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[bookmark: _Hlk193108473]Appendix 3. Using GNSS units for precise location tracking.

1. Complete the following steps to establish the RS2+ base station.

1.1. Place the RS2+ base station tripod over the ground marker (a star picket/nail) used for the D-RTK2 base station (see Appendix 2, section 2.2).

1.2. Spread the legs evenly over the mark, extend to the desired height, and tighten the clamps.

1.3. Align and secure it to the tripod head by tightening the screw.

1.4. Use the optical plummet on tribrach to align the mark into view of the crosshairs, adjusting the legs as needed till the built-in levelling bubble on tribrach is centered. Finally press the legs firmly into the ground.

1.5. Use the leveling screws to precisely center the marker as well center the levelling bubble. Repeat this step as many times as needed to the marker is centred and bubble is leveled.

1.6. Mount the RS2+ base station on the tribrach or extension rod on the tribrach and ensure the setup remains level.

2. Measure and record the height from the mark to the bottom of the receiver using a measuring tape.

3. Power up the RS2+ base station by pressing and holding the power button for at least 5 seconds. Wait until the Power LED stops blinking, and the Network LED remains solid white. The device will now begin broadcasting its own hotspot.

4. Connect the device to a smartphone using Reach Hotspot. Note: Disable mobile data on a phone before connecting to the receiver for the first time.

4.1. Open the Wi-Fi network list on your phone and connect to reach:xx:xx network using the appropriate password.

4.2. If the device is not connected or not visible in Wi-Fi settings:
a. Open the Emlid Flow app and navigate to the receiver’s icon.
b. Select your Reach device from the list of available receivers.
c. Return to your Wi-Fi network and enter the password for the receiver.

5. Wi-Fi Connection.

5.1. On Receivers screen, tap Wi-Fi.

5.2. Enter Wi-Fi password and press Connect.

5.3. Receiver is connected to Wi-Fi when Network LED is solid blue.

5.4. Connect your phone’s Wi-Fi to the same network as the receiver.

5.5. Refresh the list of available devices on the Receivers page in Emlid Flow.

5.6. Select the receiver you are using.

6. Mobile Hotspot.

6.1. On Receivers screen, tap Wi-Fi.

6.2. Add a new network (enter hotspot name, security and password).

6.3. Press Connect and Network LED will flash blue then turn back to solid white.

6.4. Reboot Reach.

6.5. Enable phone’s hotspot.

6.6. Open the Emlid Flow App and connect receiver and Network LED should be solid blue.

Notes: For more details, see the Emlid Reach RS2/RS2+ Setup Guide (First setup | Reach RS2/RS2+).

7. Click on GNSS Settings and keep the following parameters as default:

a. Elevation mask angle: 15.
b. SNR mask: 35.
c. GNSS Systems: GPS, GLONASS, GALILEO, BEIDOU, QZSS.
d. GNSS update rate: 1 Hz.

8. Go to Logging.

9. Tap Recorded logs and settings button.

10. Select Custom and select all satellite systems available.

11. Update rate to be full rate.

12. Chooses RINEX 3.30.

13. Change antenna height (measure from ground to bottom of receiver). The antenna height must be also set in GNSS settings. 
Note: Changing the antenna height in one section may automatically update it in the other, double-check the value is correct.

14. Click Backup source data for RINEX and RAW data debug.

15. Enable log recording by clicking the Start Recording button.

16. Complete the following steps to establish the RS2+ rover.

16.1. Attach the receiver to a surveying pole.

16.2. Power up the RS2+ rover by pressing and holding the power button for at least 5 seconds. Wait until the Power LED stops blinking, and the Network LED remains solid white. The device will now begin broadcasting its own hotspot.

16.3. Repeat the steps 4 – 15 for the RS2+ rover to start logging.
Important: For the RS2+ rover the following GNSS settings should be used:
a. Elevation mask angle: 15.
b. SNR mask: 35.
c. GNSS Systems: GPS, GLONASS, GALILEO, BEIDOU, QZSS.
d. GNSS update rate: 5 Hz.

