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NSHPN Adjustments 3

- Used to upgrade former NSCCS (ATS77)    
monuments to NSHPN 
(NAD83(CSRS)2010.0 v6)

- Spring 2024 adjustment is ongoing and 
data has been submitted for update of 
Coordinate Reverencing Viewer.

- Spring 2024 adjustment should add 
approximately 100+ new NSHPNs to the 
existing network. 

- Observations came primarily from 
municipal and government surveyors



4NSACS Updates
- Completion of procurement for 

replacement of geodetic grade GNSS 
receivers for NSACS. Winning company 
was Septentrio for receivers and 
antennas.

- Purchase of new GNSS management 
software. GEO++ was the winning 
company to provide software.

- Will allow GNS to stream data to service providers.
- Potential to stream our own NRTK corrections to government 

users.
- Will allow all service providers to receive 4 constellation data.

- Analysis will be conducted during that 
time to see if any areas of the province 
would benefit from infill with new NSACS 
sites.



5NSACS Updates (con’t)

- 11 New GNSS receivers (11X Septentrio 
Polar Rx5 and 3X Septentrio Verachoke
antennas) have been purchased in 
Spring of 2024. Can receive all four 
constellations (GPS, GLONASS, Galileo, 
BeiDou) and will be installed during the 
yearly maintenance campaign. 
Locations will be determined after 
consultation with service providers.

- GATZ ACS will be moved in the next 
coming months due to the existing 
school being replaced/moved.



6Adopt a Monument

- Crowdsourcing initiative that allows qualified surveyors to 
maintain NSHPN’s around the province

- Surveyors are required to provide observations (2 per year), 
maintain monument and surrounding area and provide 
photos and condition updates to the Coordinate 
Referencing Viewer

- Data submissions can still be provided to upgrade ATS77 
coordinates at NSCCS’s to NAD83(CSRS)2010.0 v6 to 
upgrade to NSHPN status

- Require 3 observations sets at a minimum of 10 minutes (1 second 
update rate) with NRTK (1 submission must be using different surveyor, 
equipment and day).

- Photos need to be provided (equipment setup, general site, monument 
condition)

- Outside of NRTK, static observation sets must be minimum of 30 minutes 
at 1 second update rate. 



7Adopt a Monument (cont.)

CompassView and Camera Angle Apps



8Adopt a Monument (cont.)



9Mobile Coordinate Referencing Viewer

- Released in May of 2023 and now 
provides users the ability to use Apple 
and Android platforms 

- Now provides users the ability to filter 
more types of monuments to show 
active and destroyed monuments

- User can now provide updates for 
damaged and destroyed monuments 
through their mobile devices

- https://nsgi.novascotia.ca/nscrs-viewer



10NATRF2022 – What is NATRF2022?
- Current federally adopted 

system in Canada is 
NAD83(CSRS)2010.0 v7 and is 
offset from CoM by ~2.2m

- NATRF2022 will aligned to 
ITRF2020 at epoch 2020.0 and 
will be truly geocentric

- Fully compatible with GNSS 
observations and orbits

- Differences between 
NAD83(CSRS) and NATRF2022 
in NS will be ~1.3m horizontally 
and 1.1m vertically (ellipsoid)



11NATRF2022 – What is NATRF2022?
- Like NAD83, NATRF2022 will drift 

away from ITRF2020 to the motion of 
the North American Plate

- Dynamic reference system that will 
be similar to NAD83(CSRS) where 
coordinates change with time

- Intra-Frame Deformation Model 
(IFDM) will allow coordinates to be 
calculated at different epochs to 
account for changes in time. This in 
essence replaces velocity models.

