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DEFINITIONS 

Term Definition 

A-priori 
The anticipated errors of survey observations and which are utilised as an input in 

a least squares adjustment. 

A-posteriori 
The corrections or residuals to survey observations resulting from the output of 

the least squares adjustment. 

Analogue Aerial 

Survey Camera 

A camera that has all the features of a conventional camera, but it is much larger, 

is automatic and has been adapted for specific tasks. The camera is mounted in 

an aircraft. Adjustment of the camera is done mechanically or is electrically 

assisted. 

Annotation 
A field process of identifying detail on a photograph and which is not clear or 

obvious and is then used to enhance the CAD drawing or an Orthophoto. 

Basic Survey 
The establishment of a survey control network of permanent survey stations on a 

project. 

Benchmark 
A survey beacon that has a height which is recorded in reference to the mean 

sea level. 

Borrowpits 
An area from which material, usually soil, gravel or sand is removed for a defined 

use. 

Breaklines 

Reflect changes in the terrain surface which act as a barrier to the interpolation of 

a TIN model.  Typical breaklines are; top of slopes, bottom of slopes, road edges, 

shoulder break points, retaining walls, culvert wing walls etc. 

Bridge 
A structure which spans physical obstacles such as a body of water, valley, road 

or railway. 

Cadastral As defined in the Land Survey Act, Act 8 of 1997. 

CAD  Computer aided drafting. 

Calibration 

Certificate 

A certificate issued by survey instrument suppliers once the relevant equipment 

has been calibrated by an authorised organisation which must have the 

calibration values stated thereon. 

Check Cross-

Sections 

A physical survey which is of a longitudinal nature and where the direction is at 

90 to a given alignment and where its reference point is that alignment and is 

specifically to provide a quality control measurement in relation to a given survey 

project. 
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Term Definition 

Client 
Being the organisation or individual who appoints the Surveyor to undertake the 

survey work. 

Conical Beacons 

 Being an iron peg imbedded in concrete with specifications as defined in 

Annexure 10. Such beacons are used as Permanent Survey Control points and 

are fixed in Y, X and Z Cartesian coordinates.  

Construction 

Surveyor 

A Surveyor employed or appointed by the contractor on construction projects, 

also referred to as the Contractors’ Surveyor 

Continuous 

Model 

 A continuous drawing to scale which reflects all topographical information and 

detail where such information and detail is specified in terms of the relevant 

survey project. ‘A0’ scale sheets may be extracted from this continuous drawing. 

Crabbing 

This is where the aircraft containing the Analogue or Digital Survey Camera flies 

at a skew as a result of cross winds. The angle to the flight line is known as the 

‘angle of crab’. 

Culvert 
A structure channelizing water. It is generally used to allow water to pass beneath 

a road, railway line, or an embankment. 

Data Voids 

During Laser 

Scanning 

Gaps in the scanned data caused by temporary obstructions or inadequate 

scanning control points.   

Datum Level  Is a reference plane used to relate heights to.  

Datum Point 
A reference point on which a survey is based and can be defined by either 

horizontal (Y and X coordinates) or vertical (Z height) or both. 

Digital Aerial 

Survey Camera 

A large format camera with digital frame sensors based on charge-coupled 

device (CCD) arrays and has geometric characteristics similar to a film- based 

camera. 

Digital Elevation 

Model (DEM) 

The term DEM is used as a general term for Digital Surface Models (DSM) and 

Digital Terrain Models (DTM), only representing height information without any 

further definition about the surface. 

Digital Image / 

Image 

A photographic image created either directly with a digital camera or with an 

analogue metric camera where the negative or diapositive has been scanned to a 

high degree of accuracy. 
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Term Definition 

Digital 

Photogrammetric 

Workstation 

(DPW) 

Generally referred to as a Software System. 

Digital Scanning 

of Aerial 

Photographs 

A method of converting conventional photographic images to digital images using 

a high resolution scanner.  The scale of the photo and scanning resolution shall 

determine the Pixel size and the Pixel size shall determine the Ground Sample 

Data (GSD) on the ground. 

