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NGS GOALS FOR RTNOSs

Al I RTNOs 1 n the U.S. pr oxcongs@ntwihor
the National Spatial Reference System (NSRYS)

T_And hence with each other é

Equipment from | different vendors  can operate with services from
di fferent RTNOs to the greatest ext

Reference stations contained in each RTN meet prescribed criteria
in terms of stability and data quality

Best methods for RTN users may be advanced via future quidelines

NGS will promote the use of ~ RTCM 3.x messages via NTRIP
software
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NGS SINGLE BASE GUIDELINES
Released Ja 2010

WHY?
-LEGACY USERS
~CLOSEST BASE NETWORKS |
-AREAS WITHOUT CELL COVERAGE Roal Time GNSS Bosttioning -

-APPLICATIONS OPERATING WITH
SINGLE BASE, E.G., MACHINE
GUIDANCE, PRECISION
AGRICULTURE, DEFORMATION
MODELING, PROJECT BASE

STATIONS
Downloa d | t! William Henning, Lead Author
http:/Avww.ngs.noaa.gov/PUBS_LIB/NGSRealTimeUserGuidelines.v1.0
/pdf
I@l} National Oceanic and Atmospheric Administration w
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Draft Guidelines I 95% Confidence

ACCURACY CLASS SUMMARY TABLE

CLASS RTH CLASS RT2 . CLASS RT3 . CLASS RT4
ACCURACY (TO BASE) | 0.M5HORIONTAL,0.025 VERTCAL | DA2SHORIZONTAL, 004 VERTCAL  D0SHORIONTAL,0.06 VERTICAL | 045 HORITONTAL, 025 VERTICAL
REDUMNDANCY | 2 2LOCATIONS, 4-HOUR DFFERENTIAL 2 2LOCATIONS, 4 HOLR DFFERENTIAL| NOHE _ NONE
BASE STATIONS 22, W CALERATION PROVECT CONTROL.  RECOMMEND 2 M CALBRATION 21 NCALUBRATION 1, W CALERATION RECOMMENDED
PDOP . £20 . £30 . g4 . 2610
RMs . L UL (N L . SDI3N | E0I5M
_ COLLECTION INTERVAL =~ {SECCRDFORZMNUTES | | SSECCRDSFORIMMUTE  1SECONDFORMSSECOWDS | f SECONDFOR10 SECONDS
SATELLITES . 37 . 26 . R . 25
BASELINE DISTANCE | £ 10k i S15HM £ 20 KM | R WITH FIXED SOLUTION
FROECT CONTROL | ENEFICATION CONTRCL TOFOGREFHY SITE GRADING
CONSTRUCTION CONTROL FONTS | | TOPOGRAPHE CONTROL CROSS EECTIONS VETLAADS
CHECK ON TRAYERSE, LEYELS | FHOTORORTE AGRICULTURE GEFPDPLLATION
SCENTFIC STUDES | UTLITY STAKE QUT AOAD GRADING MAFFIG
TYPICAL APPLICATIONg |FA™sTHECT SHTE ARG FHVRCHMEATAL

Find the application at the bottom and work up
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RTN GUIDELINES FOR

GNSS POSITIONING I
WILL NOT SPECIFY OR
DEFINE A STANDARD, BUT
WILL HELP
- T ADMINISTRATORS AND
NATIONAL GEODETIC SURVEY USERS TO BE AWARE OF ALL
AT 4 - THE ISSUES INVOLVED
GUIDELINES FOR REAL TIME GNSS NETWORKS WITH THIS NEW
William Henning, team leader, editor T E C H N O L O G Y

Coming Soon! 60+ CONTRIBUTORS

Dan Martin, Site Considerations group leader

Gavin Schrock, Planning and Design group leaders

AGS ADVISORS
DoT

Gary Thompson, Administration group leader

Dr. Richard Snay, Aligning RTN to the NSRS

N ASTATE GEODETIC
SURVEYS
AGNSS MANUFACTURERS
N fSRCs
' ABLM, NPS
g National Oceanic and Atmospheric Administration
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\ AWHAT | S TRUTH?DHS
A HOW ARE STATION COORDINATES COMPUTED? WHEN SHOULD RTN BE
READJUSTED?

A ARE THE RTN REFERENCE STATIONS MAINTAINED WITH VELOCITIES? IF
SO, HOW ARE VELOCITIES COMPUTED?

A DO OVERLAPPING RTN PRODUCE COMPARABLE COORDINATES?

A IS THERE SUFFICIENT METADATA TO KNOW THE PRECISION AND/OR
ACCURACY OF POSITIONS OBTAINED?

