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HXxGN SmartNet — Correction Service

» Cloud based service to provide centimeter-level accuracy to
GNSS rovers via mobile internet in seconds with 24/7/365

availability
» Largest network with over 4,500 Reference Stations world-

wide available in 22 countries is providing Open Standard
GNSS correction for RTK positioning

« Over 13 years experience in the correction service market
with a globally experienced team

Surveying

Increase your surveying accuracy and
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Evolution to HXGN SmartNet

From single base solution to a world-wide network correction services build on technology from Leica Geosystems

powered by Leica Geosystems
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HXGN SmartNet Applications & Businesses

S wwwl?

Land Surveying Agriculture Machine Control & Utilities
Construction




HXGN SmartNet: Commercial Service Offering

Commercial service offering differs from country to country (market driven)

B2C offering

« Real time correction data streams as
Flat rate subscription
Consumption-based subscription

« Download of post processing products (RINEX files, Online Post-Processing, etc.)
» Mobile app and web page access

B2B offering

» Enterprise subscription models (Consumption or based on the number of users)
 Integration of API for automation of subscription administration

 Integration of API for post processing automation (using X-pos technology)

g =
/‘3 RINEX
uLk file
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Industry Trend 1

Dual Frequency GNSS introduced to the mass market

« Evolution of low cost chipset from single to dual frequency (at same low price)

First Xiaomi Android phone with Broadcom dual-frequency chip

Access to GNSS raw data via Android operating systems

Possibility to utilize correction data for RTK positioning

Main limiting factor for precise positioning: GNSS antenna in mobile phones

Second limiting factor: number of channels for GNSS signal tracking

Platform Horizontal 1 Horizontal | Vertical
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Industry Trend 2
SSR vs RTK

« SSR (State Space Representation): correction data format that transmits the error of the relevant GNSS sources
* Clocks Orbits, lonosphere, Troposphere, etc.
* No standard established
» Broadcast capability for larger area at low bandwidth

« RTK (OSR — Observation Space Representation): correction data format that transmits the errors as a lump sum
« Widely implemented on dual-frequency GNSS hardware and standardized via RTCM

SSR

« Usually used with individualized data streams for rover (iMax, VRS, SB

Estimation of SSR parameters

SSR output

SSR = OSR

GGA RTCM

SSR = OSR

RTK Rover SSR Rover

Today Future >(
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Industry Trend 3
GNSS on the road

30cm
Local Continental

Long history of autosteering with GNSS guidance systems (&IMU)

Accuracy requirements on the road are lower but reliability becomes the key requirement (failure rate: <0.00000001%)

Technology: SSR with Integrity on a pan-continental level and sensor fusion

Automotive requires to serve a very high number of users (broadcast)

Connected Car = Assisted Driving = Autonomous driving
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Industry Trend 4

Stretch the station separation of the network

» Higher station density is required during high
solar activity to estimate the ionosphere
correctly

* RTK positioning requires dense network of
~75km (limitations on the rover side)

+ Positioning with SSR technology can further
stretch the station spacing (reduction in
convergence time at the rover)

» Network design for good or bad times?
» Saving potential : ~3/4 of base stations
« Station separation 75km...120km...240km

« Consideration on redundancy for individual
station failures

Sunspot number

300

250

200

150

100

50

.

Solar Cycle progression — Sunspot number

!
JHN' !

1595 2000 2005

-#- Monthly mean Sunspot Number
=+~ Monthly Smoothed Sunspot Number

;l‘”"l4
{

J}f

J.“l
'Ill X

2010 2015 2020

Source: www.spaceweatherlive.com

4

d

# HEXAGON



11

Conclusion on Industry trends

Things will change ... but slowly

RTK will remain the most important technology in the classic GNSS market for the next 5 years (at least)
 Large user base (that will modernize slowly)
» Fastest and most accurate GNSS positions

SSR will come!
 Standardization will be the main driver
* Introduction first for mass market application (cars, mobile phones, and other new ‘rovers’)
» Low bandwidth and cheap broadcast capability will be the striking arguments for SSR
* More flexible on station separation

