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What is a CORS?

« Continuously Operating Reference Station (CORS)

o A permanent Global Navigation Satellite System
(GNSS) receiver, antenna (with a surveyed reference
position), and support equipment

NCKN




MARION COUNTY PUBLIC WORKS




What is a CORS?

« Continuously Operating Reference Station (CORS)

o NC CORS Network
= Composed of 77 CORS
= 3 new CORS have been installed
= Salisbury (NCSA)
= Roanoke Rapids (NCRR)
= New Bern (NCNB)
= 1 new CORS is being installed
= Bodie Island (NCBI)
= Collects data 24/7 at 1 second intervals
= Receiver type
= 67 GPS+GLONASS
= 10 GPS




Former Pea Island CORS




What is a CORS?

« Continuously Operating Reference Station (CORS)

o CORS in NC that are in the National CORS
network but not included in the Real Time
Network (RTN)

= New Bern NDGPS (NBR5 and NBR6)
=  Greensboro NDGPS (NGR5 and NGR6)

= Plate Boundary Observatory CORS at
Rosman (P779)

= Charlotte (CHME)
= Conover (CONO)
= Hillsborough (HILB)




National CORS

 National CORS Benefits

* Included in OPUS
solutions

* Monitored by NGS (60
day plot)

* Will be include in any
future national
adjustments
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e Pictures of equipment may not reflect equipment currently installed. Please see sitelog
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Data Sheet (ARP only)
Data Sheets
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Standard Files View looking north
Custom Files (UFCORS)

Time Series (60-day)
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Operational & Proposed
(CORS)
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CORS Installation Components

*Planning
*NGS Guidelines
*Hardware
*Monumentation
*Software
*Communication

e|Installation

*Documentation
*Submittal to NGS

Guidelines for New and Existing Continuously
Operating Reference Stations (CORS)
National Geodetic Survey
National Ocean Survey, NOAA
Silver Spring, MD 20910
February 2006




CORS Hardware

e GNSS Receiver

e Uninterruptible Power
Supply (UPS)

* Receiver location
* Surge protection
* |nternet connection




CORS Hardware

e GNSS Receiver

e Uninterruptible Power
Supply (UPS)

* Receiver location
* Surge protection
* |nternet connection
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CORS Hardware

* GNSS Antenna

Antenna Type

Type of leveling device
Antenna location
Monumentation/mounting
Lighting protection
Grounding

Antenna cable
* Length/Type
* Routing



Guidelines —Equipment
Antennas

-L1 and L2

-Radomes NOT recommended
WHY: distort signal and not required in design of antenna

-Oriented to true North

WHY: apply antenna phase center values correctly

-Reference mark to antenna reference point (ARP)
constant

WHY: change antenna same coordinate



CORS Hardware (Leveling Devices)
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Site Selection

e C(Clear view of the sky

 Unobstructed view of the horizon
360 degrees

* No nearby signal reflectors

e 0.5mto 1.5 mabove horizontal
surfaces

* No nearby signal transmitters
* 300 meters

e Stability
 Thermal expansion

 Wind loading
 Soil expansion/contraction



Site Selection

o vom e e Reconnaissance

b ot ' * Visibility diagram

* Photographs of proposed location

* Measurements for monumenatation

e (Cable routing and type
* Are drilled holes required in walls
* Length of cable
* Type of cable (LMR400 or LMR600)

poirvr- * Internet connection

Lo o8 S¥ ol

Tor0 — —

p i e Collect 24 hours of data

OATE €8/ 11/ PeA 3 3
w30 —_— =

O eeiy™sa HOPDDOTAL WIth VERTEAL & MORIONTAL BT TRAESSE)
& WV 093 VITH VDX A THE (RI2NTH
It 573C oA
LT - PUNTAL
1 OO A
e ow A MU ORI

FEVISISY, VINT



Site Selection
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Site Selection

* Building Mount
NCGO * Brick/block or concrete
Goldsboro, NC building
Antenna/Building * Building must be 5 years or
older

 Chimney mount requires that
chimney be filled with
concrete

* No Metal Roofs!!!!!




