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A Little OPUS Database History
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Current Minimum Field Procedures

Field Procedures

GPS data file = 4 hour duration

quality mark setting

experienced observer

fixed height tripod recommended

brace tripod legs with sandbags or chain
verify antenna height and plumb

see HARN guidelines
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Current Minimum Publishing
Requirements

High-Quality OPUS Solution

= 70% observations used

= 70% ambiguities fixed

<3 cm RMS

< 4 cm peak-to-peaks, lat. & lon.

< 8 cm peak-to-peak, el. hgt.

properly identify antenna type
precise or rapid orbits (avail. next day)
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Mark Information Needed to Publish

Mark Attributes

photos of mark & equipment
details (name, type, stability, etc.)
description to aid mark recovery
preview mark description form
& help file
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OPUS Publishing Work Flow
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OPUS Database and the IDB

For now, OPUS datasheets and the IDB exist as two
separate tools.

As the NGS begins to more fully understand the
characteristics of the OPUS Database and the IDB will be
more fully reconciled.

In the meantime, a submission to the OPUS Database may

be eligible for, but not guaranteed to be included in the
IDB.
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As a last step, the user
given a chance to review the
submission in the form of a
mock-up of the datasheet
for their submission.

If the meta-data is complete,

the quality control

restrictions are met and the
user gives the “OK”, the
submission is entered into

the data base.

Positioning America for the Future

PUS Datasheet

SURVEY DATASHEET (Version 1.0)

wWww.ngs.noaa.gov

PID: QE0292
Dezigmation: 4 M
Stamping: 4 M 1927

Mark |
Condition:

Stabiliey: May hold comwonly subject to ground movemens

Setting: Sat in top of concrets monuwent

Dezcription: Mark (4 A[) found e 200d condition per the original description
for QE0292. This mark is now suitable for GPS observations 2
the neardy bushes have been wimwmod.

Obzerved: 2011-06-09T15:43:00Z
Source: OPUS - page5 1009.28

Sos Also 1987

REF_FRAME:
NAD_834COR3%E)

EPOCH
2002.0020

SOURCE: NAVDES (Cempusd saing

GEOIDGS)

SET

PROFILE DETAILS

LAT: 44° ¢'47.03116"

ELLHT: 201.609
X: -2474303.955
¥: -3862296.745
Z: 4417260356
ORTHO HT: 214,541

=0022 m

LON: -122°38' 4146567 = 0.014 =

UTM 10 SPC 3602(CR &)

NORTHING: 4584452.060m 273065 408m

CONTRIBUTED BY

mark L ammstrong

& National Geedetic Surver

Horizon View

=0022 m
ols EASTING: 528419.387m 1328310.143m
= 0016 =
£ 0014 m CONVERGENCE: 0.24721213% -1.46730455°
0‘3‘6 POINT SCALE: 092960993  1.00003070
=006 =
2 COMBINED FACTOR: 022857333 0.29999308
= 0040 =
> By
wal Tl S
]
: 42
= " pit’
TR 3 Gt diroctions: To here (mearest road)
d Y RS s vend
" é \\
J > "
’f o s “ l‘, »
v Sl 7 ’ g
o [ . " f &7 . ;
B > M
T
G [ 8
~ oA L hoe

Ths wamarical values for this positi

icw have

isfisd the quality contrel criteria of the National Geodetic Survey. The contributor has

werified that tas mformation submitted is 2ccurats 20d complete
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OPUS Datasheet Detalls

Note the “See
Also” highlight.
This provides
access to other
data base and
IDB entries for
this mark.

PID: QE1114
Designation: C 590
Stamping: C 590 1965
Stability: May hold commonly subject to ground movement
Setting: Mat foundation or concrete slab other than pavement
Mark
Condition:
Description: The primary bench mark is a disk set in the top of the SW corner of
the Oregon State University Marine Science Center cement pier,
2.13 m (7.0 ft) west of the centerline of the dock, 0.30 m (1.0 ft)
north of the junction of the blacktop road and the concrete pier, and
0.30 (1.0 ft) east of the west edge of the pier.

Observed: 2006-08-11T21:16:00Z See Also 2007-00-04

Www.ngs.noaa.gov

Close-up View

Source: OPUS - 13

REF_FRAME: EPOCH: SOURCE: NAVDSS (Computad uvsing UNITS: SET
NAD_83(CORS96) 2002.0000 GEOID(3) m PROFILE DETAILS
LAT: 44° 37 30.96052" = 0.008 m
£ g 8 UTM 10 SPC 3601(ORN)
LON: -124° 2 42.84324" = 0.029 m :
5 NORTHING: 4941854.974m 112693 348m
ELL HT: -19.362 £ 0041 m y
B : EASTING: 417084278m 2218760.816m
X: 2545584501 = 0032 m E 2 e
S CONVERGENCE: -0.73428422° -2.51423054°
Y: 3767564728 = 0.026 m 1 ;
i el . POINT SCALE: 0.99968454  0.99993927
Z: 4457792399 =003 m -
> COMBINED FACTOR: 0.99968758  0.99994231
ORTHO HT: 4478 £ 0053 m

10
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Your Comments are Important!

upload view about

published marks

pUbliShEd marks | register to publish | today's marks: Static Rapid-Static

For this reason, note the IMPORTANT datasheet notes:

”CO mme ntS” I i n k on t h e ”Vi ew” SCOPE: OPUS marks are not yet fully integrated with the NGS database
c . . . (NGSIDB). Many more marks are available from the links below:

page * Th IS a n d SI m I Ia r I I n kS On e« NGSIDE: 1 000 00+ "bluebooked" marks

= NOS tidal bench marks

other pages are sincere requests
for your help in guiding future

FORMAT: differs from traditional NGS datashests in many ways,

d eve | opme nt. lutions. ERRORS MAY EXIST! Users are encouraged to favor
fgns observed multiple times and manually compare the positions,
ilable from the "See Also” link in the datasheet header.

e — O
| e e R R R | each &
- CKING is the responsibility of the data publisher.
{lipzoidal coordinates may differ from NGSIDB.
Orthometric helghts are derived from GPS and the geeid model used
by OPUS.
* FORMAT of coordi

es differs from NGSIDE conventions

This 1st-generation datasheet iz, eshentially, a public OPUS solution report.
We anticipate adding nser-friendly feabgrds ced iegranon wi
NGSIDE and our toollkit in future versiofls. Your comments are appreciated.

http://www.ngs.noaa.gov/OPUS/view.jsp 11
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Alaska I\/Iarks Publlshed to OPUS

As of Feb. 10, 2012

Bering < '
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GNSS Additions to NGS Products and
Services

Unfortunately, the infrastructure must also be in place before
new GNSS can be incorporated into OPUS.

* Precise ephemerides must be available in a timely manner.

* Arobust and comprehensive GNSS CORS network Is
needed.

 Antenna models and other information must be available.
« Software must be ready and proven robust.

« The community must feel a sufficient level of comfort
which is gained by reliably producing quality products.
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Other GNSS

Looking at these point for GLONASS specifically:

* Precise ephemerides are available no sooner than two-
weeks and there is limited global support for this product.

* The number of GLONASS enable CORS is limited but
growing (approximately 12% in the U.S.).

« Antenna models and other information are being produced.
« Software development is underway at the NGS.

* The NGS has begun activities which will help develop a
solid foundation for using GLONASS.
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Other GNSS

What's happening now?

« Schenewerk is extending the PAGES suite to handle
GLONASS and other GNSS.