Cheap broadcast capabilities will be the main argument for service providers ;
» Cloud dissemination vs Native carrier dissemination via 3GPP £ @
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Correction Service on a worldwide scale build on over 4,500 reference stations
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HxGN SmartNet - Australia

« Largest provider of CORS service
(670+) in Australia since 2009.
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HxGN SmartNet - Australia

« Coverage — Victoria (125 sites)
« Agreement with DELWP VIC = 116
GA=1
HSN =8
Integration of cross-border sites (SA & NSW)

14
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HxGN SmartNet - Australia CORSn(gt

« Coverage — New South Wales (228 sites)
- DFSI-SS =180
- GA=11
« HSN =37
« Continuous coverage from SA and VIC through to QLD
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HxGN SmartNet - Australia

« Coverage — South Australia (54 sites)
- GA=12
« HSN =42
« Coverage is expanding

« Offer cross border service — SA & VIC

. SOUTH - |
TRALIA °
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HxGN SmartNet - Australia

« Coverage — Tasmania (23)

17

GA=10
HSN =13
Predominately Ag usage in North

Plans to expand coverage
between the main towns




HxGN SmartNet - Australia

Coverage — Western Australia and Northern Territory

(96 sites)
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GA (Land NT + LandGate) = 61

HSN =35

Coverage is growing

Focus on expansion around metro Perth
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Fiji CORS Network

» Current Network — Base Stations

« Geosciences Australia / South Pacific Community Sites
« LTK
« SuV

» High Target Sites
- LAB
- TAV
« NAB

* Leica Geosystems
+ ROT
+ KOR
« KDV
« LAK
+ ONO

19




Fiji CORS Network

* Future
« Base stations currently being installed

* More Base Station
* Upgrade of stations
* Networking Software Installation and Operation
* What software
* Business Model
* Public Private Partnership
* Publicly operated.
« Expected adoption by the industry / private and public sector

* Operation and maintenance

20




GNSS Data Dissemination

« Seems simple

+ Get data from base stations B
* Provide to end users / \
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GNSS Data Dissemination

22

Extensive Network
* 670+ sites
Range of Users

 Different applications
Agric
Survey
Machine Control
UAVS
Utilities finding
PPK users
 Different geographical regions
State

National

Real Time Data
* Most users

Post Processing Data
* PPK users

Processing Methodology

*  Network
MAC
VRS
FKP
SSR

GNSS

« GPSonly

+ GPS+GLONASS
« Everything
Datums

- GDA9%4

+ GDA2020

A -
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Real-Time Data Dissemination

23

Application Based Division

Survey and everything else except some GIS

Agric
Some GIS

LeicaCaptivate

< Edit Server
gevngrrar_l_ NTRIP

Server name

Address
Port

Store

HxGN SmartNet

vic.smartnetaus.com

9201

Page

B FI0 M
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Real-Time Data Dissemination

» Geographic Based Division
« Single State License => Following Post Code

* Most users
« | NSW
- | vIiC
«| QLD
| SA
- | WA
- | TAS
« | NT

« National License

e Some users

LeicaCaptivate

< Edit Server
_General_ NTRIP

Server name
Address
Port

Store

HxGN SmartNet

www.smartnetaus.com

18101

Page
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« Will need to change port number when move states

* Currently working on an ubiquitous National and
possibly Global solutions

« Change settings automatically when crossing borders
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Real-Time Data Dissemination

LeicaCaptivate

* Formats = ~ 5 2D e
) < Internet Port Connection % B
Mount Point Names
Internet port CS Internet 1
| MSM [
Server to use
* | RTCM 3.x _ - \
. [RTcv 2.3 NTRIP mountpoint MSM_iMAX _"-. nn
Press 'Source' to get a list of mountpoints ‘KD
© | EMR* = I O
-1 o1 B
. ‘F'.'I' ;IB F9 F10 I:II F1‘2
» Correction Methodology
Mount Point Names
* |MAC OK Source
* | VRS
* | IMAX
» | Others
 Datums
OK Source
Identifier CMR_VRS
Identifier GDA2020 Distance N/A
Fn OK Info Sort Fn

