practical 
	Hrs

	8. 
9. 
10. 
11. 
Photogrammetry
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)
Remote Sensing and Image Processing 
P.7.6    Ensure the image quality by improving its brightness, colour balancing 
P.7.7   Create Mosaic out of given 3 image tiles 
P.7.8    Create at least 4x Sub sets of a given image tile
P.7.9    Create Pan sharpen image by fusing given multispectral and pan image  
P.7.10   Perform unsupervised classification up to least 4 classes
P.7.11    Perform supervised classification up to least 4 classes
P.7.12     Perform rectification of images using GCPs.

	150




CLS-8 Cartography & Printing

	Theory
	Practical
	Sessional

	50 hrs
50 Marks
	150 hrs
50 Marks
	10 Marks



	S.
No.
	Detail Content
	Theory

	8.
	8.1. Cartography Concept		
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
8.1. 
8.1.1. Scope of cartography, principles of cartography, Technical advances in cartography
8.1.2. Classes of maps, Basic characteristics of  maps,  classification of topographic map
8.1.3. Numbering System of Map Sheets
8.1.4. Scale, graticule, grid, fair drawing of graticule
8.1.5. Compilation and editing Map, Enlargements and reduction of maps and their limitations
	14

	
	8.2. Map projection 		
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
8.1. 
8.2. 
8.2.1. The fundamental properties & significance of a map projection
8.2.2. The main classes of map projection
8.2.3. Lambert conformal conical projection with one and two standard parallels.
8.2.4. UTM, LTM. Projection with their key features
	12

	
	8.3. Map Design  
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
8.1. 
8.2. 
8.3. 
8.3.1. Color scheme of maps, Size of map, plotting and checking of Graticules.
8.3.2. Marginal information, Placement of various details in the map
8.3.3. Alignments and guidelines for depicting international and National Borders.
8.3.4. Uses of departmental symbology
	12

	
	8.4. Map Printing 
8.4. 
8.4.1. Overview of Printing Techniques
8.4.2. Colour Schemes for Printing
8.4.3. Procedure for CMYK Printing
8.4.4. Maintenance of Printing Machines
	12

	Total 
	50




List of Practical
(CLS-6 Cartography & Printing)

	List of Practical 
	Hrs

	12. 
13. 
14. 
15. 
8.1. Draw Symbols with of various features out of National Map Symbology (examiner to provide list of features)
8.2. Draw Symbols with of various features out of General Map Symbology (examiner to provide list of features)
8.3. Draw Graticules and Projection on 1:1K, 10K & 50K
8.4. Prepare map portion (at least 4 SqKm) on LCC and UTM and compare results and distortions
8.5. Draw map scales (plan and diagonal scales) as appropriately for scales on 1:1K, 10K & 50K 
8.6. Genaralize Map from 1:50K maps (at least 4 map components) to 1:250 K.
8.7. Enlarge smaller scale map to large map sheets (at least 2x maps)
8.8. Prepare Color separation guides for printing
8.9. Prepare maps in CMYK Printing schemes for printing 
8.10. Prepare maps and guides for field verification 


	150




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 Book

	Subject
	Books 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 Clark david
· Introductory Surveying by Wirshing, James R
· Surveying of Levelling by Kanetkar, T.P
· Advanced Surveying	by Shahani, P B
· Surveying by Punmiab.C
· A Textbook 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
	· Computer Studies by French, C S
· Computer Virus of Anti-Virus 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

	Photogrammetry
	· Elementary Air Survey by Kilford, W
· Elements of Photogrammetry by Raul R. Wolf
· Text Book of Photogrammetry by K.K. Rampal

	Cartography
	· Element Of Cartography By Rbinson,Arthur S
· Basic Cartography for Students by Anson, R.W
· Cartography by Kraak, Mnno Jan

	Remote Sensing 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 of 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.

	Geographic Information System (GIS)
	· Principles of GIS By Burrough And Mc Donnell
· Using ARCGIS By Esri.




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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