- IFDM is expected to account for 
more complex dynamic motions 
(e.g. position offsets, seasonal 
signals, post seismic deformations)



12NATRF2022 – Why switch to NATRF2022?
- NATRF2022 is geocentric and will remove 

~2.2m offset in comparison to WGS84/ITRF 
with NAD83

- Will be fully compatible with GNSS 
technology in a market that relies heavily 
on GNSS from both expert and 
mainstream users

- NATRF2022 better supports modern space 
based positioning solutions (e.g. 
commercial RTK, RTN, and RTPPP)

- Serves as an economic driver for industry 
in the geospatial digital economy by 
having a shared reference system

- No more support from federal level (CGS)



13NATRF2022 – When is it being implemented?
- Canadian Geodetic Survey (CGS) has 

committed to adopting and 
implementing NATRF2022 in 2025 from a 
federal level

- Canadian Geodetic Reference System 
Committee (CGRSC) has supported the 
move to adopt NATRF2022 and is 
currently consulting with partners in all 
provinces

- Canadian Council on Geomatics 
(CCOG) has signed off on supporting the 
move to NATRF2022

- Provinces will have tools from CGS to 
begin implementing NATRF2022 in 2025



141. Nova Scotia Active Control Stations

Quick adoption of 
NATRF2022 following 
NRCan adjustment
Service Providers to 
follow NRCan 
recommendations
Instant access to 
NATRF2022
Ability to broadcast 
on legacy and 
NATRF2022



152. Re-observation and expansion of HPN

ConsPros

CostGreater certainty in quality of HPN coordinates

Coordinates directly calculated in NATRF2022, no further
adjustment needed

HPN maintained and more accessible for QA/QC

Established process of re-observing HPN

1300 HPN

Summer program

ANSLS, GNS, COGS

Estimated Cost : ~$220,000



162. Re-observation and expansion of HPN

Estimated Cost : ~$110,000

500 new HPN
ConsPros

CostMore accessible HPN for QA/QC, differential GNSS and
conventional instruments

Opportunity for better grid shift file for historic data sets



173. Coordinate Transformation

ConsPros

Coordinates will only be 
accurate if the control 
monuments have not 
moved over time (true 
whether or not a 
transformation takes place, 
but a re-observation
campaign would provide 
updated values)

Straightforward task with 
minimal cost

Estimated Cost : ~$50,000

New NRCan Tools (TRX)to support coordinate transformation



184. Grid Shift Files

Estimated Cost : ~$70,000

CommentsCostAccessibilityAccuracy

Enables historic 
data sets to be

migrated to 
NATRF2022

Medium
File is applicable 
to all modelled
regions

Dependent upon 
distortion in
original network

NRCan/CGRSC is investigating Tools to support development of 
Grid Shift Files

Best suited for GIS layers

HPN observations also required



195. Readjustment of Passive Network

CommentsCostAccessibilityAccuracy

Publishing distorted
NATRF2022 

coordinates should 
be avoided as it will
cause distrust in the

new system

Dependent upon 
familiaritywith 

observations to 
be adjusted

Dependent upon 
density of existing
monuments

Dependent upon 
stability of passive 

network and quality
of observations

Not recommended
Accuracy based on past observations

Better to use access to NSACS and NRTK network



20NATRF 2022 – Nova Scotia Implementation

NATRF2022

Upgrades of NSACS receivers and antennas– 2024 – 2029

NRTK Correction software – GEO++ (~end of 2024/25 fiscal year)

NATRF2022 NSACS coordinates – as provided by NRCAN ~2025

NATRF2022 access – as soon as NSACS coordinates are updated
Staged roll out to full implementation 

HPN NATRF2022 – as soon as NSACS coordinates are updated 

Tools for Coordinate Transformation – NRCan



21Nova Scotia NATRF2022 and 
CGVD2013(NAPGD22) Implementation Plan

NRCan
Release of NATRF2022
Late 2025

01

2024

Q1 Q2 Q3 Q4

NSCRS ACS
NSACS NATRF2022
Q1 2026

03

2025

Q1 Q2 Q3 Q4

NSCRS HPN
HPN Reobservation NATRF2022

Q1-Q2 2026 Start

04

NRCan
CGVD2013(GEOID2022)
Q4 2025

02

Today
2024 SIG
Q3 2024

2026

Q1 Q2 Q3 Q4

2027

Q1 Q2 Q3 Q4

NSCRS Grid Shift File
Generation
Q1-Q2 2027 Start

05



22NRTK Best Practices - Heights



23NRTK Best Practices - Heights



24NRTK Best Practices – Tilt RTK Sensors

10 ° of tilt can introduce ~9mm of error into your observation. In 
addition to the already 8mm/15mm + 0.5ppm.