« GLONASS PAGES will be able to process integer-fixed or
float GPS and float GLONASS separately or together.

* The software is literally an extension of PAGES which has
been proven in a variety of operational tasks.
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Other GNSS

The GLONASS PAGES programming is largely complete.
* Orbit production trials should be underway by April, 2011.

 Contribution to the IGS GLONASS precise ephemeris
combinations is planned by the end of the year.

« Recall that the precise ephemerides have a two-week
latency, so the viability of a GLONASS rapid product
(one day latency or less) will be investigated.
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OPUS-Projects

* A Little OPUS-Projects History.
 What Is OPUS-Projects?
 The OPUS-Projects Interface.

 How Good Can | Do With OPUS-Projects?
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A Little OPUS-Projects History

The success of OPUS clearly demonstrated the value of
web-based tools for some activities. This begged the question,
could a web-based utility be made for a more complex task
such as an airport or height modernization survey or
positioning RTNs?

In these cases, one or more survey crews would be occupying
one or more marks over several hours or multiple days in a
manner consistent with predefined project specifications. Each
session would get baselines adjusted and then the overall
network would get adjusted.
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A Little OPUS-Projects History

After a hiatus, Schenewerk began development again in 2007.

Prusky and Schenewerk oversaw a second, more focus test in
2009. Again, many “pros and cons” in the original design were

revealed, but a better defined set of desirable capabilities
resulted.

A beta version was released via training workshops in
December, 2010.

19
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What Is OPUS-Projects?

OPUS-Projects exists in a hierarchical structure

1. Create ................ creates a project.

2. Upload................ data submission.

3. Session............... session review & processing.
4. Manage............... network adjustments.

5.7 OPUS-Projects czar for general support.

20
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What Is OPUS-Projects?

Graphically, this looks like:

www.ngs.noaa.gov

/ Your OPUS Project

Publish\
To OPUS

@

Network
Solution

O,DU
S
OPUS Solution Data & Pr'\c;lcessor Session Manager

g Metadata oriviahager Solution

!
0\ut\0
oPUS°>
Copy Copy
To User To User

Copy
To User

21
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@ : OPUS: Online Positioning User Service

Mational Geodetic Survey

Upload your Data File

Tiewour GPS obhservation to the Mational Spatial Reference Systerm.
[what is OPUS?] [FAQS)

* Email address - yvour solution will he sent here.

| Browse.. |

* Data file of dual-freguency GPS observations. [sample]

Sample Solutions

tools/OPUS Menu | = I

Upload Antenna type - choosing wrong may degrade your accuracy.
About OPUS

OPUS Projects I 0.0 meters above your mark.

View Published Solutions Antenna height of your Antenna's Reference Point.

<-- hack
Clptions |t|:| custormize your solution.

Upload to RAFID-STATIC Upload to STATIC
for data = 145 min. = 2 hrs. far data = 2 hrs. = 48 hrs.
process your solution.

m* requwed T’elds

(Note that the browser’s navigation banners at the top and bottom of each page are omltted )
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@f A ,f'f — OPUS: Online Positioning User Service

- Mational Geodetic Survey

NGS Home Abouwt NGS | Data & Imagery Science & Education

Upload your Data File
Tie your GPS observation to the National Spatial Reference System.
[what is OPUS?] [FAQS]

* Email address - your solution will be sent here.

| Browse.. |
*Datafile of dual-frequency GPS observations, [sample]

Sample Solutions

tools/OPUS Menu | -I

Upload Antenna type - choosing wrong may degrade your accuracy,
Ahout OPUS

OPUS Projects [ 00 meters above your mark.

View Published Solutions Antenna height of your Antenna's Reference Paint.

<.- back
Options |tn customize your solution,

Upload to RAFPID-STATIC Upload to STATIC
for data = 15 min. = 2 hrs, for data = 2 hrs, = 48 hrs,
process your solution.

= *reguired fields
= YWe may use your data for internal evaluations of OPUS use, accuracy, or related research,
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T
:@\‘ / . OPUS Projects
S National Geodetic Survey

OPUS Projects gives users web-based access to simple management and processing tools for projects invalving multiple sites
and multiple occupations. The advantages of OPLIS Projects are:

» Data uploading through QPUS,

= Customizable data processing via the PAGES software suite.

= Visualization and management aids,

Create a new project.

Create| RESTRICTED totrained project managers. Ifyou have cormpleted OFUS Projects training, you are registered and
may create a new project. All others, see the Training Schedule.

Configure, edit, and process individual network sessions.

Tools/OPUS Menu

Upload Sgssignl Project Identifier: | -
About OPUS Session Keyword: |—

OPUS Projects
Published Solutions

Your Email: I

<.- hack Manage, edit, process, and publish the project.

Mﬂngge| Project ldentifier: |
Manager Keyword: |

The first step is to create a project. This allocates on-line storage
for the project’s data and generates project keywords. Start by

clicking the “Create” button.




NOAA’s National Geodetic Survey Positioning America for the Future

www.ngs.noaa.gov

l‘@l- OPUS: Online Positioning User Service
Mational Geodetic Survey

[ [+ Create Project

._J L) N

sD wi
D Fwy i | MI¢ *Email address |
NE
h IL N OH Refers to Project Managerwho must be registered with QPLIS-Projects
ur co KS MO, iy W

ez, | - O ZAR i ™ * Project title |

- AL
T
mm X A M +project type  Hitod € FAA @ Other
o F e o |

Wﬂa@z - Texmegef Use * Approx. location  Latitude: |Ndd:mm = and Longitude; [W'dd:mm |pdate kap

OPUS Menu

* Anticipated start |

Upload

About OPUS * Approx. size Stations: [0 EREE Duration: [0 o | davs

0OPUS Projects

Published Solutions 4| Cancel

*required fields
Mizbsite Owner: Mational Geodetic Sunrey § Last modified by NGS5 OPUS Monday, 22-Now-2010 15:53:52 EST
HOS Haorme = NGS Employees = Privacy Policy = Disclaimer = USAgow » Readygow = Site Map = Contact Webraster

You'll be taken to the project creation and registration page

where you’ll enter your email, a title for, the type of, the
approximate location of, start date for and size of your project.

25
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" OPUS: Online Positioning User Service
V Mational Geodetic Survey
[+ Create Project
-I MT ND N
o S0 W . . - - - n
Wy N iA A Email address  [Mister Mxyzptk@fifth dimension
Y IL IN OH Refers to Project Managerwho must he registered with OPLIS-Projects
ur co KS MO ¢ by W
iz, | L OKLJAR i ™ * Project title |

5 T i i Al sprai v

koERED EY Lo VL The page at http://beta.ngs.noaa.qoy sa x|

F
Qﬁ%ﬂta @2}1‘1 - Texmenf Use *
Approx PROBLEM: Check or enter your EMAIL ADDRESS, te hap |
OPUS Menu
* Anticip:

Upload

Ahout OPUS * Approx

OPUS Projects

Published Solutions _l Cancel

*required fields
Wrebszite Owner: Hational Geodetic Survey ¢ Last modified by NG5 . 0OPUS Monday, 22-Now-2010 15:53:52 EST
MOS Hore = HGS Employess = Privacy Policy = Disclaimer = USAgow = Readygow = Site Map = Contact Webrmaster

If you haven’t completed this training, you’ll be notified.

Information about future training classes can be found at
http://www.ngs.noaa.gov/corbin/calendar.shtml.