A CIS LOCAL PASSIVE MONUMENTATION WITHIN ACCEPTABLE TOLERANCE
OF THE RTN STATIONS? IF THERE IS SUBSTANTIAL DIFFERENCES,  WHAT
WILL BE HELD AS TRUTH? SHOULD RTN MANAGERS PLACE CHECK
POSITIONS ON KEY PASSIVE MARKS?

A THE NATIONAL CORS NETWORK IS THE BASIS OF OUR HORIZONTAL +
ELLIPSOID HEIGHT TRUTH AND REPRESENTS THE REALIZATION OF THE
"NSRS- AT WHAT ACCURACY ARE THE RTN ALIGNED TOIT ?

j‘.w“"““x,,'
Vg National Oceanic and Atmospheric Administration
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REFERE!CE STATION CO@RDIs ATE DERIVATION:

ALL'CORS FIXED?

ALL CORS WEIGHTED?
OPUS (Average.of 1‘0 days of 24 hour data sets)?
‘ . b

OPUS + HARN? |

BEST FIT TO ONE MASTER STATION?

THE NGS RECOI\/IMENDATION Process at least 10 days of
‘GPS data from all RTN stations using a simultaneous

network adjustment while ncons
coordlnates with weights of 1 cm in each horizontal
dimension and 2 cm in the vertical dimension. OPUS-

Projects can do this.
@ National Oceanic and Atmospheric Administration
k.
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OW WILL NGS VALIDATE RTN?

National Geode

AnDevelop guidelines for both the admini
real -time GNSS networks and especially for ensuring that these
networks are compatible with the NSRS . 0O

1. TOP DOWN: OPUS POSITIONS ON RTN
REFERENCE STATIONS AT APPROPRIATE TIME
INTERVALS COULD PRODUCE GRAPHICS THAT
WOULD SHOW BIASES AT A GLANCE.

2. USER UP: PHYSICAL MONUMENTATION
(PASSIVE MARKS), ESTABLISHED WITH BEST
TECHNOLOGY, COULD BE USED AS FIDUCIAL
STATIONS TO HELP THE USER VERIFY THAT RTN
ARE PRODUCING ACCURATE COORDINATES.
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VALIDATING RTN REFERENCE STATIONS:

#1. Include a'sub -network of the RTN into the NGS (National)
CORS network, This would be three stations if RTN has less than
30 stations,/10% of RTN with greater than 30 stations. Most
RTNo6s ‘already haveé?

#2.\ Align all RTN reference stations coordinates to the

(National) CORS network at2  -cm horizontaland 4 -cm

"vertical. Agai némost haveé?

#3. For eachrfeference station in the RTN, use a version of
Online Positioning User Service (OPUS) at

http://www.ngs.noaa.gov/OPUS/ to test for the continued
consistency of its adopted positional coordinates and velocity
ona daily(?) basis, and revise the stati ont¢

coordinates and/or velocity if the tests reveal a need to do
S0 OPUS-PROJECTS | ooks promisingeé
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2. Height . Modernization in Oregon

GraV|ty Measurements (2007 NGS & ODOT Gravity
A Campaign)

Absolute-and relative gravity measurements throughout Oregon

(D PU S D a t a hpulsighing GPS observations on

| J bench marks)
A grassroots campaign to encourage GPS surveyors to make 4 hour+
observations on existing stable benchmarks (NGSIDB)

3

H ; National Oceanic and Atmospheric Administration
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60PUS Dat a(publishing)

A Currently only works with OPUS - Static

A > 4 hours of data required

A Fixed height antenna preferred but not required
I Accurate antenna ARP height required (mm)

A OPUS Database is separate database from the
NGS Integrated Database (IDB)

A Antenna model properly identified
A Occupations on bench marks highly desired
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Correlaﬂon between session duration
and accuracy
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How you can help?

A In order to have a future relative and accurate

vertical transformation (NAVD 88 to NAVD
20187?) for Oregon and CONUS the NGS needs
data from you by obtaini

I Accurate ellipsoid heights (<2cm RMS) on
bench'marks all over the state, particularly in
mountainous locations

I Submitting and publishing the data to OPUS
DB

AFollow OPUS DB guidelines for submitting
GPS observations

n g ¢

National Oceanic and Atmospheric Administration
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Observe Bench Mark with GPS (GNSS)

Technique:

Find bench mark (1 st order)
preferred

4+ hour occupation time with GPS

dual frequency geodetic grade
receiver ; o\)“‘d
BM

Fixed height (2m) tripod ( quadpod )
preferred (NOS/NGS59)

Submit to OPUS for publication into
the OPUS DB

Your user name (email address) and
business name will identify you as
the submitter

NAVD(2018?) zero height surface = geoid

)<,
; National Oceanic and Atmospheric Administration 16
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N Map Qf G)T' gon marks in the OPUS database
as OT\SeDt és 2010 _
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Acceptable, but not
useful for future
geoid improvement

