Institute Of Navigation GNSS+ 2022

SURVEYING, MAPPING, AND GEOSCIENCES
SUBCOMMITTEE

Exploring Uses of GNSS in Utah

Sean Fernandez, PLS
State Cadastral Surveyor

Utah Geospatial Resource Center (UGRC)
Division IT Manager

o
"A TURN GPS o R&C o
real-fime precision - Resource
N turngps.utah.gov o

Location matters.



Introduction

Trade-mark ®)

_

Location matters




Member Login & Search our site. 2R

Upcoming Events
Officers 2022 Saiiav
Wed Feb B, 2023
. \ UCLS Annual Conference
State Executive Board 2022 February 8-10. 2023 in St.
George
State Chair: Chair Elect: fiegtior Do
Sean Fernandez Andy Hubbard
Announcements
\ May 2022 Newsletter
Past Chair: NSPS Rep: Job Openings
Todd Jacobsen Fall Forum - Past Years
Y ;
Dale Robinson Utah Engineers Council
UCLS Board Meeting Minutes
UCLS Rules of Conduct




It has been @ National Geodetic Survey
wonderful getting Positioning America for the Future
to know Lynda Bell
our new Regional

NGS Home ‘ About NGS | Data & Imagery ‘ Tools | Surveys | Science & Education | - EE

AdVISOF State Geodetic Coordinators
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The Utah Geospatial Resource Center (UGRC) is the State of Utah's map technology coordination office. UGRC staff (directory/contacts) have
knowledge of and experience with geographic information system (GIS) desktop software, hosted map- and web-services, mapping data
resources, and GIS professionals and their activities around the state. Since 1984, we have been encouraging and facilitating the effective
use of geospatial information and technology for Utah. Read more about how we aim to continue this mission in our strategic plan, last
updated in 2020.

: . L , , i UGRC Directions and Parking
We are located on the 4th floor of the Taylorsville State Office building. You can follow these (directions to find parking). UGRC is within the

Contributing to this website

Division of Technology Services within the Department of Government Operations.

UGRC is directed under mapping-related sections of Utah statute to coordinate GIS resources within state
government including the management of the State Geographic Information Database (SGID) and the operation of
The Utah Reference Network for Global Positioning Systems (TURNGPS) that provides high precision correction
services for surveying, mapping, and machine control.

UGRC was one of the first geospatial information offices in the country, established a few years before its formal
adoption in code in 1984. At 30+ years old, our full name may sound like its from a by-gone era. But UGRC is how
people know us, so we're sticking with it. Years may pass, but our storefront remains located at the intersection of
geography, technology, and the quest for enterprise-wide efficiency.

UGRC is funded through a combination of State general and restricted funds and cost-recovery revenue sources
from project work and grant awards. This hybrid approach ensures some stable base for SGID and coordination
activities but keeps us on our toes by requiring us to keep up with the latest developments in our field so we can offer cutting edge GIS consulting services to those in need.




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;

(iii) costs and longevity of the network.

(ii) increased productivity and efficiency for state agencies; and
Utah
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GNSS Makes a Difference
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GNSS Makes a Difference
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In this scenario a GPS only solution W 1(
will provide excellent results. >
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GNSS Makes a Difference

A common GPS only scenario of 7-10 satellites makes it o Utah
very difficult to get a good position in Tree Canopy. g 1 Cg:f:ﬁfc?l
. Center

Location matters.



GNSS Makes a Difference

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

A

- Utah
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News and Information

= Home > Sensor Map

Home
Sensor Map
Position Scatter Plot
Status Messages
Network Information
195 lonosphere
IRIM/GRIM
Online Post Processing
Reference Data Shop
Atmospheric Conditions
TEC Contour Map
TEC Surface Map
TEC Surface Map Animation
My Account
Personal Data
Change Password
Logins
Sessions
VRS iScope
VRS iScope Live!
Active Subscriptions
Organization Details
Active Subscriptions
Expiring Subscriptions
Administration
Status Messages
Add Status Messages
Edit Status Messages
Regions
Add Regions
Edit Regions
User Management
User Management
Create User
Approve Users
Export e-mail addresses
Extended User Info
Extended User Info
Info Fields
Add Field
Extended Login Info
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Redundancy allows for continued use
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> Home > Sensor Map

Home
Sensor Map
Login
Register
External Links
Trimble

Emp
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News and Information

i

More redundancy is needed for the NevadaGPS.
If one station goes down in certain areas the
solution is not reliable and repeatable.
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How do we decide where to

upgrade stations?