26
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@ | OPUS: Online Positioning User Service

Mational Geodetic Survey

NE. | 1A Create Project

j IL N OH P“ J /

—_ KS mol | KYW\I' VA'\\

ki OK _ar, TN NE .

A sco M2 *Emailaddress  [mark schenewerk@noaa.qoy
‘_\f Lt LA GA Refers to Project Manager who must be registered with OFLS-Projects
Lt \ FL
ks Gulf of
e Hexico *Project title [mss 2010-11-24
Cuba
- ’ : * Project type " Hitvod 7 FAA & Other
J\‘
4 EPERIET erms afdiebl - apnrox Jocation  Latitude: |N29:34 and Lnngitude:lWElIJ:43 Undate Mapl
OPUS Menu
* Anticipated start  [11/30/2010

Upload

About OPUS * Approx. size Stations: [6 EREE Duration: [3 | | davs

OPUS Projects

Published Solutions Create | Cancel

*required fields
rebsite Owner: Hational Geodetic Survey ¢ Last modified by NG5.0PUS Monday, 22-Mow-2010 15:93:52 EST

MOS Home = HGES Emplogpess = Privacy Policy = Disclaimer = USA.gow = Ready.gow = Site Map = Contact Wwebmaster

If you are registered, you can complete the form and click the

(now enabled) Create button.

27



NOAA’s National Geodetic Survey Positioning America for the Future WWW.Ngs.10aa.gov

Your Project Was Successfully Created

Your Hew Project Was Successfully Created
Title: ms=s 2Z010-11-24
Project Manager

Email: mark. schenewerkfnoaa. com

Project Keywords
Project ID: HRDESEFC
Lsed to submit data to this project.

Manager Keyword: FFSD3ZMT
Provides access to project management functions.

Session Keyword: I_S5VEeS

Provides access to process individual project sessions.
Reminders

These keyvwards were also emailed to yau.

Be sure to save these keywords,

kewards may he changed at the Project manager's page.

Lze the OPLIS Prajects link on the OPUS page to access your Project.
Wrebsite Dwner Mational Geodetic Survey ¢ FRewision: 50434 FCreated: 2010-11-24 1310 UTC

MOS Home = WG5S Employess = Privacy Policy = Disclaimer = U5Agow = Ready.gow = Site Map = Contact Webraster

After a moment, the introduction to your newly created project

is displayed. You’ll also receive an email with this information.

28
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Your New Project Was Successfully Created
Title: mss 2010-11-24
Project Manager
Email: mark. schenewerkPnoaa. con
Project Keywords

Project ID: HRDESSFC
Used to submit data to this project.

Manager Keyword: FFSD3IZMOT
Provides access to project management functions.

Session Keyword: I_335VEeS

Provides access to process individual project sessions.
Reminders

These keywords were also emailed to you.

Be sure to save these keywords.

Keywords may be changed at the Projectmanager's page.

Use the OPUS Projects link on the OPUS page to access your Project.
Website Ovener: National Gecdetic Sumey / $Revision: 50434 $Created: 2010-11-24 1310 UTC

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USAgov = Readygov = Site Map * Contact Webmaster

The Project Identifier, and the Manager and Session Keywords

enable all other access to your project.

29



NOAA’s National Geodetic Survey Positioning America for the Future WWW.Ngs.10aa.gov

Your New Project Was Successfully Created
Title: mss 2010-11-24
Project Manager
Email: mark. schenewerkPnoaa. con
Project Keywords
Project ID: HRDESEFC
Used to submit data to this project.

Manager Keyword: FFSD3ZNU
Provides access to project management functions.

Session Keyword: D_SSVKSE

Reminders

These keywords were also emailed to you.
Be sure to save these keywords.

Provides access to process individual project sessions.

Keywords may be changed at the Project manager's page.
Use the OPUS Projects link on the OPUS page to access your Project.

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USAgov = Readygov = Site Map * Contact Webmaster

Website Ovener: National Gecdetic Sumey / $Revision: 50434 $Created: 2010-11-24 1310 UTC

Some find these randomly generated strings challenging, so they

can be modified from the manager’s page.

30
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Your Project Was Successfully Created

Your Hew Project Was Successfully Created
Title: ms=s 2Z010-11-24
Project Manager

Email: mark. schenewerkfnoaa. com

Project Keywords
Project ID: HRDESEFC
Lsed to submit data to this project.

Manager Keyword: FFSD3ZMT
Provides access to project management functions.

Session Keyword: I_S5VEeS

Provides access to process individual project sessions.
Reminders

These keyvwards were also emailed to yau.

Be sure to save these keywords,

kewards may he changed at the Project manager's page.

Lze the OPLIS Prajects link on the OPUS page to access your Project.
Wrebsite Dwner Mational Geodetic Survey ¢ FRewision: 50434 FCreated: 2010-11-24 1310 UTC

MOS Home = WG5S Employess = Privacy Policy = Disclaimer = U5Agow = Ready.gow = Site Map = Contact Webraster

Your Project Identifier can be shared thereby permitting others

to contribute data to your project.

31
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Uploading Data To A Project

The second step is to “Upload” data files to your
project.

At this time, this is done through OPUS-S implying the
same restrictions:

*Your data must be dual frequency pseudorange and phase
P1 (or Cl), P2, L1 and L2.

A minimum 2-hours data span for each submission.

*A collection rate of 1, 2, 3, 5, 10, 15 or 30 seconds.
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A : OPUS: Online Positioning User Service

V Mational Geodetic Survey

Upload your Data File
Tiewour GFS observation to the Mational Spatial Refarence System. B
[what is OPUS?] [FAQs] TR EEE T

* Email address - yvour solution will he sent here.

| Browse.. |

* Data file of dual-freguency GPS observations. [sample]

Sample Solutions

tools/OPUS Menu | = I

Upload Antenna type - choosing wrong may degrade your accuracy.
About OPUS

OPUS Projects I 0.0 meters above your mark.

View Published Solutions Antenna height of your Antenna's Reference Point.

<-- hack
Clptions |t|:| custormize your solution.

Upload to RAFID-STATIC Upload to STATIC
for data = 145 min. = 2 hrs. far data = 2 hrs. = 48 hrs.
process your solution.

= *raguired fields
= e may use yvour data for internal evaluations of OFLIS use, accuracy, or related research.

33
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www.ngs.noaa.gov

OPUS Menu
Upload
About OPUS

OPUS Projects HEW
Published Solutions

|Mark. Schenewerk@noaa.gow
*Email address - yvour solution will be sent here.

|C:\,D|:u:ument5 and Settings\mark.schenewel  Browse . |
*Data file of dual-frequency GPS ohservations. sample

| TRME5971. 00 Fephyr GNSS Geodetic Model 2 =
Antenna type - choosing wrong may degrade your accuracy.

| 2.0 meters above your mark.

Antenna height of your antenna's reference point.

Options |tD customize your solution.

Sample Solutions

Solution formats
Base stations

Add details to your report standard solution

Type in site IDs far any CORS yvou wish to Use: Exclude:
explicitly include ar exclude from your solution
Sample

=l

State plane .

coordinates Owverrule your native SPCS zone | let OFPUS choose
Geoid Model Custormize your orthormetric height model |GEO|DE|9
Contribute to a Enter the Project Identifier provided by your project

project(DRAFT) HEW manager, if amy. What it means is, Froject triqoers

'Puhlish to database' aption and verifies yaur email. If |hrdb86fc
email is not registared, system will prompt you for
registering email.