Digital Surface 

Model (DSM) 

A surface represented by a Digital Surface Model includes buildings and other 

objects as where DTMs represent the bare ground. 

Digital Terrain 

Model (DTM) 

A mathematical model represented by Y, X and Z Coordinates and which model 

accurately represents the Earth’s surface.  

DOP 
(Dilution of 

Precision) 

Being a mathematical representation for the quality of the GPS position solution.  

Value 1 indicates a good satellite constellation and high quality data.  Value 8 is 

considered as poor 

DTM Filtering 
The filtering of a laser Point Cloud by making defined vertical changes so as to 

significantly reduce the DTM. 

Dual Carriage 

Way 
A divided highway comprising of two carriageways and separated by a median. 

Ellipsoid 

A mathematically-defined surface which approximates the actual Earth’s surface. 

An Ellipsoid therefore enables all geodetic computations to be performed with 

reference to this Ellipsoid and defines latitude, longitude and elevation.  

Epoch 1994.0 The ‘Julian epoch’ at which the observation was made. 

Field Check 

Check Surveys undertaken in order to confirm that the survey project adheres to 

all specifications.  Field Checks are carried out by the project Surveyor and the 

Client. 

Flight Lines 

The path that the aircraft must fly or has flown in order to photograph the area 

required to be mapped. 

 

Flight Plan 
A plan drawn at a suitable scale showing the actual aerial photography Flight 

Lines, photo positions and photo numbers. 

Gantry 
A structure which is located over a road and ordinarily is utilized to hold a sign 

board. 
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Term Definition 

GDOP 
(Geometric 

Dilution of 

Precision) 

Is a factor in the error calculation made up of PDOP and satellite timing. 

Geo TIFF Being a geo-referenced photo in a specific format (Tagged Image File Format). 

Geoid 

An equipotential surface and may be described as a mathematical figure of the 

Earth, a smooth but highly irregular surface that corresponds not to the actual 

surface of the Earth's crust, but to a surface which can only be known through 

extensive gravitational measurements and calculations. It can also be described 

as the true physical figure of the earth in contrast to the idealized geometrical 

figure of an ellipsoid. 

Geodesy 

Geodesy, also named Geodetics, a branch of earth sciences, is the scientific 

discipline that deals with the measurement and representation of the Earth, 

including its gravitational field, in a three-dimensional time-varying space. 

Geodetic 
Geodetic datums define the size and shape of the earth and the origin and 

orientation of the co-ordinates system used to map the earth. 

GPS 

Global Positioning System (GPS) is a satellite-based navigation system made up 

of a network of 24 satellites placed in orbit by the United States Department of 

Defence, used in the context of this document for surveying purposes. 

Ground Sample 

Distance 
Being the distance on the ground represented by one Pixel in a digital image. 

GSR General Safety Regulations in terms of the OH&S Act. 

Height Above 

Mean Sea Level 

(HMSL) 

The elevation on the ground of any object and is defined with reference to the 

mean sea level. 

Illuminated 

Footprint 

The energy in the radar pulse reflected back towards the radar. This is what the 

radar measures. It is known as radar backscatter.  

Image 

Resolution 

The detail that an image reflects. The term applies to raster digital images, film 

images and other types of images. Greater Image Resolution then implies greater 

image detail. 

Inertial 

Measurement 

Unit (IMU) 

A device that senses and quantifies motion by measuring the forces of 

acceleration and changes in attitude in the pitch, roll, and yaw axes using 

accelerometers and gyroscopes. 
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Term Definition 

Intermediate Key 

Points 

These are points spaced at every 200m along ‘straights’ and at every 100m on 

‘curves’ which are staked when setting out a road centre line. 

Intermediate 

Points 

Centre line points at 20m intervals and are normally required to define the 

positions where ‘cross-sections’ have to be taken. 

ITRF91 The International Terrestrial Reference Frame report of 1991. 

Key Points 

The ‘begin curve’ (BC), ‘begin of transition curve’ (BTC), ‘begin of circular curve’ 

(BCC), ‘end curve’ (EC), ‘end transition curve’ (ETC) and which must be staked 

when setting out a road centre line. 

