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This document provides a guide for the initial setup of Emlid Reach RS2 receivers within the ReachView app, the companion app for the receivers. This manual will provide the settings for both the base and rover receivers for an RTK survey, how to get a known point for your base receiver using Precise Point Positioning (PPP), and connecting a rover receiver to NTRIP. 
1. Initial Settings for Emlid Reach RS21
2
3
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If you borrow equipment from the GETSI Field Project (UNAVCO) you will most likely NOT need to do the steps in Section 1). The receivers should arrive to you with updated firmware and base/rover setting. However, these are provided for your reference.
Charge receivers to full power
Check battery status of the receivers. Press the power button once to display the current power level (Fig. 1). If device needs to be charged, plug it in using the included USB charger.
Update firmware 
This section will describe updating the firmware on Emlid Reach RS2 receivers out of the box. You will need the Reach RS2 receivers, a Wi-Fi connection, and a smartphone or tablet with the ReachView companion app installed. If you have issues with ReachView app, restart it and it will typically solve the problem. For additional help with firmware updates: https://docs.emlid.com/reachrs2/common/quickstart/first-setup/Figure 1. Image of the Emlid Reach RS2 receiver. (1) power button, (2) battery status, (3) Wi-Fi status (4) RTK status 

1. Turn on the Reach RS2, press and hold the power button for 3 seconds until all LEDs light up. Wait until the Wi-Fi LED turns white (about 60 seconds) – the receiver is now in hotspot mode and broadcasting Wi-Fi. 
2. Connect to the receivers Wi-Fi network from your smartphone (or tablet)
· The network is: reach:xx:xx and the password is: emlidreach. 
3. Open the ReachView app from your smartphone. 
· There will be a list of available Reach devices listed in the app, click on the reach device, this will get you to the ReachView updater. 
4. Press the + button to add your home Wi-Fi network
· Enter the name, security type and password for your home Wi-Fi (case sensitive) and press Save. The Reach will now remember this Wi-Fi network.
· Note: if your Wi-Fi network has 2 radio bands (5GHz and a 2.4GHz) you may be unable to connect the receiver to the 5GHz network, try the 2.4GHz network if you have connectivity issues. 
5. Press on the home Wi-Fi network that you just added in the ReachView app. The Reach RS2 will stop broadcasting the hotspot Wi-Fi and connect to your home Wi-Fi. 
· When the Reach RS2 connects to your home Wi-Fi, the Wi-Fi LED will turn blue. 
· Make sure your smartphone is also connected to your home Wi-Fi.
6. Now open the ReachView app again on your smartphone (you may need to shut down the app and restart it or refresh the list of devices).
· Press on the reach device to get into settings. 
· Click on the blue “Update ReachView” button. 
· This may take several minutes. 
· When the update is done, press the reboot button. This will reboot the device. Restart the ReachView app and you should see the reach listed under reach units. 
· When the receiver reboots, the Wi-Fi LED should be blue, indicating that it is connected to your home Wi-Fi.
7. Repeat steps 1-7 for additional devices.
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Base settings for RTK survey
This section will describe setting up a base receiver to work in RTK mode over LoRa radio using the ReachView app. You will need one Reach RS2 receiver that will be the base station, a Wi-Fi connection, and a smartphone or tablet with the ReachView companion app installed.
1. Turn on the receiver that you want to use as the base. If you have already connected the receiver to your home Wi-Fi network while updating the firmware, it should automatically connect to your home Wi-Fi and the Wi-Fi LED will be blue (Fig. 1). If you did not update the firmware, see steps 1-5 above for adding your home Wi-Fi to the Reach RS2. 
2. Make sure your smartphone is connected to the same home Wi-Fi as the receiver. Open the ReachView app. Initially the name of all the receivers will be “reach”. It is best to rename the receivers to keep track of the base and the rover. Open ReachView and select the receiver you just turned on. In the reach view app menu, you can tap the lightbulb (Fig. 2) next to the name of the receiver to identify which one you are connected to if both receivers are on, the power button will blink five times.  Figure 2. ReachView app main menu, showing all options for the receiver. (1) menu (2) receiver settings (3) lightbulb for identifying rover vs base. 