Ry profile Customize OPLUS defaults for future solutions I

Publish my solution Share your solutions |N|:|, don't publish

Upload to Rapid-Static | Upload to Static
for data = 15 min. = 2 hrs. for data = 2 hrs. = 45 hrs.

34
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|Mark Schenewerk@noaa.gov
* Email address - your solution will be sent here.

]Q\Dnmmenﬁa and Seﬁngs\mumsdlenewel' Browse._. I
* Data file of dual-frequency GPS observations. sample

| TRMS55971.00 Zephyr GNSS Geodetic Model 2 =l
Antenna type - choosing wrong may degrade your accuracy.

| 20  meters above your mark

Antenna height of your antenna's reference point.

Options |tD customize your solution.

Solution formats Add details to your report | stu.ndu.rd solution
Base stations Type in site IDs for any CORS you wish to Use:

expllclﬂr include or exclude from your solution r r
m Overryle your native SPCS zone Iet OPUS choose
Geoid Model Customize your orthometric height model | GEQID0S
Contribute to a Enter the Project Identifier provided by your project

project{DRAFT) HEW manager, if any. What it means is, Projecttriggers
Publish to database' option and verifies your email. If |hrdb85fc
email is not registered, system will prompt you for
registering email.

My profile Cuslomize OPUS defaults for future solutions | =]
Publish nmy solution Share your solutions | Mo, don't publish ;|

'Upload to Rapid-Static| Upload to Static |
for data = 15 min. < 2 hrs, for data = 2 hrs, < 48 hrs,
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OPUS: Online Positioning User Service

National Geodetic Survey

2. identify

your mark

About NHGS

3. describe ..

1. upload 4. publish ...

choose one:  mark has a PIDI mark is NEW to NGS |  skip description
mark has a FID? Search the NGS database fo find out.

6 Upload successfull
You will receive an email when processing is complete.

uploaded: Sohing with:

data file 21232715u. D6o solution format Extended

convered ta 2123215u. 060 (FIMES format) hase sta. used —

antenna type  TRM53971.00 haze sta. excluded --

antenna height 2.0 meters state plane zone AUTO

email address  mark.schenewerki#noaa. gov genid model Geoid0?

processor static project ID hrdb86fc
rmy profile --

files in queue  -- puhlizh Publish

return to OFLIS

Thank you for using OPUS!

Website Cwner: Mational Geodetic Surwey # Last modified by NGS.OFUS Thursday, 18-How-2010 15:19:50 EST

MOS Home = NGS5 Emplowyees = Privacy Policy = Disclaimer = USA.gowv = Readygow = Site Map » Contact Wiebmaster
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OPUS: Online Positioning User Service

National Geodetic Survey

Science & Education

NGS Home About NGS Data & Imagery | Tools Surveys

3. describe ... 4. publish ...

2. identify

your mark

choose one:  mark has a PIDl mark is MEW to NG5S | skip description
mark has a PFID? 3earch the HGS database to find out.

o Upload successfull
You will receive an email when processing is complete.

uploaded: Sohing with:

data file 2123275u. 060 solution format Extended

converted to 2123275u. 060 (RINETormal) base sta. used ==

antenna type  TRMS5971. 00 base sta. excluded --

antenna height 2.9 meters state plane Zone WO

emal address mark. schenewerk@noaa. gov geoid model Geoid0d

processor static project ID hrdb86fc
my profile —=

files in queue -- publish Publish

relumto OPUS |

Thank you for using OPUS!
Website Owner: National Geodetic Sunvey / Last modified by NGS.OPUS Thursday, 18-Now-2010 15:19:50 EST

NOS Home = NGS Employees = Privacy Policy » Disclaimer * USAgov *= Readygov = Site Map = Contact Webmaster
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OPUS: Online Positioning User Service

National Geodetic Survey

Step 3 of 4: Describe new mark.
for data file: 212327a0.060

1. upload 2 identify 3. describe

4 publish
your mark

* Stamping [H179

*Designation  [H 179

* Type I D = Disk j I 0D = Survey disk {other agency) j
* Setting

| 31 = Pawvement (street, sidewalk, curh, etc) j

Specific setting (optional): |
* Description (describe the mark, witness ties, eto., to enable future recoveries. Max, characters=500) |2?3
Take interstate I55 to 3tate Road 442 east exit. 1
mi on SR 442, turn north on U.5. 51. After 1.5 mi
on 7.5, 51, turn east on Buckles Ln. Just past the
railroad, Buckles Ln take & sharp right. Mark is
near this turn. Approximately 50 ft west, between
the rosd and railroad.

*Close-up photo |C:'\D|:u:umems and Settingsimark.schenewerk. CR - Browse.. |

* Horizon photo IC:'\DDcuments and Settings\mark. schenewerk.CF = Browse.. |
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1. upload 2. identify 3. describe 4. publish

your mark

* Stamping IH 1749

* Designation IH 179

* Tyne | D = Disk j | DD = Sunvey disk (other agency) j

" Setting I 31 = Pavement (street, sidewalk, curh, etc) j

Specific setting (ontional: |

* Description (describe the mark, witness ties, ete., to enable future recoveries. Max characters=500) |27 3

Take interstate IS5 to 3tate Road 442 east exitc. 1
mi on 2R 44Z, tCurn north on U.3. 51. After 1.5 mi
on 0.3, 51, turn east on Buckles Ln. Just past the
railroad, Buckles Ln take a sharp right. Mark is
near this turn. Approximately 50 ft west, bhetween
the road and railroad.

*Close-up photo IC:\,DDcuments and Settings\ymark schenewerk CE = Browse.. |

* Horizon photo |C:'\D|:u:umems and Settingsimark.schenewerk. CR - Browse.. |

Stability [ Choose vertical Stability =
Magnetic I Choose Magnetic Property j
Application |Ch|:c:se Special Application j
AntennaSN  [30212716 Receiver SN: 30212716

Model IMELE METS Firmware I

Upload Descripliunl Ahunl
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OPUS: Online Positioning User Service

V National Geodetic Survey

SUMVEY DATASHEE rotrypr verass 11

Description entry successfull APPROVAL PEMDING

You should soon receive a narmal "solution report’ email from OPLIS.
If successful, it and vour mark description will be forwarded for approval;

= for option "publish my solution™ you are ALMOST done.
-- You will receive a second email with final publishing instructions.

u for aption "contribute to a project™ you are donet!
-- This second email will gao ta the manader for your project.

OPUS Menu Thank you for using OPUS!