Kilometer 

Markers 

Reference markers reflecting the distance measured from a specific point and 

defines the specific kilometer distances on a road route. Kilometer Markers can 

either be spaced at one kilometer or every 200 meters along the road. 

Laser Scanning Refer to the definition “Lidar Scanning”.  

Lidar  Light Detection and Ranging also referred to as LIDAR is an optical remote 

sensing technology that can measure the distance to, or other properties of a 

target by illuminating the target with light, often using pulses from a laser. 

Lidar Scanning The collection of DTM data using a Lidar scanner and which records thousands 

of measurements per second thereby creating a very dense Point Cloud dataset.  

 

Lo 

 

The longitude origin of the Cartesian Coordinate system. e.g. Lo 27 uses 

Longitude 27 as its origin. 

Locality Sketch An inset to a CAD drawing generally at a 1:50 000 scale and which defines the 

position of the surveyed area, reflected on the CAD drawing, in relation to the 

greater area surrounding it. 

MTLS Mobile Terrestrial Laser Scanning (MTLS) technology incorporates a vehicle 

mounted laser scanner, GPS system and an Inertial Measurement System (IMU) 

which captures high density readings to create a Point Cloud from which a 

drawing and a DTM model can be created. 

Multiple Returns 

 

The ability of a Lidar System to detect and record Multiple Returns from a single 

laser pulse, usually first and last return. Multiple Returns typically occur at 

building edges and in vegetation, e.g. one part of the laser beam may be 

reflected from the top of the tree and some part within the tree and/or the ground 

surface. 
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Term Definition 

National Co-

ordinate System 

 

Being the official co-ordinate system used in South Africa and which is based on 

the ITRF91 (Epoch1994.0) coordinates for the Hartebeesthoek Radio Astronomy 

Observatory (HartRAO) that uses the WGS84 reference system. 

National 

Geodetic 

Benchmarks 

(NGBM) 

The official Precise Level Bench Marks with elevations based on mean sea level 

and as published by The Chief Directorate: National Geo-spatial Information 

(NGI). 

National 

Trigonometric 

Network 

The official Trigonometric Beacons with Y, X and Z coordinates and as published 

by The Chief Directorate: National Geo-spatial Information (NGI). 

Noise during 

Laser Scanning 

Erroneous measurement data resulting from random errors. 

North Direction  True North Direction which differs from place to place from magnetic north. The 

true North Direction on survey drawings in South Africa represents a direction 

angle of 180° and must be shown on the survey drawings. 

Occupational 

Health and 

Safety (OH&S) 

Act, Act 85 of 

1993 

The act enforcing the safety requirements. 

Office Checks A quality control process undertaken in the office to ensure that the CAD work 

and deliverables conform to defined specifications and standards. These checks 

are undertaken by the Surveyor and the Client. 

Ortho 

Rectification 

Refer to the definition for Ortho Rectified Photo Image.  

Ortho Rectified 

Photo Image 

A digital image where each individual Pixel is rectified in relation to its planemetric 

position to the same degree of accuracy as the digital elevation model and other 

vector data. 
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Term Definition 

Orthophoto An ortho rectified photographic image superimposed onto a CAD drawing 

reflecting grid lines, annotated features, contours, Cadastral information and is 

generally represented on an A0 sheet. This term must be read in the strictest 

sense i.e. where each individual Pixel is rectified to its planemetric position to the 

same degree of accuracy as the Digital Elevation Model (DEM) and any vector 

data.  Accordingly, an image that has been stretched or warped to ‘fit’ Photo 

Ground Control Points (points identified as common on image and on the ground, 

is not an Orthophoto). 

 

Overlap (photos) This is normally expressed as a percentage at which adjacent photographs 

overlap each other. Forward overlaps on successive photos in a Flight Line are 

generally 60% and with regards to adjacent Flight Lines (side overlap) they are 

generally 30%. 

PDF 

Portable Document Format (PDF) is a file format that preserves most attributes 

(including color, formatting, graphics, and more) of a source document no matter 

which application, platform, and hardware type was originally used to create it. 

PDOP 
(Position Dilution 

of Precision) 

An error indicator in reference to the mathematical constellations of the satellites 

used to trilaterate the position being determined by GPS observations. 

