
Using the GNSS System



Objectives

In this lesson you will learn how to:

▪ To set up a Base Station and broadcast corrections

▪ Start the rover and connect to the Base Station

▪ Start the rover and connect to a VRS Network

▪ Setup your position to the job site coordinates

▪ Layout and measure with the rover



GNSS – What you need to know

▪ You MUST have line of sight to the sky to track the satellites
– High precision GNSS requires a stronger signal than your phone 

does for navigation

▪ You need to be tracking a minimum of 6 satellites

▪ Elevator shafts, cranes, columns may block satellite signals

Presenter
Presentation Notes
Some basics that we all need to be aware of

You MUST have line of sight to the sky to track the satellites
High precision GNSS requires a stronger signal than your phone does for navigation

You need to be tracking a minimum of 6 satellites.  The more the better!

Elevator shafts, cranes, columns may block satellite signals




User errors

Tilted rodMeasuring height of 
base station

Presenter
Presentation Notes
Some user errors
Entering incorrect base station height when setup over known point
	-The rod that comes with the Trimble system is 2 Meters or 6.652 Feet tall.
	-The base station can be set at different elevations and should be measured.
Incorrect leveling of rod over the measured point
	-Each rod has an adjustable 20” level bubble attached.
	-With the bubble being adjustable, the calibration on the rod should be checked weekly or at any time you may feel it needs it.  This quick and easy.  



Base Station Setup



Base Station Setup
Procedure:

▪ Connect to SPS986 base receiver via Bluetooth

▪ Select point where Base Station is setup OR choose “Setup Anywhere”

▪ Enter Base Station name

▪ Input height of SPS986 above the ground (optional)
– No need to do this if always using “Setup Anywhere”

▪ Select Radio Channel

Presenter
Presentation Notes
Connect via Bluetooth
Select point where Base Station is setup OR choose “Setup Anywhere”
Can only select point if you have already used R8s in the same TFL job
Input height of R8s above the ground (optional)
No need to do this if always using “Setup Anywhere”
Select Radio Channel




Base Station Setup

▪ Connect to Base Station

– If not immediately visible

– Tap Find

– Select Base Station receiver

– Tap Connect

Presenter
Presentation Notes
Connect to Base Station
Select the icon that is third from the right on the top of the screen.  It looks like the R8s on top of the rod.
Below it will show you a list of available equipment you are able to connect to.
If not immediately visible tap on Find
Once you see the unit you are using, select it.
tap Connect




Base Station Setup

▪ Select Point of Base 
Station Location, Or

▪ Select Set Anywhere

Presenter
Presentation Notes
Select Point of Base Station Location, Or
- If you are using Point, Can only select point if you have already used R8s in the same TFL job

Select Set Anywhere




Base Station Setup

▪ Enter Base Station Name

▪ Enter Antennae Height

▪ Select Radio Channel 
from drop down menu

▪ Tap Store

Presenter
Presentation Notes
Enter Base Station Name

Enter Antennae Height
- Not required if previously selected Set Anywhere

Select Radio Channel from drop down menu

Tap Store

This will start the Base Station




Base Station Setup

▪ Base station is now 
broadcasting

▪ Tap Find Rover

Presenter
Presentation Notes
Once the base station is broadcasting corrections you can then Tap Find Rover connect to Rover to begin layout or collection tasks



Start Rover with Base Station



Start Rover with Base Station

▪ Connect to SPS986 rover receiver via Bluetooth

▪ Select same radio channel as Base Station

▪ Input rod height

▪ Wait for SPS986 to receive base corrections
– Receiver icon on top bar will not flash if receiving corrections

Presenter
Presentation Notes
Here are the steps for connecting to you Rover receiver with base station corrections

Connect via Bluetooth

Select same radio channel as Base Station

Input rod height

Wait for R8s to receive base corrections
Receiver icon on top bar will not flash if receiving corrections




Start Rover with Base Station

▪ Connect to Rover

– If not immediately visible

– Tap Find

– Select Rover receiver

– Tap Connect

Presenter
Presentation Notes
Connect to Rover
Select the icon that is third from the right on the top of the screen.  It looks like the R8s on top of the rod.
Below it will show you a list of available equipment you are able to connect to.
If not immediately visible tap on Find
Once you see the unit you are using, select it.
tap Connect




Start Rover with Base Station
If no auto connection 

▪ Tap Change Channel

▪ Select Radio Channel matching 
the Base Station

▪ Tap Store

▪ Enter Rod Height

Presenter
Presentation Notes
Enter Rod Height
- The Rod that comes with the Trimble R8s is 2 Meters or 6.562 Feet tall.