Upload

About OPUS

OPUS Projects
Published Solutions

Website Owner: Hational Geodetic Survey f Last modified by MGS.OPUS Thursday, 18-Mow-2010 09:54:36 EST

MO%S Home = MGS Employess = Privacy Policy = Disclaimer = USAgow = Ready.gow = Site Map = Contact Webmaster
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= Subject: OPUS solution : Project hrdb86fc ;: 21232 75a.060 000098414
From: opus <opus@iGS,noasa.qoy s

Reply-To: nags.opus@noaa,got
Date: 10:37 AM
To: Mark, Schenewerk@noaa. gov

FILE: 2123&75a.060 000095414

NE3 OPUI 3OLUTICN REPORT

A1l computed coordinate accuracies are listed as peak-to-peak wvalues.
For additional information: http://www.ngs.noaa.gov/0PUS/about . htmlfaccuracy

USER: Mark.Schenewerklnoaa.gow DATE: Octoher 14, Z010
RINEX FILE: 2123275u.060 TIME: 14:37:158 UTC
SOFTWARE: page5 1009.258 masterll.pl 100910 START: zZO006/10/02 Z20:23:00
EPHEMERIZ: igs13951.eph [precise] STOP: 2006710403 01:15:00
MNAYV FILE: brdoczZ7vS0.06n OB UIED: 9643 / 10429 T 9Z2%
ANT MNAME: TERMS55971.00 HNCHE # FIXED AME: 56 / 70 v 80%
ARP HEIGHT: Z.0 CVERALL RM3: 0.017 (m)
REF FRAME: MNAD 83 (COR3D6) (EPOCH:Z00Z.0000) ITRFOO (EPOCH:Z2006.7533)
X 46694, 500 (m) 0.019 (m) -46695.467 (m) 0.019 {m)
T -5495064 ., 250 (1m) 0,095 (m) -5495062 .764 (1m) 0.095 (m)
Z: 3226832.866 (m) 0,039 (m) 32Z6832.676(m) 0.039 (m)
LAT: 30 35 23.59037 0,017 (1) 30 35 23.60952 0.017 jm)
E LON: 269 30 47.25854 0,015 (1) 269 30 47.Z26304 0.015 jm)
W OLON: 90 29 12.71146 0.0185 () 90 29 12.73696 0.015 jm)
EL HGT: =7 445 (m) 0. 104 (m) -8.816(m) 0.104 jm)
CORTHO HGT: 19,625 (m) 0,177 (m) [WAWVDES (Cowputed using GEOIDO9)]
UTH COORDIMNATES STATE PLAWNE COORDIMNATES
UTH [Zone 15) SPC (1702 L& 5)
Northing (¥) [meters] 33565842.995 Z31955.826
Easting (X) [meters] 740977, 305 105811582 .812
Comvergence [degrees] 1.27952549 0.42324526
Foint 3cale 1.00031642 0.99937543
Combined Factor 1.00031759 0.99937360
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When data are submitted to a project, the OPUS-S
results are “quality controlled” using thresholds
specified by the project manager.

FLAGS

If the results from a data file exceed any of the thresholds,
a warning message is sent to the email address entered
when the data were submitted.

Recelving a warning message does not mean the data
will be excluded from your project. That is the project’s
decision. However, the data are flagged for easy
Identification by the project.
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=] Subject: Project Yerification: Project hrdb86Ffc : 2123275a.060 000095414
From: opus <opus@MGS.noas,qos s

Reply-To: ngs opus@noas.qoy
Date: 10:37 AM
To: Mark. Schenewerk@mnoas. goy

The RINEX file listed below did not wmeet all the currrent threshold limits
for subwission to

FROJECT: hrdhSefe

RINEX FILE: 2123Z75u.060

AMNTENMA : OK TRMEE271.00 MNONE

ARP HGT: 04 2.000 1

EMS: OK 0.017

EFPHEMERIS: 014 ig=sl3851.eph

OBS USED: OK 92.5%

FIXED AME: 014 S50.0%

LAT RANGE: OK 0.017 m

LON RANGE: QK 0.0128 . . . .
HGT RANGE: WVARNING 0.104 @ > 0.04 m HGT peak-to-peak threshold. The h|gh||ght is mine.

These preferences can be modified by the project manager.
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View And Process A Session

OPUS-Projects groups the data into sessions.

-Sessions are groups of site occupations that overlap
significantly in time.

Note that;
‘a site may appear in more than one session.

*as new data are submitted, the definitions of the sessions
may change.

Now that some data has been submitted to the project,
processing can begin.
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OPUS Projects
National Geodetic Survey

D"]l"] & '"'3‘1‘?"‘1" m Su“"?w; gl“‘ l“."".:l.-‘ & Ellul.:;ﬂi""

OPLIS Projects gives users web-based access to simple management and processing tools for projects involving multiple sites
and multiple occupations. The advantages of OPUS Projects are;

= Data uploading through OFUS,
= Custormizable data processing via the PAGES software suite.
= Visualization and management aids.,

Create a new project,

Create| RESTRICTED to trained project managers, Ifyou have completed OPUS Projects training, you are registered and
ray create a new project. All others, see the Training Schedule.

Configure, edit, and process individual netwark sessions.

Tools/OPUS Menu A ]
Sessiunl Project ldentifier:  [hrdh6ic

Upload

About OPUS Session Keyword: m

OPUS Projects Your Email: [rark schenewerk@noaa gow
Published Solutions : i

Manage, edit, process, and publish the project,

Mﬂﬂ!gﬂl Project Identifier; I—
This time we’ll enter through the Session login on the OPUS-

<.- hack

Projects gateway page.
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' OPUS Projects BETA - "Training data set 1"

V National Geodetic Survey

s oo | it | o gy | Tt | iy | scmcn it | R v
Session : |2008-2?4-Av| Results From : IDPUS vl

Cresk
- 2 [ wap [ satelite | Hyorig | | MARK
@ ® 216
. Bogu -
Refresh ente  mum @ 2137

N Jayess Goss

Center Project Smithdale

Center All Sites Summit
T g e

Fowwaorth
Kokomo
| iberty
: Magnoka m
-

2126 i e {58}

|21252?4W.DED 'l (53]

o | S O S
%
-y {

Tangipahoa & i
Frankinton i Poplarville 59,
Greensburg 2
Bogalusa
Roseland '
Amite: +
4
o
| Sun 7
Independence Eolsom y, CORS -
4, Bogue Chitto — —
Tickfaw Nallonal @I ax
| Wildlife Rel’ugp = tovg
55/ s @ p
Livingston '.“hmml:ind o ) Plcayune - amim
L . — ovigRton
S - A A
w Ponchatoula i) E‘B & msht
FOMWERED BV Ty o Bt T
- I . ! Madisonville W 4 A
OUS e i i &' ndbc
10 km $Eq1  Joyee Wildsfe MandeuM@p ata @201 Dﬁﬁﬂdﬂ?‘:‘ £rms of Use -
ARF OES |FIXED| RME LAT LON HGT
MARE AMTEMMA EFH UFLOADED [UTC OBSERYER
m] 6l | @) | (m) | (m) | (m) | (m] Py
212B|. TEMA1248.00 NONE|2.000 precise ar.7 0.013 | 0.015 2010-10-14T14:48 | Mar k. Schenewerk
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/@\ ' 7 OPUS Projects BETA - "Training data set 1"
v National Geodetic Survey

NGS Home About NGS Data & Imagery | Tools Surveys Science & Education

Session : IZDDB 274- A'I Results From : IOPUS'I

: Satellite

The banner shows the project’s title and session. The session

pull-down menu can be used to select another session to
view/work with.