Permanent 

Survey Control  

A numbered survey beacon consisting of an iron peg imbedded in concrete which 

is surveyed and assigned a co-ordinate comprising of Y, X and Z values, also 

known as Permanent Reference Marks (PRM). 

Photo Ground 

Control Points 

 

A field identification of points on the aerial photograph and which are surveyed 

and assigned coordinates comprising of Y, X and Z values. 

Pillar Beacon 

 

A concrete pillar beacon built to specifications as per Annexure 11 used as 

permanent survey control. 

Pixel 

 

The smallest element of a digital image. 

Planar Target Is a target normally used for laser scanning that allows for intelligent, automatic 

identification and extraction of values by using certain software packages. 

Point Cloud The 3D point data collected by a laser scanner.  A Point Cloud may be merged 

with other Point Clouds to form a larger composite Point Cloud.  Data from within 

a Point Cloud may be used to represent traditional survey outputs and Point 

Clouds may be specified as a deliverable of a survey project. 
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Term Definition 

Point Density for 

Laser Scanning 

The average distance between Y, X and Z coordinates in a Point Cloud, typically 

at a specified distance from the scanner.  The Point Density specified by the 

Client or selected by the contractor should be taken as the maximum value for 

the subject in question and should be dense enough to achieve extraction of 

detail at the scales specified for the survey project. 

Premark 

 

Being a Photo Ground Control Point that is marked prior to undertaking the aerial 

photography or lidar scanning and as described further in Annexure 9. 

Professional and 

Technical 

Surveyor ’s Act, 

Act 40 of 1984 

The Act controlling the registration of Professional and Technical Surveyors.  

Pushbroom 

 

The push broom scanner, also known as the linear array sensor, is a scanner 

without a mechanical scanning mirror or moving parts.  Instead, it has a linear 

array of sensors with one sensor for each area sampled on the ground.  Charge 

coupled devices (CCD) are usually used for the sensors.   

Quarry A type of open-pit mine from which rock or minerals are extracted. Quarries are 

generally used for extracting building materials, such as crushed stone and  

construction aggregate. 

Rectification Refer to definition for Ortho Rectified Photo Image.  

Registered 

Professional 

Surveyor  

A person registered  as such in terms of Act 40 of 1984. 

Registered 

Surveyor  

A person registered as such in terms of Act 40 of 1984. 

Registered 

Survey 

Technician 

A person registered as such in terms of Act 40 of 1984. 

Registration 

during Laser 

Scanning 

The process of combining Point Clouds or transforming them onto a common 

coordinate system.   

Road Prism  

 

Comprises the entire constructed road and is defined from the ‘foot to foot of the 

road filling’ or ‘top to top of the road cutting’ and includes the tarred Road 

Surface. 
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Term Definition 

Road Reserve  The official declared/proclaimed boundary of a road.  NB: Although fence lines 

are often referred to as the Road Reserve these do not always coincide with the 

actual Road Reserve boundary.  

Road Reserve  

Beacons 

A beacon demarcating the official position of the Road Reserve. 

Road Shoulder A reserved area adjacent to the verge of a road, motorway or highway.  

Road Surface 

 

A durable surface material covering the area intended to sustain vehicular traffic 

and is generally comprised of asphalt or concrete. 

SASRIA The South African Special Risk Insurance Association who acts as 

supplementary cover to normal insurance cover. 

Sexadecimal A positional numerical system with a base of 16. It uses sixteen distinct symbols, 

most often the symbols 0–9 to represent values zero to nine, and A, B, C, D, E, F 

(or alternatively a–f) to represent values ten to fifteen. For example, the 

hexadecimal number 2AF3 is equal, in decimal, to (2 × 163) + (10 × 162) + (15 × 

161) + (3 × 160), or 10,995. 

Shoulder Break 

Point 

The position where a ‘change of slope’ occurs on the verge of the road that 

defines the top of the ‘road fill’. 

Single 

Carriageway 

An undivided road with carriage ways in opposite directions and no median to 

separate opposing flows of traffic. 