& vertical datum
transformatlon use
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2000 marks published in OPUS
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" opus_05061421.mxd, April 2010 by JGE




count

2,000

marks published
When?
1,800 = x
The first 2000 marks
1,600 8/10/2009: | - 20
moved from <
betato OPUSl marks
1,400 9/30/2008: = ]
link to beta as per
OPUS previeﬂ month
1,200
1,000
800
600
4 marks published
4007 B users registered ’M
¢  agencies registerec
200 pors =
me u MM“‘“’.
T s
0 -—‘w : : : } : : : : : b : : : : : b : : : : : | B
2-Jan08 2-Jut08 1-Jar09

date 2-Jul09 1-Janl10

2-Jut1o




itional Oce

Aonline positioning user
service

OPUS

www.ngs.noaa.gov/OP
us/

AIERS geophysical models
IGS satellite orbits

ITRF reference frames
ANGS antenna calibrations
NGS CORS base stations
NGS geodetic toolkit
ANGS site information files
UNAVCO teqc conversion

anic ar

1d Atmospheric

Admii

optional)

N
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Apublish in
NGS
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OPUS Online Positioning User Service
4

upload VIEW about

campuie an accungte position for pour G data file

: Ientcr vour email address Select c') V I { (e W 6
register and retrieve

—

2. attach yvour DATA file
| Browse. | datasheets
3 select vour antenna tvpe
INONE no antenna selected — se= FAQ #6 j
4. add your antenna heicht Sa. customize your solution, report, and publishing options
ID.EI meters OPTIONS |
==

5b. choose a processor
Upload to RAPID-STATIC |for L1I/Lz2 GFS data = 15 min. = 2 hrs.

Upload to STATIC |for LI/L2 GPS data > 2 hrs. < 48 hrs.

HMOAL privacy policy Your data may be retained for internal evaluations of OPTUSE use, acouracy, enbarcemneds, orrelabed rossacin
dopti ol
POREDG, 49—p—u—b—|—ls—h—tg— L

National Oceanic and Atmospheric Administration database
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Step 2 of 4: Identify your Mark

An OPTTS solution report iz now being prepared. When complete, it will be e-mailed to vou.

PFUBLISHING

Describe New* Mark Describe Recovered™® Mark | I Abort .

* Confused? MNew and recovered marks are described here.

OPUS ENTRIES

e-tnal address: joe. evjen@noaa gov Selected Antenna AERATZVTS 150 NONWE
Uploaded File Mame: htw33600.080 Antenna Hejghtlm): 5.9
OPTIONS
State Flane Code: ATTTO User Selected Base Stations: WOIE
Extended Output: YES TTzer Excluded Stations: WOMNE
Subtmit to MGE Database: YES Tzer Selected Project Mame: MONE

For occupying an existing BM T you will identify
the mark by PID etc.

POREDG,

f‘@‘x
’Vé Nationa
-
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Step 3 of 4: Describe New Mark
for data file: htv5360p.080

Designation: |EILAH BLAH

Stamping : IEILAH BLAH 1992

Type: I R=Rod j I F = Flange-encased rod j
Eod Depth |4 Sleeve Depth |34 “f Cm
Settng: | 2 = Ohject driven into graund j

specific sethingfapiionael); |driven to refusal in & mud hole

Descﬁpﬁuns: The mark is at the peak of a small hill, known
locally as Hassler's hill, & 5 minute hike west
from a parking lot at 1543 Bache 3t, Peirce City, HO

Located in the 3W corner of a 2 ft sguare concrete
pad projecting 0.3 ft abowve ground, 3.3 £t 3 from 5
edge of sidewalk, 26.6 ftr NE from a 15" oak tree,
9.9 fr W (bearing 252) frow utility pole 1234,

Omau—Ccpopm=a

{describe the mark, witness ties, etc., to enable future recoveries. Meax. characters=500) |348

Close-up photo: |C:‘,Documents and Setings\Joe Evjien\My Docurr - Browse.. |
Horizon photo: ICZ\,DDCUmBntS and Settings\Joe Evien\My Docurr Browse... |

stabiity: = Most reliable; expected to hold position we ~
O Stability: [ A = Mostreliable: expected to hold positian well
P _ :
Iagnetic: |A=
T M t |A Steel rod adjacent to monument |
J ! I Application: |P= PLSS comer |
O Antenna §/I¥: IDE4DEIIJ??
},.,/' N
' A Receiver S/N: 4408132008 Model [Trimble 5600 Firmware [5 21]
L

2

%

cou

Continue | . Abort .

National Oce

Privacy Policy: All data yvou woluntarily prowide here will be shared publicly on datasheets ( example ). See also our MOAA Privacy Policy.
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