[2126274w.060 7] -
|
| Process | I e ) )® ) Lin
<
K ®
Varmado ((
Tangipahoa { ..£
Frankinton @ F Poplarville w
Greensburg Bogalusa°
Rolseuno ¥
Amite ;
)
: 2
Independence Folsom S%m_‘,_ " 3 cms =
\ Bogue Chitto — e S
Ticktaw Nanonal @ @
I Wikdlife) Re!uge / covy
—— i_ ‘ @
Livingston = EE‘Z@“M 4 . i\g'COWM hamm
W hatoua \@ : & msht
POWERCD BY 8§ mmd 3 1
Go Ie | | Magisonvitie W.. ) A @ ngbe —
V8¢ FomTl =t Joyoerlaﬂe! MwMQOZO‘IOWeImMUse :L
MARK ANTENNA ‘("‘:’; EPH "'[’3: F‘[’;S" '}:f '[':'; 'Eg')" ’:g]r UPLOADED (UTC)|  OBSERVER
2126 . TRM41246.00 NONE 2.000 precise | 97.7 0.013  0.015 2010-10-14T714:48 Mark. Schenewerk
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National Geodetic Survey

NGS Home About NGS Data & Imagery | Tools Surveys Science & Education
Session : |2006-274-A'v| Results From : IOPUS"I

C IC U Do OI10 C U U
Refresh K
A== Jayess
Center Project Smithdale l ost
Center All Sites Ss:nml
g G
mal ( Foxworth’
: Kokomo
>1. 1
iberty
Magnoka
2126 = ; Tviert
I 212627 4w 060 'I @‘, S
|
[ Process | NSRS T o S ) Lin
<
K A‘ /
‘ @ $ '
Tangoahcs : vcmdo{( ..4
| Frankinton = —(10) F Poplarvite D]
Greensburg . y
‘Bogalusa
Roseiand . g
B 2
Amite '$
| ;
Independence ey Sf‘"_‘("rﬁ
\ Bogue Chito o=z
Ticktaw " National 59
! Wikdlife' Refuge
S o " AR
Livingston = %ommnd - 4 ”&‘ﬁ\ncayum
& ponchatouta O - -
POMEREOBY 'S vt e 1
G: lC Mldnsoﬂ‘vnlol»‘ W\ i v ’
o8 '|‘10 k. - Joyoe Wildite & mande b data €201 Omerw of Use
ARP OBS FIXED| RMS | LAT | LON | HGT
MARK ANTENNA (m) EPH o) | 5 | (m) {m) (m) (m) UPLOADED (UTC) OBSERVER
2126 . TRM41240.00 NONE 2.000 precise | 97.7 0013 0015 2010-10-14T714:48 Mar k. Schenewerk
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NGS Home l

About NGS Data & Imagery ‘ Tools

www.ngs.noaa.gov

National Geodetic Survey

B oo

Help
Back
Refresh

Center Project
Center All Sites

|2126:¥5

l 2126274w.060 "

Creek
— [ map | satenite | Hybriad | h h
] @ The map shows
" Eig;: . Sumr] 4
wuth Q
o the relative
Summit .
wecoms o location of the
K.okomg Egwyart . .
Ve o marks in this
Tylertawn
L .
¥ session or
s s == =Dayka it & Lun
Ll v, luti d
5 solution, an
angipahoa [ i .
Fant el their status
Gresnsburg B-Dgalus_ai‘ .
Roseland 4
Amite T:
Independence Eolsom Surt ﬁﬂ,
Flonl.‘ﬁ: Chitto s
Tfa’.\' Wi r:;i?s:'l'%}?‘!ugﬂ O covy
Livingsion = l@’!.‘iammon_d - Cotaain 4 Picayune & hamm
ronener o e, Ponchatoula " & A msht
GD'.. leb b d Madisonville w 1 o ndbe
3 | 10 km] Joyee Wilsfer manded M data @2010R5SAFEET erms of Use

UPLOADED (UTC)

MARK ANTENNA ?:'; EPH
2126 @) |TRM41240.00 NONE 2000/ | precise | 97.7

OBSERVER

2010-10-14T714:48

Mar k. Schenewerk
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www.ngs.noaa.gov

NGS Home About NGS Data & Imagery | Tools Surveys Science & Education

OPUS Projects BETA -

Session : | 2008-274-A~| Results From:Iopus vI

"Training data set 1

National Geodetic Survey

MARK
§ C < olS4ore - c ® 6
== : ' 18 2137
\= ayess
Center Project Smithdale I ass
Center All Sites s“,'“'"'
e g
mai Foxworth:
W 4 s :
Magnoka
2126.> | »
21 25274w 06o v @ S
|
________ e ) )® ) Lun
<
K A‘ 7/ a
Varmnado ((
Tangipahoa f { é
Frankinton Qo f Poplarville
Greensburg Bogalus;
Rosaiand - v
A 2
Amite $
!
: 2
Sun .
Independence Fobom i —
\ e o com =
Ticktaw ' thlonal @ ah
Wikdiife’ Reruge / 2 covy
— & " ‘
Livingston ?@W ’ 4 & @“WM A hamm
W chatoua C - & mzht
POWERED BY 8§ mmd 7 @ 1
IQI-——T—l Ll e : - & ndbe
10km ! AILJovce Widster mande AP data eeoww&ﬁemg«u“
ARP OBS FIXED| RMS | LAT | LON | HGT
MARK ANTENNA (m) EPH o) | 5 | (m) (m) (m) (m) UPLOADED (UTC) OBSERVER
2126 . TRM431240.00 NONE 2.000 precise | 97.7 0013 0015 2010-10-14714:48  Mar k. Sohenewerk
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venter Al ones

|2125 'i

21 26274w.060 ¥

Process

www.ngs.noaa.gov
I
McComb Columbia
! Foxworth:
X Kokomeo 2
L Iberty ‘ lM 5

The table below the map summarizes the
status for each mark.

110kmil.
ARP OES |FIXED| RMS | LAT | LOM | HGT
MARK ANTENNA, EFH UPLOADED [UTG OBSERYER
im) B | (361 (m) | (m) | (m] | (m] 1Pl
2126 || TRM41290.00  NONE|2.000(| precise | 07.7 0.042 | 0.015 -- 2010-10-14T 14:48 | Mar k. Schenewerk
2137|@)| TRM55071.00  NONE|2.000|| precise | 04.5 | 848 | 0.016 | 0.013 0.040 | [2010-10-14T 14:52 | Mar k. Schenewsrk
Freferances EEST =200 =800 20025 20020 |(=0.020 | =20.040 Freferances
AVAILABLE | T = : : :
Data Availability Versus GPS Time

2006-10-01T720:00:00 to 2006-10-02T02:00:00 in 10 minute cells

MARK

2008-10-01

2008-10-02

2126

2137

Website Owner: National Geodetic Survey / Last modified by the OPUS Projects Team

NOS Home » NGS Employees » Privacy Policy » Dizclaimer = USAgov = Ready.gov = Site Map » Contact Webmaster
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| Bl S e ) Somme
Emai MéComb Columbia
mail Foxworth:
o t Kokomeo "
| iberty Meanole
| 2126 vi i :,
21 26274w.060 ¥ @ >
[
________ poi M- -0 o
K d A‘ /‘
Tanglp;hoa Vsrnado§< _!
Frankinton . f Poplarvite ]
Greensburg ; mms‘:
Ro‘seland e
Amite 2
| ;
Sun
Independence Fol .
\ g ' Bo'g;y}_e Chitto @ CORS =
jonal
Tickfaw Wldli;;f??n:fuge / " covy
Livingston e %amm “Co L ‘%}‘\‘E'“W"e A hamm
POWERED BY Spriiteic e
| Madisonville - W ! 7
€ |1o T " oyoe Wikdifes! Mam‘% a @2010 verferms of Use @ ncke

Data Availability Versus GPS Time

2006-10-01T20:00:00 to 2006-10-02T02:00:00 in 10 minute cells

2006-10-01
20 21 22

MARK

2126 |@

2006-10-02

22 oo

TIEEETEREEEETTTIITTIETTIRET

213?@?????8?8??88QQIISSBQQBSS?T??SBS?BS??

o1

Urebsite Jwner: Natfonal Geodetic Survey / Last moditied by the JFUY Frojects eam

The table below at the bottom of the page

' graphically represents the data availability.