4
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Fijl CORS — Real Time Data Dissemination

* DNS Name = fj.hxgnsmartnet.com

Ports

| Survey = 9101
- | GIS = 9102
* | Agric = 9103
- | MC = 9104
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LeicaCaptivate

< Edit Server
General NTRIP

Server name
Address
Port

Store

2

o

| © |
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i
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HxGN SmartNet - Fiji
fi.hxgnsmartnet.com

9104

Page
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Post-processing Data Dissemination

#d HEXAGON | HxXGN SmartNet

GEDSYSTEMS

* RINEX files _, '
* | Multi-GNSS RINEX 3.XX from the new portall
* | RINEX 2.XX from the old portal Customer Login

« Basic QC information

° Data Comp'eteness SNA-Melb Obs File Availability

Site Qverview | Quality Plots | File Summary | File Availability
o .
M u |t| p ath File availability for the last 30 days

Date # DOY# File{sy

3.02 OBSERVATION DATA M: MIXED RINEX VERSION / TYPE

16:Sep2018 259 [a (b (c) [d (e [ fg] [ (i F35 flkd 505 im i o1 Epi Fa O 53 S e Spider V7.1.2.7445 Ga 20180402 060756 UTC PGM / RUN BY / DATE
15Sep 2018 258 4 [b)[c) [a (&) [0 [h] [ 135 (] 005 mi [ o) fo) [ e {1 T U [v jw THIS RINEX FILE IS CREATED FROM RTCM V3.0 DATA COMMENT
14 Sep 2018 257 abcdefghi jJkilmnopagrs:tuvws:x SNR is mapped to RINEX snr flag value [1-9] COMMENT
13 Sep 2018 256 abcdefohijkIlmnoparstuvwz LX: < 12dBHz -> 1; 12-17dBHz -> 2; 18-23dBHz -> 3 COMMENT
12 Sep 2018 255 allol’cllde [t g nl[i'[jk[i"mn o plg st ul v wx Sp‘-:E' Business Center [i 24-29dBHz -> 4; 30-35dBHz -> 5; 36-41dBHz -> 6 COMMENT
119ep2018 254 |a bic e [ol I [il (1 |1 m n) o] [p '@l [r s [t] u v jw [ . 42-47dBHz —> 77 46-53dBHz > 67 >= S4dBHz —> & COMMENT
10 Sep 2018 253 apcalelrgnilikllmnollpalrstulvwx g i ey . o - 9 ‘,( gizsml:iformation . ggﬁi:g
9Sep2018 252  [a |blle d &l g | [il 3 kI [1m v [o [l [l v &) [ [u] v = Melbourne Observatory COMMENT
8Sep2018 251 abcidelfanlijk/imnopigrstovwx Victoria COMMENT
78ep2018 250  |albllc|ldle if oIl (i [J k1 mnl o g a rlls] [t ju v iwx Loam > Australia COMMENT
6Sep2018 249 allollcllde [t g nl[i'[j kim0 p g st ul v wx M MARKER NAME
5Sep2018 248 |ablc dle f o nli J k1 minioplalrs tuvwx How can 50182M001 i . MARKER NUMBER
sz ENEEEREEEEEREEEREEEEEEEE ST Ryan Ruddick Geoscience Australia OBSERVER / AGENCY
pideryVe 3007645 SEPT POLARX4 2.9.6 REC # / TYPE / VERS
S:Sep201sd 246 o I A N A N A 50 I CR20020709 ASH701945C_M  NONE BNT # / TYPE
2sep2018 245 & (b€ [d &) I o I [ 10 o ! 81 ) 0 of . . DY d  -4130635.7881 2894953.0968 -3890531.4629 APPROK POSITION XYZ
18ep2018 244 abcdefghli]kilmnoparstjuwvwx Y Ny b 5 2 0.0000 0.0000 0.0000 ANTENNA: DELTA H/E/N
