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Introduction to SurveyingIntroduction to Surveying

•• DefinitionDefinition::

SurveyingSurveying isis thethe sciencescience andand artart ofof determiningdetermining thethe
relativerelative positionspositions ofof pointspoints above,above, on,on, oror beneathbeneath
thethe earth’searth’s surfacesurface andand locatinglocating thethe pointspoints inin thethe
fieldfield..
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The work of the surveyor The work of the surveyor 
consists of 5 phases:consists of 5 phases:

1.1. DecisionDecision MakingMaking –– selectingselecting method,method, equipmentequipment andand finalfinal
pointpoint locationslocations..

2.2. FieldworkFieldwork && DataData CollectionCollection –– makingmaking measurementsmeasurements andand
recordingrecording datadata inin thethe fieldfield..

3.3. ComputingComputing && DataData ProcessingProcessing –– preparingpreparing calculationscalculations
basedbased uponupon thethe recordedrecorded datadata toto determinedetermine locationslocations inin aa
useableuseable formform..

4.4. MappingMapping oror DataData RepresentationRepresentation –– plottingplotting datadata toto
produceproduce aa map,map, plat,plat, oror chartchart inin thethe properproper formform..

5.5. StakeoutStakeout –– locatinglocating andand establishingestablishing monumentsmonuments oror stakesstakes
inin thethe properproper locationslocations inin thethe fieldfield..
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2 Categories of Surveying:2 Categories of Surveying:

1.1. PlanePlane SurveyingSurveying –– surveyingsurveying withwith thethe referencereference basebase forfor
fieldworkfieldwork andand computationscomputations areare assumedassumed toto bebe aa flatflat
horizontalhorizontal surfacesurface..

•• GenerallyGenerally withinwithin aa 1212 milemile radiusradius thethe pullpull ofof
gravitygravity isis veryvery nearlynearly parallelparallel toto thatthat atat anyany
otherother pointpoint withinwithin thethe radiusradius andand thusthus
horizontalhorizontal lineslines cancan bebe consideredconsidered straightstraight..

2.2. GeodeticGeodetic SurveyingSurveying –– surveyingsurveying techniquetechnique toto determinedetermine
relativerelative positionspositions ofof widelywidely spacedspaced points,points, lengths,lengths, andand
directionsdirections whichwhich requirerequire thethe considerationconsideration ofof thethe sizesize
andand shapeshape ofof thethe earthearth.. (Takes(Takes thethe earth’searth’s curvaturecurvature intointo
accountaccount..))
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7 Types of Surveys:7 Types of Surveys:

1.1. PhotogrammetryPhotogrammetry –– mappingmapping utilizingutilizing datadata
obtainedobtained byby cameracamera oror otherother sensorssensors carriedcarried inin
airplanesairplanes oror satellitessatellites..

2.2. BoundaryBoundary SurveyingSurveying –– establishingestablishing propertyproperty
corners,corners, boundaries,boundaries, andand areasareas ofof landland parcelsparcels..

3.3. ControlControl SurveyingSurveying –– establishestablish aa networknetwork ofof
horizontalhorizontal andand verticalvertical monumentsmonuments thatthat serveserve asas
aa referencereference frameworkframework forfor otherother surveysurvey projectsprojects..

4.4. EngineeringEngineering SurveyingSurveying –– providingproviding pointspoints andand
elevationselevations forfor thethe buildingbuilding CivilCivil EngineeringEngineering
projectsprojects..
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7 Types of Surveys:7 Types of Surveys:

5.5. TopographicTopographic SurveyingSurveying –– collectingcollecting datadata andand
preparingpreparing mapsmaps showingshowing thethe locationslocations ofof naturalnatural
manman--mademade featuresfeatures andand elevationselevations ofof pointspoints oo thethe
groundground forfor multiplemultiple usesuses..

6.6. RouteRoute SurveysSurveys –– topographictopographic andand otherother surveyssurveys
forfor longlong –– narrownarrow projectsprojects associatedassociated withwith CivilCivil
EngineeringEngineering projectsprojects..

•• Highways,Highways, railroads,railroads, pipelines,pipelines, andand
transmissiontransmission lineslines..

7.7. HydrographicHydrographic SurveyingSurveying –– mappingmapping ofof
shorelinesshorelines andand thethe bottombottom ofof bodiesbodies ofof waterwater..

•• AlsoAlso knownknown asas bathymetricbathymetric surveyingsurveying..



