Rapid Deployment of a Statewide
GPS RTK Network

A system to provide precise GPS location corrections for
global navigation satellite system (GNSS) equipment.

George Kopp - MoDOT Design




Purpose of the System

.
>

s a

2 The objective is to provide real time kinematic (RTK)
data to State agencies, public safety entities, utilities,
private industry, and public users via the Internet.

2z MoDOT Intended from the beginning to make access
of this system available to users in the area after
MoDOT ensures that its needs and the needs of its
other governmental partners are met.
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Uses of an GPS RTK Network

>

2 Surveying

z GIS data collection

2 Construction Layout

2z Machine Controls

2 Automatic Vehicle Location
= Asset Management

2z Other possible uses include automated road salting,
unmanned mowers, and snow plow guidance.
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RTK Reference Stations Network

: Accuracy, Reliability, Availability
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Benefits of a Reference Station Network

.
>

-

2 Eliminate the need for local base stations
2z Only GPS rover receivers are needed

2z Less initial GPS expense because it doubles the
number of GPS systems MoDOT has now

# No surveyor required to “watch” the base station
2 Consistent known datum and coordinate system
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Components of a CORS site

Monumentation




The Key Is CeIIuIar Data Services
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Goals

.
>

> < Provide proof that a system could be established
In Missouri at an acceptable cost

 Provide a turn key system for the St Louis
metropolitan area as a pilot

2z Expand the system statewide if the initial phase
IS successful
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¢ 2 Worked with a consultant (HNTB) to prepare a set of
comprehensive bid specifications

2 Engaged In a competitive bidding process for a turn
% key system in St Louis

z Awarded the contract to the lowest and best bidder

=2 Had provisions in the contract that if successful, we
" could expand the system
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Id Specifications

.
>

2 Specs were 51 pages R, R

2 Provided for vendors to bid
the number of stations
required to cover a specific
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S Timeline

.
>

2z Created bid specifications — 6 months

2 Bidding Process — 3 months

2z Awarding the bid — 2 weeks

& ¢ Installation of the St Louis Network — 3 months
2 Testing of the St Louis Network — 1 month
e Expansion of the network statewide — 18 months
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Site Location Criteria

.
>

MoDOT needed to own the real estate at the site

Z Power
7 Main line connections, Lightning Protection, back-
up
2 Security
7 Antenna and receiver
2 |nternet connection
7 |deal although others could be used
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Bid Awarded in April 2008 to

Seller Instrument and Manufacturing
Company, Inc.

St. Louis, Missouri
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Improving GIS Accuracy using
: an RTK Network

= Many handheld GPS units support
the use of an RTK network

= Units connect to a bluetooth enabled
cell phone

= Data connection Is established for
downloading real time corrections
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MoDOT Network — September 2009




MoDOT Network Partners

Y

MOSI
Seiler Instruments
& Manufacturing, Co., Inc.

of Kansas “ ‘ SCCB
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imble RTKNet - [MoDOT GHGPS02 YRS Summer 2009]
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Trimhle RTENet - [MoDOT GHGPS0Z2 YRS Summer 2009]
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Site operated by:
Seiler Instrument

Company

Coordinates

Data Sheet (ARP only)
Data Sheets

SiteLog

Photographs

Data Availahility
Standard Files

Custom Files (UFCORS)

Time Series (60-day)
Time Series (longterm)

Google Map mosp only
Google Map all CORS —

H Enter SitelD

National Geodetic Survey - CORS @

MOSP Photographs

Saint Peters, MO

Dascription of phatog | Additional Phatos | Send Photos to Us

Pictures of equipment may not reflect equipment currently installed. Please see sitelog
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Download RINEX data to Post Process

Y

ment of Transportation R A,

TRL

Welcome to the Webserver for GNSS-Reference stations

Please login with your This service

name and password.

allows to download RINEX data

creates virtual RINEX data on request

provides information on the current tracking conditions in the network

provides information on current atmospheric and ephemeris errors in the network.

New users may register
here to obtain full

service of this website

or just use guest
account below.

Guest Logon

@ MoDOT Home

igation Limited. All rig

TS http://gpsweb.modot.mo.gov
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Differential lonosphere Corrections

.
>

Network ionospheric and geometric corrections

Differential lonosphere East-\West

2/2/2009 (08h - 16h)
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Download Post Processing Corrections

MoDOT RINEX Shop - Date & Time Selection

You have selected the following reference station(s):
MOES, MOWE

Please enter your desired observation period:

Start time: IH—}-, r,-,-, II:I—S
Interval: lﬂ s

GPS
Time system: | [GPS time = Local time + 05 hour(s) (
[GPS time = Local tirne + 06 hour(s] (w

Observation Period

<< Back: Reference Stations | Eeset to initial values Mext Add to order »>
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atellite Tracking Information

.
>

Satellite Tracking Information

MOBS ( Trimble NetRS ) Geographical coordinates

Longitude: 042 17" 26.155142" W
247 665 m
System PRMN Elewy Az SnrCA sSnrP2 A P2 LIRA Health
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= St Loﬂis Area — In Production

# Kansas City Area — In Production

2 Springfield and Branson Area — In Production

2 |70 Corridor — Connect St Louis and Kansas City - Summer 2009
2 144 Corridor — Connect St Louis and Joplin - Summer 2009

2 Rte 71 Corridor — Arkansas to Kansas City — Summer 2009

2 155 Corridor — St Louis to the boot heel — Fall 2009

z Northern Missouri — Winter 2009-2010
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Questions?

http://gpsweb.modot.mo.gov
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