3. Tap the settings button (Fig. 2) and scroll down to General Settings. Click the edit button and rename the reach receiver from “reach” to “reach-base”. 
4. Return to the main menu of the “reach-base” receiver. Below the name of the receiver are a list of tabs where you can choose settings for the base receiver (Fig. 2). The following section provides a list of the initial settings that should be selected to set this receiver as the base. 
· RTK Settings tab:
· Positioning Mode: Static 
· Elevation Mask Angle: 15deg
· SNR (Signal Noise Radio) Mask: 35
· Select all GNSS listed: GPS, GLONASS, GALILEO, QZSS, BEIDOU
· If you are going to process a PPP survey in NRCAN only select GPS and GLONASS. 
· Update Rate: 1 Hz 
· 3 or 5 Hz will also work if you are doing more continuous surveys
· Correction Input:
· Base correction: Off
· Unless you are hooked up to a real time permanent station for corrections.
· Position Output: 
· Output 1: Off
· Output 2: Off
· Base Mode: 
· Correction Output: On
· Select the LoRa Tab
· Frequency: 902.0 MHz
· Output Power: 20 dBm
· Air data rate: 9.11 kb/s
· Base Coordinates (see Quick Start Guide for more detail): 
· Coordinates input mode: 
· Manual (If you are using a known benchmark location)
· Enter in the Latitude, Longitude, and Height of the benchmark
· Antenna Height: Measure from the ground to the base of the Reach, then add 0.134 m
· Average Single (If you want to collect a quick location)
· Coordinate Accumulation Time: 5 min
· ARTCM3 messages: uncheck Galileo MSM4 and BeiDou MSM4
· ARP station coordinates: 0.1 Hz
· GPS MSM4: 1 Hz
· GLONASS MSM4: 1 Hz
· Logging (only needed if you are establishing a new base location):
· Raw Data: On, RINEX3.03
· Position: On, LLH or XYZ
· Base correction: Off
· Status: 
· Under the signal to noise ratio will be either green or orange bars. Green bars mean you have a good sky view/signal. 
							
Rover settings for RTK survey
This section will describe setting up a rover receiver to work in RTK mode over LoRa radio using the ReachView app. You will need one Reach RS2 receiver that will be the rover station, a Wi-Fi connection, and a smartphone or tablet with the ReachView companion app installed.

1. Start by renaming the Reach RS2 receiver to “reach-rover” following steps 1-3 from the Base settings for RTK survey section above. 
2. Return to the main menu of the “reach-rover” receiver. Below the name of the receiver are a list of tabs where you can choose settings for the base receiver (Fig. 2). The following section provides a list of the initial settings that should be selected to set this receiver as the rover.
· RTK Settings tab:
· Positioning Mode: Kinematic
· Elevation Mask Angle: 15deg
· SNR (Signal Noise Radio) Mask: 35
· Select all GNSS listed: GPS, GLONASS, GALILEO, QZSS, BEIDOU
· Or select the same as selected for the base receiver
· If you are going to process a PPP survey in NRCAN only select GPS and GLONASS. 
· Update Rate: 1 Hz (or same as base receiver)
· 3 or 5 Hz will also work if you are doing more continuous surveys
· Correction Input:
· Base correction: On
· Settings should match “reach-base” Base Mode settings
· Correction Ouput: On
· Select the LoRa Tab
· Frequency: 902.0 MHz
· Output Power: 20 dBm
· Air data rate: 9.11 kb/s
· Position Output: 
· Output 1: Off
· Output 2: Off
· Base Mode: 
· Correction Output: Off
· Base Coordinates: 
· Coordinates input mode: 
· Manual 
·  Leave latitude, longitude, and height at zero
· Antenna Height – Measure from the ground to the base of the Reach and add 0.134 m
· RTCM3 messages: uncheck Galileo MSM4 and BeiDou MSM4
· ARP station coordinates: 0.1 Hz
· GPS MSM4: 1 Hz
· GLONASS MSM4: 1 Hz
· Logging (only needed if you are establishing a new base location):
· Raw Data: On
· RINEX3.03
· Position: On
· LLH or XYZ
· Base correction: On
· RTCM3
· Status: 
· Signal to noise ratio should have orange and green bars with gray next to them
· RTK parameters
· Age of differential: 1s if you are doing 1Hz
· Baseline: should be similar to the distance between the base and rover.
· Position mode: Kinematic
· Solution status: Fix (needed for high quality solutions)
· Position: Where the rover thinks it is
· Velocity: speed and direction the rover thinks it is moving
· Base position: should show the input location for the base