* iScope has provided some useful insight on where the
network is being used most.
TURN GPS

Home > VRS iScope Live!
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50 aclive logins:

accent1l (RTK Fix)
accent14 (RTK Fix)

Alliance 7813 (RTK Fix)
ALMSurveying (RTK Fix)
binghameng (DGNSS)
BlackForestPaving2 (RTK Fix)
BTCURTIS (RTK Fix)
cgalati3 (RTK Fix)

CIR2 (RTK Fix)

cis01 (RTK Fix)
diamondlandsurveying (RTK Fix)
dwilding3 (RTK Fix)
dwls2020 (RTK Fix)
Extreme (RTK Fix)
focus17-6 (RTK Fix)
focus20_11 (RTK Fix)
FOCUS21_13 (RTK Fix)
HLEBLKFT1 (RTK Fix)
joewittconstruction (RTK Fix)
kbishop (RTK Fix)
Legend1234 (RTK Fix)
LVMCS5 (Single-Point)
Outlaw (RTK Fix)

parfow2 (Single-Point)
PCMountainBuilders (RTK Float)
Primex0609 (RTK Fix)
questar11 (RTK Fix}
questar30 (RTK Fix)
questar40 (RTK Fix)
questardd (RTK Fix)
questar5 (RTK Fix)
questar55 (RTK Fix)
questard (RTK Fix)
RALLRED (RTK Fix}
RMESRTN1 (RTK Fix)
RMSNED (RTK Fix)

Rosey (RTK Float)
SLsurvey1 (RTK Fix)

hne (DT i
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Some of the most used stations

Salt Lake City Water Dept.
North Las Vegas City

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

the new Cloud Server. Nearly Complete
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Cloud Server NTRIP Caster Mountpoints.

Trying to Simplify by reducing the number of un-necessary options.

Trimble Pivat Platform

Yiew Help
R F@E=

w9

EE S

=
El

@8 Storage [T02_1h_1s]
= ‘T GMSS Receiver [WYLC]
Storage [Rinex_1h_bs_NGS]
Storage [Rinex_24h_5s]
o Storage [T02_1h_1s]
= "_f GNSS Receiver [WYRF]
; Storage [Rinex_1h_5s_NGS]
Storage [Rinex_24h_5s]
~-§8 Storage [T0Z_1h_1s]
~-dp GMSS Receiver [WYRS]
Storage [Rinex_1h_5s_NGS]
Storage [Rinex_24h_5s]
G Storage [T02_1h_1s]
T GNSS Recsiver [WYSH]
=-fp GNSS Receiver [WYSI]
i Router [MC_5027]
Storage [Rinex_1h_5s_NGS]
Storage [Rinex_24h_5s]
Storage [T02_1h_1s]
@ Disk Watch [Defaul]
% Ephemeris Download [Default]
@ Ephemeris Manager [Defzuli]
-8 NtripCaster [Config2]
- NtripCaster [Network_Share]
@, Online PP Manager [AGRC]
_‘\j Reference Data Shop [Defauli]
:-28¢ Router Manager [Default]
+--(# RTO Multi Station [MultiStation_CMRp_8001_NAD332011]
~(# RTO Multi Station [MultiStation_CMFPx_S000_NADE3]
@ RTO Multi Station [MultiStation_CMRx_S006_ITRF2014]
- (# RTO Multi Station [MultiStation_RTCM31_3004_NADS3)]
--(# RTO Multi Station [MultiStation_RTCM32_3005_NADS32011]
- # RTO Multi Station [MultiStation_RTCM32_S007_ITRF2014]
- == Synchrenizer [Default]
B Atmosphere Watch [W]
=8 & Metwork Processer RTK[UT1]
1 o Metwork Processor Storage [VRS_NPS]
) RTO NetVRS [VRS_CMRp_8001_NADB3]
- €) RTO Net VRS [VRS_CMRp_B005_[TRF2014]
3 RTO Net VRS [VRS_CMRx_8000_NAD83]
+€3 RTO Net VRS [VRS_CMRx_8007_ITRF2014]
€ RTO NetVRS [VRS_RTCM31_8004_NADB3]
) RTO Net VRS [VRS_RTCM31_S008_ITRF2014]
€3 RTO Net VRS [VRS_RTCM32_8005_NADE3]
.~ RTO NetVRS [VRS_RTCM32_8009_ITRF2014]
=] g‘% RTX Engine [TURNGPS]
-3 Integrity Monitor [RTX_IM]
B ﬂj RTXMet Processor RTK [UTGNSS}