17. Create survey project.

17.1. Go to Survey Tab.

17.2. Click the + sign to create new project.

17.3. Enter a project name (e.g., “Site/Plot Name”).

17.4. Select appropriate coordinate system.

17.5. Select appropriate vertical datum.
Note: Coordinate system and vertical datum will depend on site location, just make sure parameters match what is used for CSRS-PPP.

18. Collecting points.
Note: Ensure you are connected to the Rover RS2+ during this time.

18.1. Go to Survey Tab.

18.2. Open the project.

18.3. Tap + button to open the collector menu.

18.4. Click on the set pole height to set the surveying pole height.

18.5. In settings, set averaging to be 30 seconds.

18.6. Tap + to Add point.

18.7. Click Save.

18.8. Repeat on next point.

19. After all points are collected, finish the rover logging by taping End Recording button.

20. Finish the base station logging by taping End Recording button.
Important: DO NOT TURN OFF DEVICES.

21. At the bottom of the Logging screen of the base station, go to recorded logs and settings section.

22. Click on the file and tap Download button to export a log file.

23. Save the file on the phone.

24. Use the list options in the collector menu of the rover to export the CSV files. Both CSV and CSV (PENZD) formats must be exported separately. The CSV file includes latitude and longitude while the CSV (PENZD) file includes northing and easting.
Notes: For more details how to log data for Stop & Go with Emlid Flow, see the Emlid Reach RS2/RS2+Setup Guide (How to log data for Stop & Go with Emlid Flow | Reach RS2/RS2+).

25. When all data is downloaded on the phone, the devices can be turned off.

26. Emlid Reach RS2+ base station data post processing.

26.1. Create an account at CSRS PPP (https://webapp.csrs-scrs.nrcan-rncan.gc.ca/geod/account-compte/login.php).

26.2. The processing mode depends on the data collection context. Use the following settings:
a. Processing Mode: Static.
b. Reference Frame: NAD83.
c. Epoch: Set to match GPS data.
d. Vertical Datum: CGVD2013.

26.3. Upload RINEX files (*.O) to CSRS PPP.

26.4. Download the output ZIP file sent to the registered email. The file contains a PDF report summarizing the base station data.

26.5. Wait for the NRCan/IGS Final product types which is available ~12 days after the end of each week for the highest accuracy for corrected positions. Ensure the antenna model and height are correctly labelled to avoid APC-to-ARP or ARP-to-Marker discrepancies.

26.6. From the PDF output file, locate the Latitude, Longitude, and Ellipsoidal Height (boxed in black in the report). This is corrected values.

27. Emlid Reach RS2+ rover data post processing using Emlid Studio.
Note: When using Emlid Studio for the Stop-&-Go tool, ensure that the data being used was converted from UBX file format, and that it is properly assigned the correct antenna type and height for both the RS2+ base station and rover.

27.1. In the Emlid Studio, select Stop & Go from the workflow dropdown menu.

27.2. Add the RINEX observation (.O) file from the Rover RS2+ to the Rover section.

27.3. Add the RINEX observation (.O) file from the Base Station RS2+ to the Base section.

27.4. Change menu to Lat/Lon/Height, dms and enter the latitude, longitude, and ellipsoidal height from the PPP output file as the base position (see section 26.6).

27.5. Add the RINEX navigation (.P) file from the Base Station RS2+ to the Navigation section.

27.6. Click Process and wait until a .POS file is generated.

27.7. In Settings, change the time format to UTC while keeping all other parameters as default.

27.8. Add the CSV file from the survey project.

27.9. Select Data Quality and check all options (Fix, Float, and Single). Click Start.

27.10. Click Show Results Files to access the corrected CSV file.

27.11. Create a new survey project in Emlid Flow, using the same coordinate system and vertical datum as the original data collection.

27.12. Import the corrected CSV, then export it as CSV (PENZD) to obtain the corrected Easting, Northing, and Height values.
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