2. Determining a known point for your Base Position with Precise Point Positioning (PPP)
If you will be working at a location that does not have a known benchmark, you will typically want to get a known point for your base station. This section will describe setting up the base receiver for PPP and uploading the results to the Natural Resources Canada (NRCAN) website. NRCAN is currently the best service to use with the Emlid Reach RS2. It is ideal to do this workflow the day before, or several days before you want the known point. 

1. Set up the base tripod and receiver over the point that you want to get a known position for and turn the base receiver on.
2. Open the ReachView app, click on the “reach-base” receiver and tap the menu button in the top right corner (Fig. 2). 
· In the RTK settings tab, under GNSS select: only GPS and GLONASS should be selected
i. NRCAN will only be able to use these two satellite systems, you may select other systems when you your actual survey.
· In the Logging tab, make sure Raw Data is On and set to RINEX 3.03
3. Allow the base receiver to collect data for at least 2 hours, preferably 4 hours.
4. Return to the Logging tab in the ReachView app. Turn off logging so that the file closes. 
· For more on logging within the ReachView app: https://docs.emlid.com/reachrs2/reachview/logging/#logging
5. Retrieve the raw data that was recorded:
· In the Logging tab, click on the download icon next to the data you want to download. 
i. The data is organized by date and time.
· The data will download as a zip file onto your phone and provide methods to send it to your computer. 
i. Use any method (Airdrop, text message, email) to move the data from your phone to a computer. 
ii. You can either use the receiver’s hotspot Wi-Fi to do this or reconnect the receiver and your smartphone to your home Wi-Fi.
· For more on downloading files from the ReachView app: https://docs.emlid.com/reachrs2/common/quickstart/downloading-files/
6. Once the data has been downloaded to your computer, unzip the file and open the ‘.obs’ file in a text editor. You will need to manually add the antenna height before you submit to NRCAN (at least until such time as NRCAN has the Emlid receiver in their data base). 
· The antenna position information is defined on line 12 of this text file is. The first number is height and you will edit this number. 
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· Enter the height of your antenna: measure from the ground to the bottom of the base receiver and add 0.134 m. 
i. If you are using a 2-meter pole you would change the value to 2.134 (do not include units). 
7. Now you are ready to submit to NRCAN: https://webapp.geod.nrcan.gc.ca/geod/tools-outils/ppp.php?locale=en
· Create an account with them if you do not have one already.
· Sign in to your NRCAN account, enter the email that you would like the results sent to, then select Static and ITRF.
i. For more information on NAD83 vs ITRF see: https://www.e-education.psu.edu/geog862/node/1804#:~:text=It%20is%20important%20to%20note,plate%2C%20and%20moves%20with%20it
· Upload the RINEX observation files as a ‘.zip’ file that ends with “RINEX-3_03”