>

Status

~ 4 b |Properties - NtripCaster [Config2]

Users Mountpoints  History

Galileo, Beidou 1,2,3

RTCM32 is the only format capable of
all constellation outputs. GPS, Glonass,

Mountpoirt Connection Type Total Connecti.. Connections P Mode Connected Sour|
GNSS5-VRS-TRF2014-CMRx Cortrol Line (Parallel) 0 0 Single data source To 1source 10.2(
GNSS-VRS-TRF2014-RTCM32 Control Line (Parallel) O o Single data source To 1source 10.2(
GNSS-VRS-NAD83-2011-CMRx Cortrol Line (Parallel) 0 0 Single data source To 1source 10.2(
GNSS-VRS-NADB3-2011-RTCM32 Cortrol Line (Parallel) 2 2 Single data source To 1source 10.2(
MS-ITRF2014-CMRx-GNSS Cortrol Line (Parallel) 0 o Single data source To 1source 10.2(
MS-ITRF2014-RTCM32-GNSS Control Line (Parallel) 0 1] Single data source To 1source 10.2(
MS-NAD83-2011-CMRp Cortrol Line (Parallel) 0 1] Single data source To 1source 10.2(
MS-NADB3-2011-CMRx-GNSS Cortrol Line (Parallel) 0 o Single data source To 1source 10.2(
MS-NADB3-2011-RTCM31 Cortrol Line (Parallel) 0 o Single data source To 1source 10.2(
MS-MADE3-2011-RTCM3I2-GNSS Cortrol Line (Paralel) 0 (1] Single data source To 1 source 10.2(
VRS-ITRF2014-CMRp Control Line (Parallel) 0 (1] Single data source To 1 source 10.2(]
VRS-ITRF2014-CMRx Control Line (Parallel) 0 (1] Single data source To 1 source 10.2(]
VRS-ITRF2014-RTCM31 Control Line (Parallel) 0 o Single data source To 1 source 10.2(]
VRS-ITRF2014-RTCM32 Control Line (Parallel) 0 (1] Single data source To 1 source 10.2(]
VRS-NAD23-2011-CMRp Control Line (Parallel) 0 (1] Single data source To 1 source 10.2(
VRS-NAD23-2011-CMRx Control Line (Parallel) 0 (1] Single data source To 1 source 10.2(]
VRS-NAD83-2011-RTCM31 Control Line (Parallel) 0 0 Single data source To 1 source 10.2(
VRS-NADS3-2011-RTCM32Z Control Line (Parallel) 0 0 Single data source To 1 source 10.2(

Forts 2101 (TCPIIP Server)

Enable throtting Yes

Throttling time [ms] 0
= |

Enable accounting Mo |
B T. |

18 Mountpoint(s)

NiripCasters 0 NtripCaster(s)

Metworks 0 Network(s)

