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Introduction





It has been 
wonderful getting 
to know Lynda Bell 
our new Regional 
Advisor.
She is very 
knowledgeable, 
responsive and 
easy to work with.



Manage The Utah Reference Network GPS 

Current Employer
State of Utah 
Utah Geospatial Resource Center 
(UGRC)



Utah State Code 
63A-16-508.  Statewide Global Positioning Reference Network 
created 

(1) (a) There is created the Statewide Global Positioning Reference 
Network to improve the quality of geographic information system 
data and the productivity, efficiency, and cost-effectiveness of 
government services.

(b) When making rules under this section, the chief information 
officer shall consider:

(i) network development that serves a public purpose;

(ii) increased productivity and efficiency for state agencies; and

(iii) costs and longevity of the network.



48 Stations



24 Stations



20 Stations



12 Stations



Providing the Best Solution Possible

TURN GPS
Should be called

TURN GNSS
GPS
GLONASS
GALILEO
BeiDou
QZSS (kinda) 

Nevada GPS
GPS
GLONASS



Idaho Transportation Department
Wyoming BLM
City of Burley Idaho



GNSS Makes a Difference



GNSS Makes a Difference

In this scenario a GPS only solution 
will provide excellent results.



GNSS Makes a Difference

A common GPS only scenario of 7-10 satellites makes it 

very difficult to get a good position in Tree Canopy.



GNSS Makes a Difference

A GNSS solution including GPS, GLONASS, Galileo and BeiDou 
allows for good positioning in Tree Canopy, In Between 
Buildings, and in Deep Valleys. 



Redundancy allows for continued use 
when some stations are offline.



Current Active TURN GPS stations. This 
changes daily, but we work hard to 
repair outages quickly.



More redundancy is needed for the NevadaGPS. 
If one station goes down in certain areas the 
solution is not reliable and repeatable.



How do we decide where to 
upgrade stations?
• iScope has provided some useful insight on where the 

network is being used most.



Use a Pivot Table to Calculate Frequency for a Chart 

Use Latitude and Longitude to Display Session 
Start Location in GIS or Google Earth

Can see the primary station being used for a 
specific session and which satellite 
constellations are being used



Green Circles = TURN GPS Stations
Red Circles = Start of a GNSS Session 



Focus upgrades and maintenance in areas of heavy use. 
Example – between Ogden and Logan
Between Nephi and Orem, between Grantsville and SLC.



Date Range – 12/7/2021 to 12/14/2021 (1week)

Some of the most used stations:
Salt Lake City Water Dept.
North Las Vegas City
Herriman City
Lehi

Frequency Chart



Working with partner IT departments to 
configure their firewall to allow connections to 

the new Cloud Server. Nearly Complete



Cloud Server NTRIP Caster Mountpoints. 
Trying to Simplify by reducing the number of un-necessary options.

The NTRIP protocol (Networked Transport of RTCM via 
Internet Protocol) enables the Rover to access data from 
the GPS Network over the internet.

RTCM32 is the only format capable of 
all constellation outputs. GPS, Glonass, 
Galileo, Beidou 1,2,3



Production Server Mountpoints



Cloud Server Mountpoints
All Single Base Mountpoints Removed
MS Mountpoints replace Single Base
Mountpoints Offered in Multiple Coordinate Frames NAD83 (2011) 
and ITRF (2014) which is more or less the same as WGS84



TURN GNSS Customers - 
Interesting Stats
Private business, Surveyors, Engineers, Cities, Counties, Utility 
Companies, Universities, Federal Departments, etc.

Reno network has another 49 companies from NV, 6 from 
California, and 1 from New York.

TURN has companies from 27 different states that use the 
network.

Most Common Uses - Surveying, Construction, Mapping



History of MRRC Grant Funding

The Utah PLSS Grant Program recommends the use of a 
GNSS Network to collect Section Corner Locations

Common Coordinate Frame

https://docs.google.com/spreadsheets/d/1Nxm8PBOR57mvjySbbUoCFjBonLMhDyxlrxF0AU5FFhk/edit?usp=sharing


University of Utah - GNSS Drone 
Delivering Medical Supplies

Keep flights within a 
designated flight 
corridor 



Agriculture - GNSS Navigation 
to save fuel and fertilizer costs



Great Salt Lake Railroad Causeway 
GNSS Monitoring - Water Level and 
Causeway Movement

Working with USGS Michael Freeman and 
NGS Lynda Bell on how best to set up the project.



SUREPATH - GNSS Lawn Mower

Decorative mower lines within Daytona Speedway



Monsen Engineering - GNSS Tiny Robotic Surveyor 

Used for 
Paint Line 
Stakeout



ASI - AUTONOMOUS GNSS SOLUTIONS

AUTONOMOUS YARD SHIFTING

AUTONOMOUS AGRICULTURE

AUTONOMOUS VEHICLE

AUTONOMOUS MINING

Sod Cutting



Traqnology - GNSS Sports Field Painting

Support Call - 

Customer: I am at a high 
school trying to mark 
the field lines and I am 
no longer receiving 
corrections.

Support: is there a large 
number of students 
leaving the school while 
using their cell phones?

Customer: Yes

Support: They are 
flooding the internet 
service in your area and 
you should be back 
online sortly.



USDA - RTK GNSS Potato Fungus Monitoring 



Smoke and Mirrors 
Definition:
1. the obscuring or embellishing of the truth of a situation 

with misleading or irrelevant information.
“Autonomous vehicle development is an exercise in smoke 
and mirrors"



Autonomous Vehicle 

• The Utah Department of Transportation is looking at options for 
future Autonomous Vehicle Infrastructure.

• October 2021 – Field Test – TURN GPS with the NORWHAL Group 
    Autonomous Vehicle System.

•  The Narwhal Group is a full-service technology firm serving the 
broader transportation sector. They provide innovative products 
and services for the highway operations, planning, research, 
construction, intelligent transportation systems (ITS), road weather 
operations, and maintenance areas. 

Jonny Turner – NARWHAL Group
Ralph Koeber – NARWHAL Group
Blaine Leonard - Udot



NORWHAL Group Office

Test area near this 
office – Along 
Redwood Road 
around California 
Avenue 



Preparing for the Test



Field Test Video
• Vehicle equipped with 2 separate GNSS antenna's and 2 separate 

GNSS receivers. Once receiving RTK corrections and the other is not.
• Infrastructure , Owners and Operators STANDARDS – UTA, Udot , City, 

County, etc.
3 Transportation Requirements for Autonomous Vehicle Systems:
1. Signal, Phase and Timing  - standards require signal controller tells 
lights what to do and broadcast this information to vehicles.
2. RTCM GNSS Correction – greater accuracy at the intersection less than 
20 cm
3. Map message – geometry of the intersection – lanes and crosswalks- 
lights about to chance. What's going to happen with light changes. 
Warnings to slow down
• Automakers - need vehicle to vehicle applications and  communication 

through RTCM messages 
• BSM or Basic Safety Message - sent out from vehicle 

http://videos/Field%20Test.MOV


Field Test Video

http://videos/Field%20Test.MOV
https://docs.google.com/file/d/1jwtqiXdN4dRZwQah5W8O7WVaCqv6MOf-/preview


Traffic Control and GNSS Unit

http://videos/Car%20GPS%20Unit.MOV


Questions?