Rover – Using NTRIP over cellular
This section will describe how to set up a rover receiver to NTRIP (Networked Transport of RTCM via Internet Protocol). NTRIP allows the rover to receive corrections over the internet and does not require a base receiver. You will need one Reach RS2 receiver that will be the rover station, two smartphones or tablets with the ReachView companion app installed on one, the other will provide a cellular hot spot to the receiver. You can also use a SIM card (not provided) inserted into the receiver if you cannot use your smartphone as a cellular hotspot or do not have two smartphones. You will also need access to an NTRIP provider in your region. For more information on NTRIP see: https://www.unavco.org/data/gps-gnss/real-time/real-time.html and https://igs.bkg.bund.de/ntrip/index
1. The rover receiver needs an internet connection to work with NTRIP. There are two ways to connect the Reach RS2 to the internet:
1. Turn on mobile data on your smartphone and share it with the receiver over a Wi-Fi hotspot, the reach will connect to your network and get internet access.
· The smartphone used as a Wi-Fi hotspot cannot be used to connect to the receiver through the ReachView app. You will need a second smartphone or a SIM card to control the receiver.
2. An active SIM card in the receiver avoids the use of a smartphone hotspot.
· You will need a Nano SIM card for the Reach RS2, 
· Insert the SIM card into black sealing at the bottom of the receiver.  
· Slide the metallic cover to the right, lift it up, insert the SIM card into the cover, close the cover and slide it to the left to lock it in place.  
If you will be using two smartphones follow these steps: 
1. Prepare your smartphone to provide a mobile hotspot.
· Typically, you will find this under Settings/Cellular
2. Turn on your receiver and make sure it is in hotspot mode, Wi-Fi symbol (Fig. 1) is white. 
· To turn hotspot mode on, select the menu in the upper right corner (Fig.1), select Wi-Fi and switch Hotspot to On
3. On the smartphone you will use to control the rover, connect to the Rover via its Wi-Fi hotspot.
4. Return to the rover's Wi-Fi settings, and connect the rover to the phone's hotspot which should be listed under Available Networks.  
5. In the Correction Input settings, select the the NTRIP tab, and enter:
· Address (the IP address of your provider)
· Port (specified by your provider)
· Username for your NTRIP provider
· Password for your NTRIP provider
· Select your Mount Point from the drop down list.
· This is your closest GPS station in the network.  Scroll through the pull-down list to find the correct station. Be sure to select the closest location with the RTCM3 option.
· Format: RTCM3
6. Once these changes are applied and you are connected, the bottom of this page should show that you are connected in green text.
· On the Status page: 
· Grey bars next to orange and green bars confirm that you are receiving a correction.
· Solution Status should be Fix and the accuracy should be around 0.01m.  If not, restart the controller/receiver.   
7. At this point, you can leave the smartphone that is acting as the hotspot in your pocket and control the rover with the other smartphone to collect data. No need for a base!

If you are using a SIM card instead of a second smartphone follow these steps: 
1. Turn on your receiver.
2. Open the ReachView app on your smartphone, click on the rover device and wait for the SIM card to load (it will say Loading… at the top of the app).
3. If the SIM card is locked, you will be prompted to enter the PIN for the SIM card. Once connected you should see green bars under Status.
4. Go to the menu and select Mobile Data and switch to On. You should now see network bars at the top of the ReachView app next to the battery icon.
5. In the Correction Input settings, select the the NTRIP tab, and enter:
· Address (the IP address of your provider)
· Port (specified by your provider)
· Username for your NTRIP provider
· Password for your NTRIP provider
· Select your Mount Point from the drop down list.
· This is your closest GPS station in the network.  Scroll through the pull-down list to find the correct station. Be sure to select the closest location with the RTCM3 option.
· Format: RTCM3
· Once these changes are applied and you are connected, the bottom of this page should show that you are 'connected' in green text.
6. On the Status page: 
· Grey bars next to orange and green bars confirm that you are receiving a correction.
· Solution Status should be Fix and the accuracy should be around 0.01m.  If not, restart the controller/receiver.   
7. You are now ready to conduct your survey without a base.








Questions or comments please contact education AT unavco.org. Version November. 15, 2020.	Page 1


Questions or comments please contact education AT unavco.org 	Page 2
image3.png
6:48 v

< Search

RS2 NosiM [] 224

9)
L

reach-base

9 &

192.168.1.117

M- Status

@ Survey

f}f RTK settings
=> Correction input
& Position output

(@ Base mode

Logging

all  Mobile data

.,))

Wi-Fi

3 Bluetooth

Status

Signal-to-noise ratio ROVER: 30 J| BASE: 0





image4.png
6:48 v

< Search

RS2 NosiM [] 224

9)
L

reach-base

9 &

192.168.1.117

M- Status

@ Survey

f}f RTK settings
=> Correction input
& Position output

(@ Base mode

Logging

all  Mobile data

.,))

Wi-Fi

3 Bluetooth

Status

Signal-to-noise ratio ROVER: 30 J| BASE: 0





image5.png
ANTENNA:





image1.png




image2.png




image6.png
GETSI




image7.png
UNAVCO