Monumentation

* Ground Monumentation

* Concrete
e Metal




Monumentation

 Drilled-Braced
* Most stable

* Specialized equipment
required for installation




Monumentation

* Building Mount
* Rooftop attachment
* Wall attachment




Monumentation (Building Mount)

 How will you mount antenna
 Stability
e Type of attachment

* Fasteners
* On site welding required?
* Tools required

e Lift truck
e Ladder




Problem wooden support
U-bolts height can change

Problem
lightning
rod
obstructs
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_ \ | T ""w
B -
Problem tribrach “feet” cannot be h"'”'\ /20

locked height can be changed

Antennas
on towers
with guy
wires poor
stability
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Good top
surface of pillar
narrower than
antenna.
Problem no
orienting &
leveling device

/

Good orienting &
leveling devices

Good rooftop
with orienting &
leveling device
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Installation

Stable GNSS antenna
Power and internet connections are successful

Antenna mount is acceptable to the site manager

Installation Report

* Acquired all photos required by NGS
* Acquire all metadata required by NGS
* Record all serial numbers

* Document site contact



CORS Administration

* Latency
* Bandwidth
* Transmission medium
* Router and switch performance
* Firewall
* Wireless network voice/data traffic



CORS Administration

e Reference Station Datum

e Benefits of using a reference datum that is
consistent with the datum used by NGS
e Easy to verify
* Consistent with National CORS
* Can use OPUS to position RTN CORS



CORS Administration

e Reference Station Datum

 Ramifications of using a datum that differs from a
datum utilized by NGS

 OPUS and RTN solutions are based on different
reference datums

e OPUS can not be used to check RTN solutions
e RTN can not be used to check OPUS solutions
* Could create confusion with users



CORS Administration

e Connection to NSRS

* Recommend local static surveys be
performed to connect RTN CORS with
local NSRS passive stations

* NCGS uses NGS-58 to connect
the CORS to the NSRS

* Three (3) HARN

Cayton

monuments
cors A
* Two (2) local CORS reference
reference monuments monuments

Craven



CORS Administration

* Connection to NAVDS88

* Connection completed before CORS antenna is installed
or afterwards if offset leveling plate has been installed

* Field techniques
* Geodetic leveling

* Trigonometric leveling
* NGS -58 survey




Geodetic Leveling to CORS ARP

ARP Offset Leveling Plate sideview




Geodetic Leveling to CORS ARP

Figure &, Leveling bar properly attached to rod, Balt heads grip the rod ‘s hase plate.
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DATASHEETS - Windows Internet Explorer
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The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATRABASE = NGSIDE , PROGREM = datasheetS5, VERSICHN = 7.88.3

1 National Geodetic Survey, Retriewval Date = JUWE 12, 2012

DET T T vk v v e vl vl vl vl e e e e ol ol ol ol o o o o ol ol ol R o o o o o o o o o o o o R o o o o o o o o o

DE7747 CCRS — This is a GP5 Continuously Cperating Reference Station.

DE7747 DESIGNATION - CRESWELL CORS ARP

DE7747 CORS_ID - HNCCER

DE7747 PID - DE7747

DK7747 STATE/COUNTY- NC/WASHINGION

DE7747 COUNTRY - U5

DE7747 USGS QUAD - LECHNARDS POINT (1974)

DE7747

DE7747 *CURRENT SURVEY CONTROL

DE7747

DE7747% NRD 83 (CORS) POSITICN- 35 54 56.93119(N) 076 28 25.29233 (W) EDJUSTED

DE7747* NAD 83 (CCR5) ELLIP HI- -28.216 (meters) (12/22/08) ADJUSTED

DK7747* NRD 83 (CORS) EPCCH - 2002.00

DE7747* NAVD 88 CORTHO HEIGHT - 8.918 (meters) 29.28 (feet) ADJUSTED

DETT747 | |

DK7747 MNAD 83 (CORS) X - 1,209,562.351 (meters) COMP

DK7747 HNARD 83(COR5) Y - -5,028,018.211 (meters) CCMP

DK7747 MNAD 83(CORS) Z - 3,720,613.981 (meters) COMP

DE7747 GEOID HEIGHT - -37.10 (meters) GEQIDOS

DE7747 HORZ ORDER — SPECIRL (CCRS3)

DE7747 VERT ORDER — SECCHD CLA55 II

DE7747 ELLPF ORDER — SPECIRL (CCRS3)

DE7747

DE7747.The coordinates were established by GPS observations

DE7747.and adjusted by the National Geodetic Survey in December 2008.