31Aug2018 243 [a b1l &) ) [ ) 10 1K) [ [ [l fal 1) 3 ) [ O Z G 12 CIC L1C SIC C20 L2L S2L C2W L2W S2W C5Q L5Q S5Q SYS / # / OBS TYPES
30Au02018 242 [albile [d e[ ol [ i [ K0 m n (o [ el )5 [E v w P 5 i CONTACT US R 9 CIC L1C SI1C C2P L2P S2P C2C L2C S2C SYS / # / OBS TYPES
DAz EIEEENEEEDERRREEEREE I EEE E 9 CIC LlC Slc C7Q L7Q S7Q C8Q L8Q S8Q SYS / # / OBS TYPES
¢ 6 CLI L1I S1I C7I L7I STI SYS / # / OBS TYPES
28Aug 2015 240 [ I S I A 5 A Loam J 9 clc LiC SIC C2L L2L S2L C5Q L5Q S50 SYS / + / OBS TYPES
27Aug2018 239 2 [b][ [a [&) [ o I [ 130 [0 i o ! i 81 ) ) o2 bEEZ STGNAL STRENGTH UNTT
26 Aug 2018 238 abcidelfanlijk/imnoplgrsitovwx 1.000 INTERVAL
25Au02018 237 [a|[b|[ [d|j&! If ] | 1 130 [0 /mi [ o[ [ i 8] ) o o [ 2018 04 02 05 45 0.0000000 GES TIME OF FIRST OBS
24Aug2018 235 |3 be dle T ol i K imin o gt s [t u v wlx 2018 04 02 05 59 59.0000000 GES TIME OF LAST OBS
23Aug2018 235 [a bl [d &) [fl[al b [0 [3] K " jm [ ol (!l s [ [ v i . Lzs“ 525000 1;5‘57 ?Lgiﬁsgi:lﬁu
22 Aug 2018 234 abcidelfanlijk/imnopigrstovwx & 12% —0.25000 5YS / PHASE SHIET
21Aug2018 233 albllc ldle it g/ I/ i [J k1 mn/[o g la [l [s] [t lu [v lwx R I2P 0.25000 5YS / PHASE SHIET
20 Aug 2018 232 ablcidlefghlilikimnopar/stulvws: E 180 -0.25000 SYS / PHASE SHIFT
19Au92018 231 [ab/le d /e g In [i [§ k[i mn ol [p![allr s [t lu] v wiix 24 ROl 1 RO2 -4 RO3 5 RO4 6 ROS 1 RO6 -4 RO7 5 ROB 6 GLONASS SLOT / FRQ #
18Aug2018 230 [a b/le d & ¥ g [ [il 7 k[ m [ [l [l fal[F 5 [t ] V] W] % RO% -2 R10 -7 R11 0 R12 -1 R13 -2 R14 -7 R15 0 R16 -1 GLONASS SLOT / FRQ #
R17 4 RIS -3 R19 3 R20 2 R21 4 R22 -3 R23 3 R24 2 GLONASS SLOT / FRQ #
+_ Gee below for the meaning of the colours. GLONASS COD/PHS/BIS
18 18 1929 7 LEAP SECONDS
Status Meaning END OF HEADER

File is available
File is not available.
Unknown file availability. File has not been processed by Leica SpiderQC SMARTNET VERSION.
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Post-processing Data Dissemination

« Virtual RINEX Request

29

Complete user input on one single page
Minimum user interaction

Fully automated generation of optimal virtual, non-
physical data

Use of Virtual RINEX in Post-Processing has similar
advantage like Virtual Reference Station corrections in
Real-Time

2018-10-0711:00 B to 2018-10-07 13:00

{Project name)

d download Virtual RINEX files for a user-defined location and time spar,

Virtual RINEX

%, GPS+GLO+ GAL+BDS

4

d

02:00h
Submit
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Post-processing Data Dissemination
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Online PPK Processing Engine

X-POS Positioning Server

+ Leica Geosystems Infinity Kernel
 Static or Kinematic

Customised Processing Parameters
» Single Base Processing

* Loose Network Processing — Many base stations
« Tight Network Processing — Combined network solution