Select Radio Channel matching the Base Station

Tap Store




Start Rover with Base Station

▪ For connection to 450Mhz 
base stations

▪ use advanced option
– select

▪ wireless mode
▪ link rate
▪ options with external 

radios



Start Rover with Base Station

▪ Select various wireless types

▪ Select link rate (aka baud rate)



Start Rover with Base Station

▪ Additional options with 
external radios

Presenter
Presentation Notes
FORWARD ERROR CORRECTION
Forward Error Correction (FEC) places extra bits in the transmitted data so receivers can check for transmission errors. Although data throughput is adversely affected, using Forward Error Correction can greatly improve range. 
SCRAMBLING
To demodulate a digital transmission, a receiver must synchronize itself with the transmitter. This can be hard to do when the transmitter sends a long series of one’s or a long series of zeroes. But if every nth character in the transmission were switched, a one to a zero or a zero to a one, and if the receiver is expecting this, it can more quickly synchronize itself with the transmission. 

Note - Trimble protocols require Scrambling. Trimble Field Link does not display ‘Scrambling’ as an option when one of the Trimble protocols are selected as this is enabled by default. 





Start Rover with Base Station
To input the rover rod height:

▪ Tap Rod Height Icon

▪ Enter Rod Height

▪ Option for use of Quick Release

Presenter
Presentation Notes
To Enter Rover Rod Height
Tap Rod Height Icon


Enter Rod Height





Start Rover with VRS



Start Rover with VRS

▪ Connect the Tablet to the internet using a mobile hotspot

▪ Connect via to Rover Bluetooth

▪ Input VRS login details

▪ Input rod height
▪ Wait for SPS986 to receive base corrections

– Receiver icon on top bar will not flash if receiving corrections

Presenter
Presentation Notes
Here are the steps for connection to your rover receiver and receiving corrections via a VRS network

Connect Your Tablet to the internet using a mobile hotspot.

Connect via Bluetooth to the R8s Unit

Input VRS login details

Input rod height

Wait for R8s to receive base corrections
Receiver icon on top bar will not flash if receiving corrections




Start Rover with VRS

▪ Connect to Rover

– If not immediately visible

– Tap Find

– Select Rover receiver

– Tap Connect

Presenter
Presentation Notes
Connect to Rover
Select the icon that is third from the right on the top of the screen.  It looks like the R8s on top of the rod.
Below it will show you a list of available equipment you are able to connect to.
If not immediately visible tap on Find
Once you see the unit you are using, select it.
tap Connect




Input VRS Login Details

▪ Select VRS 

▪ Input VRS Login Details

Presenter
Presentation Notes
Select VRS – By selecting the same icon and before, on the bottom of the screen there will be more menus.  Select the one that says connection.  This will bring up the screen that you see here.  

Enter Rod Height
- The Rod that comes with the Trimble R8s is 2 Meters or 6.562 Feet tall.

Input VRS Login Details – Once you subscribe to the VRS network for the area you are working in, you or your company will receive all of this login information.  

Select Mount Point
- Best to select mount point with CMRx corrections

Tap Store




Input VRS Login Details

▪ Select Mount Point

▪ Tap Store

Presenter
Presentation Notes
Select Mount Point
- Best to select mount point with CMRx corrections when available

Tap Store

Note: Mount Points are how the data coming from the satelites and base stations is compressed.  CMRx is the latest and greatest.  Some equipment can only run off of certain mount points. 




Positioning on the Job Site

Presenter
Presentation Notes
Lets take a look at how we can position ourselves on the job site



Positioning on the Job Site

▪ Similar to RTS and RPT, you have to reference to known 
control points

▪ For the SPS986 rover you need three or more control 
points to establish the position

▪ These points should encompass the area you are 
working in

Presenter
Presentation Notes
Similar to RTS and RPS, you have to reference to known control points

For the R8s rover you need three or more control points to establish the position

These points should encompass the area you are working in




Positioning on the Job Site

Presenter
Presentation Notes
Similar to when using out RTS or RPT it is important to place control points with good geometry balance around the job site.
Avoid setting the control in only one area of of the site



Positioning on the Job Site

▪ Select Setup

▪ Measure first point

▪ Tap Include Point

▪ Measure 2nd & 3rd points

Presenter
Presentation Notes
We will now step through the process of calibrating ourselves to the job site
Select Setup – This is the third icon from the right on the top of the screen.  This icon looks like the R8s and pole.  It also shows the battery level of the R8s and how many satellites it is tracking.  The two numbers blink alternating each other.  The one with the lightening bolt is the battery life and the one with the tiny picture of a satellite is how may it is tracking.

Select your control point.  The point will then have a blue circle around it.

Measure first point – On the top right hand corner of the screen, there is an icon that looks similar to a star.  This is the button used to take a shot or measure.

Tap Include – Once the point it shot, you can decide to include it in your setup by selecting the box in the bottom left hand side of the screen.  

Measure 2nd & 3rd points and follow the same steps.

If you shoot more than 3 points, you can include or not include them.  Note:  This comes in handy if one of your control points is out and is causing your residuals to increase.  You can simply select the point and uncheck the box for just that point and hit OK.  As long as you still have 3 other points included, you should see your residual change.  



Positioning on the Job Site

▪ After 3rd point residuals are 
displayed
▪ If required measure more points
▪ Suggest 4th point for good 

vertical residuals

▪ Tap Set

Presenter
Presentation Notes
After 3rd point residuals are displayed
If required measure more points

Tap Set

Note: that with onlt 3 points the vertical residual will only show 0 a fourth point is required to read a vertical residual




Positioning on the Job Site
Setup verification

▪ Select Setup

▪ Measure Known Control 
Point

▪ Residuals are displayed

▪ If required, tap New 
Setup

Presenter
Presentation Notes
It is important during the day that we check into a know control point to ensure that everything is measuring correctly.  Here is the procedure for setup verification.