DE7747

DK7747.The datum tag of NAD 83 (CORS) is equivalent to NAD 83 (CORS26).

DE7747

DE7747.The coordinates are wvalid at the epoch date displayed above

DE7747.which is a decimal eguivalence of Year/Month/Day.

DE7747

DE7747.The orthometric height was determined by differential lewveling and

DE7747.adjusted in April 2010.

DK7747

DE7747.No vertical observational check was made to the station.

DE7747 w
Dane € Internat ¥ v ®iow -




NC Geodetic Survey

twikker on Twitter

A

NCGS has developed a Twitter
web page
(http://twitter.com/ncrtn), which
is similar to the NCDOT Twitter
page (http://twitter.com/ncdot)

Provides information on the status
of NC CORS, RTN, and other web
features.

Get short, timely messages from NC Geodetic Survey.

witter Is a nch source of

Incredibly wide varlety of toplcs. Join today and follow @ncrtn

Sign Up»

¢} ncrtn

==

The NCZO (NC Zoo) and NCFA
(Fayetteville) CORS are operating
again

The NCTR (Troy) CORS s workng again

nstantly upaated information. it's easy {0

fobow norm

stay updated on an

Name NC Geodetic Survey
Location North Carcina
Web hitip /www neas s
Bio Twitter Page for the
Narth Carolna GPS Real
Time Network

0 16 3

Tweets 87

Folowing




Space Weather
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NOAA Space Weather Warnings

Space Weather Warnings Currently in Elfect

fle

o Favontes

g

Yew

No3s.QOV.

Fyvorkes  Jooks Heb

Windows Internet Explorer

N 8 * £ Freehunad 2 .

& Space Weather Wamings Currently in Effect M

[P ALERT (RORK SZale)

(=Ray Cvents T  p® 5T 1 L3
fux ShS .

Everd >MS {R2)

JEvara >x20 {R%)
PADIO EVENTS ~
Typm~tl
Type—i¥

39 ¢ O )

Baglrn: 2011 Aug 11 O
T T

OMa¥

" B

pfu (59)

PROTONS >100UeY
>1pfa
ELECTRON FLUX

>2MeY > 1Kphu = =
GEONAGHETIC

Sudden Impube

ww-i

A>100
STRATOSFHERIC

Strotwarm

IR R W AR T TR T O

1 -
PRI IS S T T e W P T

Il

vl

P T

Aug 11 A 12

Legend Key:

A SIS

W ALERT o Continuation M WATCH (A-indez)

Mg 13 Aug 14 Mg 15

WABMIAGS | Mokt

huag 16

4 P Silends Be

g 17 g 18

W o i

& ternet

S

*,100%




2012 CORS
Upgrade

* GPS to GPS+GLONASS
+ Durham (DURH) e e S
+ Sanford (SNFD) Bpsrot o i e
+ Troy (NCTR) TR e
» Winston Salem (NCWS) =557, . .. e 50
* New CORS
* University of NC at Charlotte

Newa 5 ¥

ccccccccc

* New location

* Move HAYW at Haywood Community College to Bethel
Elementary School



{= User, Friendly CORS Version 3.6.2 - Windows Internet Explorer

——
@\~—/—~,; A4 !3 http:/{wiwe.ngs.noaa.gov/UFCORS/

| "
IR IRe IR
File Edit View Favorites Tools Help

gaested Sites » @ | Free Hotmail @ | Web Slice Gallery. =

| User Friendly CORS Yersion 3.6.2 ‘ ‘

54 Favorites | 553 @] Su

[l > Y de) v Page~ Safety~ Tods~ @+

User Friendly CORS

Version 3.6.2

This utility allows you to obtain a specific block of Global Positioning System ( GPS ) data for a continuously operating reference station (CORS) contained in the network of GPS sites
managed by the National Geodetic Survey.