Detailed Reports
« With full error ellipses and uncertainty values

HxGN SmartNet

@ Rover Connecti

£ Post Processing

ng / Computation

£ Computation

Selected:

- Lancafel
L "9" | " MOBS0800.180 32 64 M8
yrestord Wobdnd Romuey ndbera @ Static

] * ASH701945C_M NONE
& SEPT POLARX4

GNSS Processing Report - Summary

Request Details

SBC version: 7.1.0.183

Point Results

nnnnnnn

NNNNNNN

@ 2018-03-21 23:00:00 (GP

v

S)

Ellip. Hesghs

EB Englishv | =

@ By uploading rover files and clicking on “Process”, precise coordinates will be computed and delivered in the selected target coordinate system. Maximum distance from rover to
reference station is 50 km. Maximum upload size is 150 mb.

Add Rover Data RS EEN IR EICRECREDE RETF-CISEEI  GDA94_MGA Zone 55_NS\ |~
L Adexandra

1 Markers, 1 Files (32.64 MB)

< MOBS - MO

X =

=1

HxGN SmartNet
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HxGN SmartNet Multiple Reference Frames Support

* Maintenance of multiple reference frames in one installation

« Send out raw data and RTK corrections in a selected reference frame
 allowing the rover user position directly in their chosen reference frame without the need for transformation.

RT Product name: [New RT product
Type: [Auomwc cells ;l
NAUA ATATATATATATASATIATITANTINTIINTINTINTIIN,

\W/\NWV\AN\NV\

Message type: [MAX RTCM 3x (Extended.1015,1016_v |
RTCM version I3 = _v]
End of message: IW EI
Coordnate Reference Frame: | [Product Marker Coordinates Product v |

Target Coordinate System: Product Marker Coordinates Product
Physical Marker Coordinates Physical

ETRF2000
I BDS I 0zss
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HXGN SmartNet Web and App Tools

32

HxGN SmartNet web access

More transparency into your subscriptions (logins, rovers, status)

@ Live Usage

Pin  No. NMEA
.

" 2

5 <+

Lon: 114° 56' 34.979" E Lat: 8° 40 08.420" S

Fixing

Fixed (Network)

Fixed (Network)

Not fixed

User Name

.
ern s
Australia =

Full Name

Aitstralia’

Duration Update Satellites Ref./Rover Ref. Station RTCM/NMEA Distance
42747 14:27:34 1613 ORNG-0204 / 204 3.16 km (o4 (:] ﬁ
5:57:02 14:27:31 1313 0000 (BLRN) /- 2347 km (o4 o ﬁ
7.08:35 14:27:34 ik WCX2-0142 / 142 1.30 km 14 1:d ﬁ

isbane

Auckiand
.

NEW ZEALAND
5

Leaflet | Powered by Esri | Earthstar Geographics, Esri, HERE, Garmin, © OpenStrestiap contributors, and the GIS user community.
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HxGN SmartNet Web and App Tools

« HxGN SmartNet app
 ldeal for checking Site Status & Rover Credentials in the field
* Network Status & NTRIP port connectivity
* NTRIP login (username, password)
* Mount tables
» Subscription status

33




_ ull Telstra 4G 12:40 ol Telstra 4G 12 .41 Telstra 4G 12:41 100% (mmm)
= My Subscrif == SiteS = My Rovers &
H XG N Sl H xG N S m: Please find below detailed inform: G e sae
C SmartNet subscri, Sorcod NGAH g% . >
F UKV Bau;Ba ' \ RARUA ‘ EW
Bau-Bau W AE}-\_'{.‘? T. \“ '
Select your Srr 2000801_AUS_SUI k> e e =

Tap the country y LE-AHVGWBXUPN-1." gai

Article Number
Status
eccccee Subscription period

skleong

Start Date 9
Renewal Date

Start date Subscription £

2018-01- 267 Days Rem |
23

Want to learn more abo

Ausi
Tap here

Cont
Leafls Leaflet | © OpenStreetMap contributors



Thank you for your attention!
Vinaka veka levu!

Visit our web page: https://au.hxgnsmartnet.com
Email: Noor.Razig@Hexagon.com
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