Site Plan A combination of the Locality Sketch and the detail contour survey plan for site 

surveys. 

Solar Altitude This is the angle of the sun relative to a horizontal line on the surface of the earth.  

A Solar Altitude of greater than 30° is permissible for aerial photography in South 

Africa. 

South African 

Geoid 2010 

The computation of a hybrid geoid model for South Africa from a combination of 

gravity data, harmonic coefficients and GPS/levelling data. 

South African 

Road Traffic 

Signs Manual 

(SARTSM) 

A manual that includes all road traffic signs and other devices which are used to 

regulate, warn, guide or inform road users. These devices are thus used to 

achieve an acceptable level of road and traffic safety by ensuring the orderly and 

predictable movement of all traffic, both vehicular and pedestrian. 

Splicing The process to replace photogrammetric surveyed detail and the TIN 

(Triangulated Irregular Network) data with ground surveyed data within the 

Photogrammetric Continuous Model and individual sheets. 
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Term Definition 

Staking The setting out of positions on the ground for which the coordinates have been 

derived from the design by calculation. 

STLS Stationary Terrestrial Laser Scanning (STLS) technology incorporates a tripod 

mounted laser scanner which captures high density readings to create a Point 

Cloud from which a drawing and a DTM model can be generated. 

Supervising 

Surveyor 

A Surveyor who normally forms part of the Clients’ supervisory team (Resident 

Engineer’s team) on construction projects. 

Survey Datum A reference point on the Earth's surface against which position measurements 

are made and is based on a model of the shape of the earth (reference ellipsoid). 

In South Africa we use the ITRF91 (Epoch1994.0) coordinates for the 

Hartebeesthoek Radio Astronomy Observatory (HartRAO) as survey datum. 

Survey System A presentation of coordinates which may either be Geographical (latitude and 

longitude) or Gauss Conform (Y and X). In South Africa the system is based on 

the ITRF91 (Epoch1994.0) coordinates for the Hartebeesthoek Radio Astronomy 

Observatory (HartRAO) that uses the WGS84 reference system. 

Surveyor  The organisation or individual appointed by the Client to undertake the survey 

work in terms of this document.   

TIFF Tagged Image File Format is a file format for storing digital images. 

Tilt The number of degrees which an Aerial Survey Camera Lens axis departs from 

the vertical. 

TIN Triangulated Irregular Network. This is a triangle format in which DTM data is 

supplied and then generally used together with CAD and design software 

packages.  

Time-of-Flight 

Measurement 

Distance measurements which are based on the time between emitting a pulse of 

light and the detection of the reflection of that pulse. 

TMH A specification numbering convention adopted by the Department of Transport for 

the numbering of different technical manuals and standards, “Technical Methods 

for Highways”. 

Traffic 

Accommodation 

Specific requirements to protect the Surveyors and the road users during survey 

operations. These requirements must be read with the OH&S requirements. 

Traffic Volumes 

 

The average number of vehicles per hour traveling on a road.  
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Term Definition 

Trignet Network A network of continuously operating Global Navigation Satellite Systems (GNSS) 

base stations covering South Africa.  These stations are managed and controlled 

by a single control centre situated in the offices of National Geospatial 

Information (NGI).  

Trajectory 

Report 

Mobile Terrestrial Laser Scanner (MTLS) system and positional performance data 

from each scanning pass produced by post-processing software.  Reported 

parameters may include satellites in view, Position Dilution of Precision (PDOP), 

Geometric Dilution of Precision (GDOP), uncorrected  Initial Measurement Unit 

(IMU) distance, uncorrected IMU duration, difference in positional solutions 

between forward and backward processing, and estimated positional accuracy. 

WGS84 World Geodetic System 1984 where this is a standard for use in the disciplines of 

cartography, geodesy and navigation. It comprises a standard co-ordinate frame 

for the Earth represented by a standard spheroidal reference surface (the datum 

or reference ellipsoid) for raw altitude data and a gravitational equipotential 

surface (geoid) that defines the nominal sea level.  

Work Zone The area where traffic accommodation in terms of Chapter 2 is employed and 

safe for the Surveyor to work in. 

 