The GPS data will be in "receiver independent exchange' (RINEX) format, version 2.10.

[ UFCORSPagelnfo ||

Trimble Products Configuration ] [ UFCORS Problem/Comment Form

Starting Day: | Jun 10,2012-162 v|[ GetOlderData |

Start Time of the field observation: | 00:00 ¥ | Day and Time Info
Time Zone relative to observation location: lr UTC (GMT)

e [ Time Zone Info
v

Please LIMIT requests for 1-second sampling rate data to 2 hours.
[ CONTINUE |[ CLEAR |

Number of hours of data vou wish to receive: | 1

NOS Home | Contact Info | Privacy Policy | Disclaimer | Document Viewers

Web site ovmer: National Geodstic Survey (NGS),National Ocesnick Atmospheric Administration (NOAA)

Done

€ Internet 4 *




{= User, Friendly CORS Version 3.6.2 - Windows Internet Explorer

@: v ’3 http:/fwiww.ngs.noaa.gov/UFCORS{LUFCORSZ jsp e & 2| X -" ogle I‘p =
Eile édit View  Favorites Io;Is Help N - N Nl —
i Favorites | 533 @ Suggested Sites v @] Free Hotmail @] Web Slice Gallery »

& User Friendly CORS Yersion 3.6.2 ‘ i - | g v Page~ Safety~ Took~ @~

User Friendly CORS 2

Version 3.6.2

GPS data are available for the following sites
for your specified time interval:

Site ID: | ¥ Site Info, Site Map, Data Availabilitv ., Time Series

How many seconds do you want between individual data points?
Sampling Rate: |Asls v| Datafiles are decimated to a 30-second sampling rate after they have become 30-days old. You may only request
data with sampling rates equal to or lower than the sampling rate available in the CORS Archive.

Would you like the corresponding files?
Coordinate File: |no v |  Coordinate File Info
MetFile: [no |  MetFile Info

NGS data sheet: |[no v

IGS Orbits in SP3 format: | no VT Orbit File Info

Please choose the compression format.
Files can be compressed using: | pkzip ¥| Compression Info

Processing will take place within a minute. A window will appear after processing that allows you to select where on your hard drive to save the transmitted files.

Also, a window displaying icons for several directories (folders) and files may appear. You may use this window to view the transmitted files. This feature is browser dependent and may not work on your hrowser.

[ SUBMIT || CLEAR |

Report a problem or send a comment 9|
€ Internet ‘h v ®100% v
-




Survey

North Carolina
Real Time Network
(RTN)
Upgrade



CORS/RTN Upgrade

* New Servers * Schedule
— Three (3) dedicated — Servers purchased and
servers installed
— Housed in the western — Software purchased
data center — Installation of software
* Software upgrade has been completed
— VRS3-Net — Beta testing completed

e New features for users
— Network status

— Improvements in iono
models

— Access flexibility



CORS/RTN Upgrade

* NCGS plans to operate both systems until to
Geoid12 is available

* The new CORS/RTN system will utilize
coordinates from the Multi-Year CORS

Solution (MYCS)
— NAD83/2011



Latitude

7.0

Geoid Model History

GPS/BMs for GEOIDS9 (6169 points)

~138.0

-}
o
el

’
} e ) \
b G\ v |
T Y Y e Yy YTy < o Y- IWE E A0E WOE

480 a0 [p—

IME

2003 GPSBM Coanol Diea Used 1o Creare GECIDOI

»

IWE

ME

ME

| manlbicda 14308 waal) 15534 NCS deabaw (uassde ) ¢ 52 oed. S Loesure diszcods) » 579 Canestan jplasses) ¢ 123 aepectad (X'a)

GPS BMs for GEQIDO9
cman




Distribution of Control used for the generation of GEOID 09 in North Carolina
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RTN Upgrade Notice

NCDENR - NC Geedetic Survey  Windows rmet Lxplorer
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North Carolina Geodetic Survey
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RTN Coverage Area
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Questions?

Gary Thompson, PLS

NC Geodetic Survey

512 North Salisbury Street
Raleigh, NC 27604
919-707-9230 phone

Gary.thompson@ncdenr.gov




