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Leica Geosystems Locata-enabled 
GNSS Augmentation for Mining

Craig Robertson – Product Manager Mining Division, L eica Geosystems



Leica Geosystems

� Part of Hexagon – Global Measurement Group

� Over $1B Swiss Franc company per annum

� World leader in positioning, surveying and data cap ture solutions, 
GIS and CAD systems

� Measurement is our core business - Systems & solutio ns for 
capturing and representing spatial data using techn ologies such as 
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capturing and representing spatial data using techn ologies such as 
lasers and GPS.

� Develops, implements and supports systems for surve ying, remote 
sensing, engineering, mining, agriculture, building , construction and 
industrial measurement.



Leica Geosystems Mining 
Jigsaw360 
One Integrated Solution

� Jigsaw360 Fleet Management System

� DrillNav Plus – HP guidance & data 
collection

� DozerNav JS – HP guidance & data 
collection
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� DigNav JS – HP guidance & data 
collection

� DragNav JS – HP guidance & data 
collection



Leica DrillNav Plus
navigation for drills
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Leica DigNav JS
HP GPS navigation for loading tools
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Leica DozerNav JS
HP dozer guidance production monitoring
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Who is Locata Corp?
Locata Corporation has invented the world’s first r adiolocation technology 
which replicates GPS in a local, rather than a “glob al” area (e.g. in a mine, 
warehouse, across a city, etc). 
Leica has partnered with Locata to deliver GNSS aug mentation products to 
the mining industry. 
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Locata has created a world-first ability to replica te a 
GPS satellite constellation – ������� , on the ground

What is Locata?
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GPS satellite constellation – ������� , on the ground

Locata now allows any entity… mine, construction site, 
port, warehouse, airport, strategic asset - and soon entire 
cities… to determine for themselves the level of positioning 
they need to deploy, under their own local control , with 
complete autonomy – and incredible accuracy.



The Problem!
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� Satellite masking
in deep pits or by high-walls.
Some outages continuous for
more than 2 hours

Satellite masking = Degraded or no RTK positioning



Satellite availability & RTK performance

GPS-only 
satellite 

availability
–

South Africa 
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South Africa 
mine
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How Leica Geosystems Solved the Problem

� Integrated Locata technology 
receivers into Leica 
Geosystems High Precision 
Guidance systems

� Developed switching logic 
based on RMS values for 
decision making between 
GNSS or Locata solution
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GNSS or Locata solution
� Developed a GNSS-Locata

Co located antenna with zero 
phase offset. 

� Developed self surveying 
mobile LocataLites. 

� Augmented solution GNSS, 
Locata on one board. Under 
development by CAL team in 
Switzerland.  



Drill Installation
� Dual GNSS + dual Locata for orientation 

and position.

� Leica DrillNav system augmented with  
Locata.

� Interoperability with fleet management 
system using WiFi.

GNSS-Locata 
Co-located 
Antennae
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Locata 
Rover



LocataLite Installation – your own local “constellation”

� LocataLites are mounted in environmental 
enclosures and the antennae are mounted 
on moveable masts.

� 24/7 capability using solar and batteries.
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LocataLite



Master LocatLite

� Incoporates weather station to measure 
temperature and pressure transmitted to 
the rest of the network to improve 
accuracy. 

� Incorporates GPS receiver to lock time 
to GPS time. 

� Dual transmit antenna’s at a fixed 
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� Dual transmit antenna’s at a fixed 
distance for antenna diversity to reduce 
multipath errors. 

� Communciate’s with all Locatlites on 
the 2.4Ghz Wifi band. 



Self surveying mobile unit

� Two transmit and one receive locata antenna 
same as the master LocataLite

� Consists of Leica1200 RTK rover and Locata 
PDL RTK radio.

� GPS antenna is fixed distances to Locata 
antenna’s. RTK soultion is forwarded to 
Locata. 
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Locata. 
� Mast has to be vertical this is achieved via 

the vertical bubble and guy wires. 
� Easily deployed by unskilled staff.



Colocated Antenna

Zero phase offset between 
Locata and GNSS 

16



How the GNSS-Locata Augmented System Works
GPS/Glonass

LocataLite

GPS/Glonass GPS/Glonass

LocataLite LocataLite

LocataLite
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LocataLites are deployed around the rim of the pit.
LocataLites form a time synchronised independent positioning Network called a LocataNet.

Locata rover on mine machinery computes a cm-level position using the LocataNet.
Leica Geosystems Guidance systems switch to Locata when RTK performance is unacceptable.



Result DozerNav JS software showing antenna 
position of Locata and GNSS

18



Late 2006 performed a R&D proof-of-concept trial in  Venetia Diamond 
mine, South Africa.

A LocataNet provided centimeter level positioning w ithout differential 
corrections or  reference stations. Results present ed at ISMCON 2007.

Gave Leica and Locata experience for GPS + Locata i ntegrated product.

First Venetia in mining Trial (2006)

19



Production Version

Production version now installed at Newmont Bodding ton 
Gold in Western Australia

System currently running with:

� 5 Semi-permanent fixed LocataLite sites
� 4 mobile trailers
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� 4 mobile trailers
� Locata rovers installed and running on 4 Drills and  1 Shovel

Final system will cover 2 Pits with

� 12 LocataLites both Fixed and Mobile
� Installed on 9 Drills, 4 Shovels and 3 Dozers



Validating Locata Rover Positioning Performance 
Tests

� Leica Geosystems System 1200 
GNSS receiver

� Locata Rover tracking 5 LocataLites 
(20 signals)
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� Tests performed in the bottom of 
the Pit on a light vehicle

� Single Co-located Antenna



Accuracy Results
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Accuracy Results

RMS Error (95%)
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