NOS Home » NGS Employees » Privacy Policy » Dizclaimer = USAgov = Ready.gov = Site Map » Contact Webmaster
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I '3 | https v ngs.noaa. gov/OPUSTtemplates /OpusPrajectsEmail, hitml ﬁi?

Session 2006-274-A Email ;I
Session : [2005-27

To: M e [ Project Manager T | All Field kMembers 7| T oPus-Projects Team
Subject: |Session 2006-274-A

Attach oPUS 'I
ach:
Center Project 2125"

™ 212627 4w Df0

Center All Sites
Message:

2126 >
2126274w.060 7

Process

Website Dwner: Mational Geodetic Survey / FRevision: 50634 FCreated: 2010-08-27

N Ll

| Daone

Greensburg p .

Someone working with a session can email other members of
the project.

MARK ANTENNA pad
2126 @ TRMa1240.00 NONE 2000 precise | 97.7

UPLOADED (UTC)|  OBSERVER

2010-10-14714:48  Mark, Schenewerk
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/ Y Jq) - n . - - - -
-/ PO roatareerms

NGS Home ‘ About NGS

W3 OPUI SOLUTICH EEFPORT

Session : |2008-2744 TTTTTTTTTTTTTTTTTTTTTTYR

L11 computed coordinate accuracies are listed as peak-to-peak wvalues.
For additional information: http://www.ngs.noas.gov/OPUS/ sbout,htmlfaccuracy
USER: Mark.Schenewerkfnoaa.gow DATE: OQctoher 14, 2010
RINEX FILE: Z2126274w.060 TIME: 14:48:55 UTC
Center Project
Center All Sites SOFTWARE: pageS 1009.258 masterz3.pl 100910 START: 2006/10/01 22:07:00
EFHEMERIZ: igs13950.eph [precise] STOF: 2Z006/10/02 01:45:00
NLYV FILE: brdcz?740.06n OE3 UIED: 8163 / 8355 1 98%
ANT MAME: TEM412495,.00 NONE # FIZED AMB: 29/ 4z T 69%
|- iberty. LEP HEIGHT: 2.0 CWERALL RM3: 0.013 i)
2126 =
IE-I 262?4WDED]' REF FRAME: NAD_83 (COR396) (EPOCH:z00Z.0000) ITRFOO (EPOCH:2006.7507)
[ Process ||
———— i: 18197.036 (m) 0.024 (m) 18196.368 (m) 0.024 (m)
¥: -5473564,187 (m) 0,083 (m) —-5473862 ., 702 (m) 0,083 (m)
— Z: 3262753.695 (m) 0.063 (m) 3262753.507 (m) 0.063 (m)
LAT: 30 5& 0.78050 0.015 {m) 30 58 0.80011 0,015 {m)
E LON: 270 11 25.659372 0,024 (m) 270 11 25.66873 0,024 (m)
W LoN: 89 45 34.30628 0.024 (m) 89 45 34.33127 0.024 (m)
— EL HGT: 15.358 (m) 0.104 (m) 13.986 (m) 0.104 (m)
i CORTHO HGT: 43,122 (m) 0.176 (m) [NAVDES (Computed using GEOIDO9)]
UTM COORDINATES STATE PLANE COORLDIMNATES
UTH (Zone 16) SPC (1702 LA )

Review copies of the reports associat

UPLOADED (UTC)

2010-10-14T714:48

2126 /@) TRM41240.00  NONE 2.000

=lolx

File Edit Yiew History Bookmarks Tools  Help
> I 3 | http: /v, ngs noaa. gov/OPUS-cgifOPUS fOpusProjects., prl LT‘
-
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OPUS Projects

National Geodetic Survey

NGS Home About NGS Data & Imagery | Tools Sunseys Science & Education

The manager’s tasks are sufficiently numerous and varied to

warrant a separate login.

To begin, enter the project and manager keyword, then click the
“Manage” button.

About OPUS Session Keyword: ]
OPUS Projects
Your Email: ]
Published Solhttions
< hack Manage, edit, process, and publish the project.

Managel Project Identifier: Ihrdbﬁﬁfc
Manager Keyword: |ﬁ5d3zmu

Website Owner: National Geodetic Survey 7 Last modified by the OPUS Projects Team

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USAgov = Ready.gov = Site Map = Contacl Webmaster
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Process Livings| | Done
Publish & ponchatoula o :
ey sson s T D A\ - |LCES -
L STy Joyce Wildie Mandeville Pearl B
kitan 2 O Managsment 4 | : ® cow
1 J
O = 0 0 Oon, d al NE OrK ac S dN DE
C C U C U C [J C C . C C U C C dUd C
J =10
2] @ | @O | @ | © 2126
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/ OPUS Projects BETA - Manage "Training data set 1"

National Geodetic Survey

NGS Home | About NGS Data & Imagery | Tools Surveys Science & Education

Results From ALL SESSION SOLUTIONS »

B s

Center Project
Center AT IEiles ;
Keywords
Emall Lists

Preferences

Show A File

Session Souton »

Publish

Delete Project

Livingston

Spnngfield

Kilian

[Map [Sateliite] Hyoria | | MARK
Kokomo 2k e
2126
o 2137
- 2139
8 — Lun
_____________ — =
©
Vnmauo(ﬂ y
S .-
Frankinton £ Poplarvite D]
Bogalus_i) i/
.
¢ .
A J
Sun %‘ /’
Folsom i s cm »
Bogue Chifto .
National @
Widlu!e‘Refuge y
t\Pocayune
Madisanvile ’iii,, CORS
" Joyce Widkesl mandeville ™ . A
Managemem e ¥

In the near future, tools will be provided to “clean up” a project
in preparatlon for back-up and removal of a project.
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NGS Home ‘ About NGS ’ Data & Imagery ‘ Tools ‘ Surveys

Results From ALL SESSION SOLUTIONS +

3 T -
Help s Summa [(Map [satelite] Hyorid | | MARK
{— McComb -
Back = g O 2123
Refresh s ( . Hokomo 3 © 2126
oyl "
Center Project I 1 L @ 2137
Center All Sites j — 5
The page at http:/fwww.ngs.ncaa.gov says éj
Keywords
Email Lists A request to delete the project "Training data set1" has been initiated. For data-safety, the following

Preferences * steps will need to be completed:
(1) ¥ou will need to comfirm this action here.

(2] The OPUS Projects tear will follow-up by sending an email to the project manager requesting a
second confirmaticn,

(3) Only if steps (1) and (2) confirm this action will the project be deleted.

Click "OK" to continue to step (2) or "Cancel” to stop this process now.

| 0K |[ Cancel ]

T

A N

Lastly, a request to delete the pro

begins a three step confirmation process which, if confirmed at
each step, results in the project being deleted.
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AN INDIVIDUAL SITE PAGE
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Next is a mockup of the datasheet if the mark were to

w pe published. These can be edited by the manager if
errors or omissions are found.