S
u

rv
e

y
in

g
-I

Brief History of SurveyingBrief History of Surveying::

1.1. SurveyingSurveying hadhad it’sit’s beginningbeginning inin EgyptEgypt aboutabout 14001400 BCBC
•• LandLand alongalong thethe NileNile RiverRiver waswas divideddivided forfor

taxationtaxation.. DivisionsDivisions werewere washedwashed awayaway byby
annualannual floodsfloods..

•• “ROPE“ROPE--STRETCHERS”STRETCHERS” EgyptianEgyptian surveyorssurveyors
werewere createdcreated toto relocaterelocate thethe landland divisionsdivisions
(measurements(measurements werewere mademade withwith ropesropes
havinghaving knotsknots atat unitunit distances)distances)..

•• ExtensiveExtensive useuse ofof surveyingsurveying inin buildingbuilding ofof
EgyptianEgyptian monumentsmonuments

2.2. GreeksGreeks:: expandedexpanded EgyptianEgyptian workwork andand developeddeveloped
GeometryGeometry..

•• DevelopedDeveloped oneone ofof thethe earliestearliest surveyingsurveying
instrumentsinstruments –– DiopterDiopter (a(a formform ofof level)level)..
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Brief History of SurveyingBrief History of Surveying::

3.3. RomansRomans:: developeddeveloped surveyingsurveying intointo aa sciencescience toto
createcreate thethe RomanRoman roads,roads, aqueducts,aqueducts, andand landland
divisiondivision systemssystems..

•• SurveyorsSurveyors heldheld greatgreat power,power, hadhad
schoolsschools andand aa professionalprofessional organizationorganization

•• DevelopedDeveloped severalseveral instrumentsinstruments::
•• GromaGroma –– crosscross instrumentinstrument usedused toto

determinedetermine lineslines andand rightright anglesangles
•• LibellaLibella –– “A”“A” frameframe withwith aa plumbplumb bobbob

usedused forfor levelingleveling
•• ChorobatesChorobates –– 2020’’ straightstraight edgeedge withwith oiloil inin

notchnotch forfor levelingleveling
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4.4. MiddleMiddle AgesAges:: landland divisiondivision ofof RomansRomans continuedcontinued
inin EuropeEurope..

•• QuadrantsQuadrants –– squaresquare brassbrass frameframe
capablecapable ofof turningturning anglesangles upup toto 9090°°
andand hashas aa graduatedgraduated scalescale developeddeveloped
byby anan ItalianItalian namednamed VonVon PisoPiso..
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Brief History of SurveyingBrief History of Surveying::

5.5. 1818thth && 1919thth CenturyCentury inin thethe NewNew WorldWorld:: thethe needneed forfor
mappingmapping andand markingmarking landland claimsclaims causedcaused extensiveextensive
surveying,surveying, especiallyespecially byby thethe EnglishEnglish..

•• 17851785:: UnitedUnited StatedStated beganbegan extensiveextensive surveyssurveys
ofof publicpublic landslands intointo oneone milemile squaresquare sectionssections

•• 3030 statesstates surveyedsurveyed underunder thethe UU..SS.. PublicPublic LandLand
SystemSystem (also(also calledcalled thethe RectangularRectangular System)System)

•• 18071807:: UnitedUnited StatesStates GeologicalGeological SurveySurvey
foundedfounded toto establishestablish anan accurateaccurate controlcontrol
networknetwork andand mappingmapping

•• FamousFamous AmericanAmerican SurveyorsSurveyors:: GeorgeGeorge
Washington,Washington, ThomasThomas Jefferson,Jefferson, GeorgeGeorge RogersRogers
Clark,Clark, AbeAbe LincolnLincoln andand manymany moremore..
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Brief History of SurveyingBrief History of Surveying::

6.6. 2020thth CenturyCentury andand BeyondBeyond:: AsAs technologytechnology advanced,advanced,
populationpopulation increased,increased, andand landland valuevalue causedcaused developmentdevelopment ofof
licensurelicensure forfor surveyorssurveyors inin allall statesstates..

•• EducationalEducational requirementsrequirements forfor licensurelicensure beganbegan
inin thethe earlyearly 19901990’s’s

•• CapableCapable ofof electronicelectronic distancedistance measurement,measurement,
positioningpositioning usingusing globalglobal positioningpositioning systems,systems,
constructionconstruction machinemachine control,control, andand lidarlidar
(scanning)(scanning) mappingmapping

•• InvolvementInvolvement inin rebuildingrebuilding ofof thethe infrastructureinfrastructure
andand geographicgeographic informationinformation systemssystems (GIS)(GIS)

•• ShortageShortage ofof licensedlicensed professionalsprofessionals isis projectedprojected
wellwell intointo thethe 2121stst centurycentury
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