Enzble HTTP 404 error Na
2 |
| Detect gaps interval Jsec] ‘30 |
| Switch datasource after [sec] ‘ 60 |
oL Hi |
| Log history to file ‘Na |
| Clear history ‘Na |
= |
[ Rover Integrity support N |
= i |

Diagnostic output Off

< >
Setve cornectns b d

Total connections Outbound data rate: 1320 Bytes/sec

Caster uptime: 8d (:3:54:50 Clear Accounting Cache

Forts: [TcP 2101 (10.208 42.10) |

iScope Support

o

‘Sia'ms Messages: Last 200 ltems
Type | Event Time [UTC] ¢ | Saource V Group
i 32872022 8:46: ‘CheFrequencyGroupDefinition  Framework
g 3/28/2022 9:08:02..  Storage [Rinex_1h_bs_NGS] Storage

T | Message Text

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

(a <
O
>

Utah

Center
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" For satallite G14 with frequency type L1 using tracking type BOC_PD no CEC group was found. To ensure the re-use feature of CBC the combination of satellite. frequency and tracking..
RINEX writer could nat store to C-unetpublwiwwrootdNG S\RefData.22\Month Mar\Day. 22WUTWADB1T.220. Reason: Could not find & part of the path "C:unetpubiwwwrootdNGS\RefData...
v




Production Server Mountpomts

"u etebure NTRIP Client ©9B_UTHR_RTCM32_Herriman - O X
VRSCMRX

Empty GGYE e lrx
VRSRTCM31

Serial Port: VRSCMR
MR VRSRTCM32
VRSCMRP
NTRIP Status: VRSCMRXtest
SB_UTS2_RTCM32_SpanishFork
GNSSVRSCMRX
".“viE.h:f:::-n'[i::'! tol EfEl’:LﬁJ GNSSVRSRTCM32
EPHAMIMA \ RSCIRXDEG
R Bl SB IDHA_CMRx_Hailey
SB UTMB_RTCM31_Moab
SB_WYJA_CMRx_JacksonHole
SB_WYJA RTCM31_JacksonHole
VRS_Development_ RTCM31
SB_AZPG_CMRx_Page
SB_NVH1_CMRx_Henderson1
SB IDMN_CMRx_Meridian
SB_IDDR_CMRx_DriggsID
SB_WRFW_RTCM32_FtWashakie
SB WRRI_RTCM32 Riverton
SB_ WRLA RTCM32 Lander
SB_NVEK_RTCM32_Elko
SB_UTBE_CMRp_Beryl
WGS84_ GNSSVRSRTCM32
WGS84_GNSSVRSRTCM23
SB_UTKA_RTCM32 Kanab
MS_RTCM32

_Connect | _Edit |
_Connect | _Edit |

Utah
Geospatial
Resource
Center

Location matters.



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

i [N Lefebure NTRIP Clien

Empty GGA data Age:N/A

Serial Port: Disconnected
NTRIP Stream: [l Ry

NTRIP Status:- 2ownload Source Table
MS-NADS83-2011-CMRp
MS-NADS83-2011-CMRx-GNSS

P ———— /] S -NADS3-2011-RTCM32-GNSS

C-ARGVEES NI ESls M S-NAD83-2011-RTCM31
MS-ITRF2014-CMRxXx-GNSS
MS-ITRF2014-RTCM32-GINSS
VRS-NAD83-2011-CMRXx
VRS-NAD83-2011-CMRp
VWRS-NAD83-2011-RTCM31
VRS-NADES3-2011-RTCM32
VRS-ITRF2014-CMRp

-

VRS-ITRF2014-CMRXx
VRS-ITRF2014-RTCM31
VRS-ITRF2014-RTCM32




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
s Utah

&
g m 77 Geospatial

" Resource
%p@ Center

Location matters.




