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Case study – control for a typical rural residential subdivision
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● no line of sight required

● centimetre precision connection to GDA94 in minutes

● precise MGA94 bearing datum easily computed by
inversion of MGA94 coordinates

Why use GNSS?

GNSS techniques are especially suited to 
rural cadastral surveys
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● Static post-processing
slower, extended range, small uncertainties, robust
self-checking (with loop closure / network adjustment),
requires post-processing software and knowledge
no communications required

● Single-base RTK
fast, limited range, larger uncertainties,
requires independent checks, easy to use
radio or GSM/GPRS communications required

● Network RTK (NRTK)
fast, extended range, moderate uncertainties,
still requires independent checks, easy to use
GSM/GPRS modem and 3G coverage required

Which GNSS technique should I use?
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● Single or Dual frequency?
Single-frequency – effective baseline range 10 km
Dual frequency – effective baseline range for < 20 mm precision:

30km (RTK), 50 km (NRTK) or 70 km (Static)

● Communications
Single base RTK – requires radio or GSM/GPRS modem
NRTK – typically requires GSM/GPRS modem (3G coverage)
Static – No communications required, but PP software required

● Number of receivers
1 single-frequency – for use with GPSnet, but limited to < 10 km
1 dual-frequency – for use with GPSnet anywhere in Victoria
2 single-frequency – can be used to connect to local PSMs < 10 km
1 dual/1 single – GPSnet anywhere and local connections < 10 km
2 dual-frequency – GPSnet anywhere and connections < 50 km
2+ receivers – allows for loop closure/network adjustment without

reoccupation (static post-processing)

What GNSS equipment do I need?
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● Obtain Abstracts of Field Notes, plans, maps etc..

● Obtain PSM/PM/PCM information (sketches, coordinates)
(nearest cadastral, GDA94 and AHD71 control)

● Identify the nearest GPSnet stations
(this dictates what GNSS equipment is to be used)

At the office - before the survey
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In the field – initial preparations

● Locate PSMs and cadastral marks (e.g. RMs, Pegs)

● Establish new GNSS stations (can become PSMs/PCMs)
Good sky visibility (away from trees/buildings)
with total station visibility to cadastral marks/PSMs under trees
visibility to one or two other GNSS stations for bearing
determination



Locate nearest 
cadastral,  GDA94 and 

AHD71 control
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Nearest GPSnet and AHD71 control
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Build
Local

Network

Primary GPS 
Star Picket in conc
(future PSM)
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Secondary GPS
Star Picket
(PCMs)

Total Station 
Control
(Spike/dumpy)



GPS survey of primary control

Static GPS 
(30 minutes obs @ 10 sec)
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NRTK
(2 observations – am day 1 and pm day 2)or



GPSnet GDA94/MGA94 coordinates
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GPS survey of 
local GDA94 
datum origin
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Ratio > 2

RMS < 0.02

Fixed
Baselines

SD < 0.05



GPS survey of secondary control

Static GPS  (5-6 minute rapid static baselines) from two stations
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NRTK (2 observations – ideally am day 1 and pm day 2)or



MGA94, GDA94 and AHD coordinate listing
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MGA94 Coordinates &
Local Uncertainty

from minimally   
constrained network   
adjustment report
or comparison of two   
independent NRTK
observations

Combined Scale Factor
~ 0.99984 or 1:6,000
(not to 1:20,000 spec    
for use as plane grid)

GDA94 coordinates
for use in GIS and to 
compute LTM
coordinates



Compute LTM coordinates
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Combined Scale Factor
close to 1
highest is 1:88,000
(exceeds 1:20,000 spec    
for use as plane grid)

GDA94 ellipsoidal 
coordinates (lat/long)

same in both   
projections
(MGA94 and LTM)



Infilling total station traverse (to cover areas of poor GNSS visibility)

Static GPS  (5-6 minute rapid static baselines) from two stations
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Total station traverse on LTM (Plane) Grid to access locations under trees.
Traverse linked to & constrained by GPS control  (instrument ppm checked first)



● GNSS ideal for bringing GDA94/MGA94 into a survey

● Choose the right GNSS equipment and understand its limitations

● Locate local PSMs, PMs and existing cadastral control / marks

● Construct GNSS stations with good sky visibility and total station 
visibility to marks under trees, buildings etc..

● GNSS survey from GPSnet or nearby 1st/2nd order GDA94 control
(long baseline)

● Local GNSS survey and adjustment (short baselines)

● Compute LTM grid and convert  GDA94/MGA94 coords to LTM

● Total station survey from adjusted control using LTM coordinates

This presentation at:    http://www.quickclose.com.au/publications.htm
email:  richard.stanaway@quickclose.com.au

GNSS for cadastral surveys - Summary
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Thank You
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