Setup verification

Select Setup

Measure Known Control Point

Residuals are displayed

If required, tap New Setup – The only time you need to do a New Setup in this case is if the residuals are over your tolerance.




Positioning on the Job Site
Do I always have to Setup Rover Position?
▪ NO!
▪ If you are using VRS, you only have to do this the first time 
▪ If you are using a Base Station, you only have to do this the first time 

as long as you subsequently set the Base Station up on a Known 
Point

Notes:
▪ Every time you start working, you should always verify the setup on a 

design or control point
▪ Redo setup if coordinates are different on each deck

Presenter
Presentation Notes
One of the important advantages of using GNSS is that once you are setup once there is no need to do it again if using the same file.
If the base station is setup over a known point and the HI does not change then no need to redo setup.
If you use the set anyway setup for the base station and you leave it in the same location then no need to redo the setup
And of course if using VRS network no need to redo the setup
Note: The calibration/setup will hold for the same file but does not transfer to a new file

Do I always have to Setup Rover Position?
NO!
If you are using VRS, you only have to do this the first time 
If you are using a Base Station, you only have to do this the first time as long as you subsequently set the Base Station up on a Known Point
Notes:
Every time you start working, you should always verify the setup on a design or control point
Redo setup if coordinates are different on each deck




Layout and Measure



Layout and Measure

▪ Exactly the same as RTS/RPT except you 
have no RTS/RPT to orient yourself to

▪ In layout mode, make sure arrow is always 
pointing up the screen for best directions.  
This shows you are walking in the right 
direction.  Select map options to have map 
rotate on screen with North orientation

▪ In bullseye mode, never rotate your body.  
Always shift left and right to keep the 
orientation correct

Presenter
Presentation Notes
Exactly the same as RTS/RPT except you have no piece equipment to orient yourself to.  

In layout mode, make sure arrow is always pointing up the screen.  This shows you are walking in the right direction

In bullseye mode, never rotate your body.  Always shift left and right to keep the orientation correct




Layout and Measure
▪ Select Measure/Layout

▪ Select point on screen

▪ Written directions & 
directional arrow 
displayed

▪ Start walking keeping 
arrow point up to 
navigate to point

Presenter
Presentation Notes
Select Measure/Layout – The third icon from the left on the top of the screen.  It has a flag on it.  Once you tap this icon, there will be menus that appear on the bottom.  Layout will be on the bottom right.

Select point on screen

Written directions & directional arrow displayed on the dark colored bar on the top of the screen.

Start walking keeping arrow point up the screen to navigate to point




Layout and Measure

▪ When close to point 
bullseye graphic is 
displayed

▪ Level over point

▪ Tap measure

Presenter
Presentation Notes
When close to point bullseye graphic is displayed (in this example I have chosen the corner bullseye display)

Level over point

Once you get within the tolerance you set, the hockey puck will turn green

Tap measure




Layout a Line
▪ Select Measure/Layout

▪ Select layout line icon

▪ Select the line on the map

▪ Using Input Form, enter O/S, 
Int, SD

▪ Select point and layout

Presenter
Presentation Notes
Select Measure/Layout – The third icon from the left on the top of the screen.  It has a flag on it.  Once you tap this icon, there will be menus that appear on the bottom.  Layout will be on the bottom right.

Select point on screen

Written directions & directional arrow displayed on the dark colored bar on the top of the screen.

Start walking keeping arrow point up the screen to navigate to point




Layout To a Line
▪ Select Measure/Layout

▪ Select layout to a line icon

▪ Select the line on the map

▪ Using Input Form, enter O/S

▪ Follow directions to the line

Presenter
Presentation Notes
Select Measure/Layout – The third icon from the left on the top of the screen.  It has a flag on it.  Once you tap this icon, there will be menus that appear on the bottom.  Layout will be on the bottom right.

Select point on screen

Written directions & directional arrow displayed on the dark colored bar on the top of the screen.

Start walking keeping arrow point up the screen to navigate to point




Collect data

▪ Select Measure/Collect

▪ Select Point, Line or Arc

▪ Enter details via Input Form

▪ Move to location & measure

Presenter
Presentation Notes
Select Measure/Layout – The third icon from the left on the top of the screen.  It has a flag on it.  Once you tap this icon, there will be menus that appear on the bottom.  Layout will be on the bottom right.

Select point on screen

Written directions & directional arrow displayed on the dark colored bar on the top of the screen.

Start walking keeping arrow point up the screen to navigate to point




Objectives
You should now be able to:

▪ To set up a Base Station and broadcast corrections

▪ Start the rover and connect to the Base Station

▪ Start the rover and connect to a VRS Network

▪ Setup your position to the job site coordinates

▪ Layout and measure with the rover



Questions & Concerns



End
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