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

History of MRRC Grant Funding

Common Coordinate Frame
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Salt Lake $ H . 0
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Wasaich § 500005 90000 1 § B0M0|S 1900000 )5 1270000/% 908N 8|5 900000/% 800000 3]s 120000018 120000 2] s ermogo|s semsnt 102
| Wastingten § - s - 0
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https://docs.google.com/spreadsheets/d/1Nxm8PBOR57mvjySbbUoCFjBonLMhDyxlrxF0AU5FFhk/edit?usp=sharing

University of Utah - GNSS Drone
Delivering Medical Supplies




Agriculture - GNSS Navigation
to save fuel and fertilizer costs

‘_..

- = ] TN



Great Salt Lake Railroad Causeway
GNSS Monitoring - Water Level and

Working with USGS Michael Freeman and

C auS eW Ovement NG.S-Lynda Bell on how best to set up the project.




SUREPATH - GNSS Lawn Mower

===

| SUREPATH N, 7,

AUTO STEER

Decorative mower lines within Daytona Speedway

Location matters.



Monsen Engineering - GNSS Tiny Robotic Surveyor

e MONSEN

ENGINEERING

Used for
Paint Line
Stakeout

THE WORLD'S FASTEST ROBOT FOR STAKEQUT. A
SAFER, MORE EFFICIENT WAY TO WORK.

As the world's fastest stakeout robot, the TinySurveyor from
TinyMoblieRobots is a safer, more efficient way to wark. Arrive at a job
site with your layout design, send them to the TinySurveyor and start
your stakeout right away. A range of integrations ensures this tiny
survey robot collects all the valuable data your crew needs for
accurate modeling and building.

Products ~ Rental

{| E " TinyMobileRobots TinySurue

Tiny Robot
Tremendous Results

Support ~

Locations




ASI - AUTONOMOUS GNSS SOLUTIONS

{’;As‘ Companies Platforms nvest or Partner Research

AUTONOMOUS YARD SHIFTING

AUTONOMOUS AGRICULTURE

AUTONOMOUS VEHICLE

AUTONOMOUS MINING ASI Mining

Sod Cutting

LEARN MORE®



Tragnology - GNSS Sports Field Painting

tra q n O | O 8y SPORTSTRAQG | PAINTTRAQ | TRAQSTER | TURFTRAQ | DEALERMAP | Wi

Turf Tech GPS

Support Call -

Customer: | am at a high
school trying to mark

the field lines and | am B b s e
no longer receiving
corrections.

L - T i
2.5 Gallon clean water tank for easy [
‘ clean up :

Support: is there a large B e ~ - _
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¢ leaving the school while i :
using their cel
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flooding the internet'y
service in your area and *
you should be back
online sortly.
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USDA - RTK GNSS Potato Fungus Monitoring .

USDA Animal and Plant Health Inspection Service
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News and Anfouncement= Potato Wart: A Fungal Disease of Tubers

This soil borne disease of potatoes is caused by a fungus called Synchytrium endobioticum. The disease
appears mainly on stolons and tubers. It reduces yield and can make potatoes unmarketable. Symptoms on
above-ground growth are not often visible. Young potato warts are white in color and soft and pulpy in texture.
They darken and decay as they age.

Pests and Diseases
Import into the U.S.

Export from the U.S. i s o o ; z :
. S. endobioticum thrives in wet conditions. It produces a thick-walled structure known as a winter sporangium

which can remain viable for up to 30 years. It can survive at depths of 50 cm in the soil. In spring, at high
temperature and moisture, cverwintering sporangia germinate to release mobile zoospores which infect suitable
host cells. The infected plant cells swell, divide and surround the dividing zoospores resulting in the wart.

International

Manuals

This disease can be spread by infected tubers, infected soil, machinery, implements used in infested potato fields,
potato cultivation, footwear, and manure from animals that have fed on infested tubers.
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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”
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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.

GROUP

* 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

Location matters.



NORWHAL Group Office

Test area near this
office — Along

” Utah
Redwood Road (U] " Geospatial
around California - E:f\f::‘e
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Preparing for the Test
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* 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 ‘é
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http://videos/Field%20Test.MOV



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

Questions?