25NRTK Best Practices – Tilt RTK Sensors



26NRTK Best Practices - Obstructions



27

Dach, R., S. Lutz, P. Walser, P. Fridez (Eds); 2015: Bernese GNSS Software Version 5.2. User manual, Astronomical Institute, University of Bern, Bern Open Publishing. 
DOI: 10.7892/boris.72297; ISBN: 978-3-906813-05-9.

NRTK Best Practices – Orbits



28NRTK Best Practices – Orbits

http://ftp.aiub.unibe.ch/CODE_MGEX/CODE/2024/



29NRTK Best Practices – Antenna Calibration



30Trimble/Cansel/Can-Net



31Trimble/Cansel/Can-Net

Receiver TypeSupported GNSS TypesSolution Type/FormatMountpoint
AllGPS and GLONASSVRS, RTCM 3.1CANEASTVRSRTCM

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2CANEASTVRSRTCM32

Trimble, various nonGPS and GLONASSVRS, CMR+CANEASTVRSCMRP

Trimble, various nonGPS, GLONASS, Galileo, BeiDou*VRS, CMRxCANEASTVRSCMRX

AllGPS and GLONASSSingle Base, RTCM 3.1CANEASTSSRRTCM

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2CANEASTSSRRTCM32

Trimble, various nonGPS and GLONASSSingle Base, CMR+CANEASTSSRCMRP

Trimble, various nonGPS, GLONASS, Galileo, BeiDou*Single Base, CMRxCANEASTSSRCMRX



32Leica SmartNet



33Leica SmartNet

Receiver TypeSupported GNSS TypesSolution TypeMountpoint

Leica, variousGPS, GLONASS, Galileo, BeiDou*iMAX, RTCM 3.2MSM_iMAX

Leica, variousGPS, GLONASS, Galileo, BeiDou* Single Base, RTCM 3.2MSM_NEAR

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2MSM_ViRS

Leica, variousGPS and GLONASSiMAX, RTCM 3.1RTCM3_iMAX

Leica, variousGPS and GLONASSMAX/MAC, RTCM 3.1RTCM3_MAX

AllGPS and GLONASSSingle Base, RTCM 3.1RTCM3_NEAR

AllGPS and GLONASSVRS, RTCM 3.1RTCM_ViRS



34Brandtnet



35Brandtnet

Receiver TypeSupported GNSS TypesSolution TypeMountpoint
AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2Topcon_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2VRS_Hemi_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2VRS_Leica_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2VRS_NovAtel_RTCM3

Trimble, variousGPS, GLONASS, Galileo, BeiDou*VRS, CMR+VRS_Trimble_CMRP

AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2VRS_Trimble_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2SBL_Hemi_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2SBL_Leica_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2SBL_NovAtel_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2SBL_Trimble_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2SBL_Topcon_RTCM3



36SDF



37SDF

Receiver TypeSupported GNSS TypesSolution TypeMountpoint
AllGPS, GLONASS, Galileo, BeiDou*VRS, RTCM 3.2NET_MSM

Trimble, variousGPS, GLONASS, Galileo, BeiDou*VRS, CMR+NETRTK_CMR+

AllGPS and GLONASSVRS, RTCM 3.1NETRTK_RTCM3

AllGPS, GLONASS, Galileo, BeiDou*Single Base, RTCM 3.2RTK_MSM

Trimble, variousGPS, GLONASS, Galileo, BeiDou*Single Base, CMR+RTK_CMR+

AllGPS and GLONASSSingle Base, RTCM 3.1RTK_RTCM3



38Other NRTK Service Providers

NRCan RTK Compliance 
program provides users a 
way to confirm a set of 
standards is met.

Current website shows what 
stations are compliant for 
each vendor and where.

Further information can be 
found in 2019 Geomatica
article 

BEWARE of cheap service 
providers who don’t comply. 
You get what you pay for. 



Thank you
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