Description

PID
stamping* |5 179
name* [H 179

type* |D = Disk |

DD = Surwvey disk {(other agency) _V_]

setting* | 31 = Pavement (street, sidewalk, curb, etc.)
specific setting (optional): [

description* |[Take interstate IS5 to State Road 442 east exit. 1
269 charsjtol on SR 442, turn north on U.S5. 51. After 1.5 mni
(500 chars maxjon U.S5. 51, turn east on Buckles Ln. Just past
railroad, Buckles Ln take a sharp right. Mark is

near this turn. Approximately 50 ft west, between
the road and railroad.

stability | --- no selection --- _'_I
magnetic | --- no selection --- LI
application | --- no selection --- 3

condition ¢ Good condition ¢ Poor, disturbed, mutilated, requires maintenance
* required fields

Occupations
P ——— Start: 2006-10-02T20:23:30.000 GPST |Antenna Model: |'mm:u.n HOME E SiN: [20212716 ARF (my: [¢.000
i} 11}
End: 2006-10-03T01:15:30.000 GPST Receiver Model: [TRIMELE XETES SiN: [20812716 Firmware: |-
Start: 2006-10-03T05:23:30.000 GPST Antenna Model: | TRSSITL. 00 HOHE E SeN: [30218716 ARP (my: |2 000
21232769060 ] |

Www.ngs.noaa.gov
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Help Back Refrezh Reset

www.ngs.noaa.gov

Description

PID
stamping* |H 179
name* |[H 179

type*|D = Disk =]

DD = Survey disk (other agency) ﬂ

setting* | 21 = Pavement (street, sidewalk, curb, etc.)
specific setting (optional): |

description® |[Take intersctate IS5 to 3tate Road 442 east exit. 1
268 charsftnl on SE 442, turn north on U.3. 51. After 1.5 mi
(500 chars maxjon U.S. 51, turn east on Buckles Ln. Just past
railroad, Buckles Ln take a sharp right. Mark is
near this turn. Approximately 50 ft west, between
the road and railroad.

Below the datasheet mockup is a

stahility

application
condition ¢ Good condition ¢ Poor, disturbed, mutilated, requires maintenance
*required fields

== summary of site metadata by occupa

Occupations
Start: 2006-10-02T20:22:20.000 GPET [Antenna | Model: ITPHSSQ'I‘l.ﬂﬂ ROKE ;I SIN: |30212?15 ARP (m):
21232750060
End: 2006-10-03701:15:30.000 GPST | Receiver Model: |TRII!EIE HETES SiN: |3'JEJ-2'-'J-5 Firmware:
Start: 2006-10-02TOS:22:20.000 GPET [Antenna | Model: ITPHSSQ'I‘l.ﬂﬂ ROKE ;I SiN: |30212?15 ARP (m):
21232769060
End: 2005-10-03T10:40:30.000 PST | Receiver Madel: |TRII!ELE HETES SIM: |30212?ls Firmuware:
Start: 2006-10-02T12:22:20.000 GPST [Antenna | Model: I'I'HJ!559'1'1-00 HOME ;I SiM: |30211?15 ARP (m):
2123276060
End: 2005-10-04T00:07:30.000 PST | Receiver Madel: |TRII!ELE HETES SIM: |30212?ls Firmuware:
F— Start: 2006-10-04T0OG5:22:20.000 GPST [Antenna | Model: I'I'HJ!559'1'1-00 HOME ;I SM: |30211?15 ARP (m):
q.0Ga
End: 2006-10-04T40:22:20.000 GPET |Receiver Model: ITRIHBLE RETES SiN: |30212?15 Firmuwuare:

o000

b
—
o
—
b
—
b
—

o000

o000

o000

Solution Results From | A PRIORI (OPUS) x|

tion.

\
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REF FRAME: ITRF2000 (2006.7552) NAD_83(CORS96) (2002.0000) _
LAT: M30:35:23.60027 0001 m M30:35:23.58010 +0.001 m
EAST LON: E269:30:47.26256 +0.001 m E269:30:47 28806 =+0.001m
WEST LON: WO090:29:12.73744 +0.001 m W090:29:12.71194 +0.001 m
EL HGT: -8.792 +0.007 m -T.421 +0.007 m Banarm
X 45695480 m +0.000m -4G694.813 m +0.000 m B
Y. -54958062789m  +0.001 m -5495064.275 m +0.001 m
z 3226832681 m +0.001 m 3226832871 m +0.001 m
%55N|e5-
ORTHO HGT: 19491 m+0.013 m [USGG2009] ?%
: 6 3
COORDINATE SYSTEM: SPC 1702LA S uTM 15 2 TP
NORTHING: 231955817 m 3386842 986 m i
EASTING: 1081182799 m T40977.296 m
CONVERGEMNCE: 0.42324519° 1.27952542° :
POINT SCALE: 0.99997843 1.00031642 o Mucsio R
COMBINED FACTOR: 0.99997960 1.00031759 ngm e 1000 ﬂ'g
1.5, NATIONAL GRID: 15RYP4097786843(MNAD 83) @ ul 208w E1|ata @2010 2 Terms of Use
. ARP Obs |Fixed| RMS Lat Lon Hat
File Ant Eph SOLUTION
! nrenna (m) - %) | (%) | (m) | m) (m) (m)
21232750.060 O TRM55871.00 MNONE|2.000 precise 939 922 - 0.001 | 0.001 | 0.007 | | network-final
2123276q9.060 D TEME5871.00 MNOME|2.000 precise 939|822 - 0.001 | 0.004 | 0.007 || network-final
21232T6s.060 O TEME5871.00 MNOMNE|2.000 precise 939|822 - 0.001 | 0.001 | 0.007 | | network-final
21232779.060 D TEME5871.00 MNOME|Z2.000 precise 939|922 — 0.001 | 0.001 | 0.007 || network-final
BEST
= =
Preferences AVAILABLE =280.0 280.0 =0.025 <0.020 | =0.020 =0.040 |Preferences
Plotted Solution Results From All Sources
r I T I T I T I T 1
|  MNETWORK SOLUTION | EAST(cm) | NORTH(cm) | -
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Preferences MEIELiTBLE »80.0280.0|<0.025 | <0.020 <0.020 <0.040 |Preferences
Plotted Solution Results From All Sources
NETWORK SOLUTION EAST(cm) | NORTH (cm) E L
netwark-final 0000 0.0+01 B =
SESSION SOLUTION EAST(cm) | NORTH (cm)
2006-275-B 0.5+0.0 08202 £
2006-276-A 01+00 02402 sor -
2006-276-B 00+00 07+02 r , L
2006-277-A 02400 0.3+0.2 'E ' j
OPUS SOLUTION EAST {cm) NORTH {cm) = B N
21232750.060 03405 1.0+0.4
21232760 060 04425 0.8+16
21232765.060 -05+24 12420 4= 7
2123277g.060 04217 0306 L L ' .
The (0, 0} point represents W90:29:12.737 by N30:35:23.609. -4 Eas‘t (ncm}
And at the bottom are summary e
plots and tables for comparison C B r
. . . o T
of different solutions. iR IS L
N o i
The orange parts of the plots - 0 _
indicate regions outside the L -]
thresholds set by the project N T T T T |

managetr.

00:00 06:00 12:00 18:00 00:00 06:00 12:00
2006-276 2006-277
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wWww.ngs.noaa.gov

OPUS-Net (a new engine?)

OPUS Static

U.S. CORS Network
— Fixed IGS ephemerides

— Computes
independent double
differenced baseline
solutions between
the unknown and 3
CORS

— Relative antenna models —
— Phase ambiguity integer

fixing
— Relative troposphere

modeling

— ITRF2000 reference
frame

— Average position
solution

— Peak — Peak error
reported

. OPUS Net

U.S. CORS Network &
IGS Global Network

Network approach

— Consists of 3 nearby
CORS +upto 12
CGPS from global
IGS network

Absolute antenna models
— SV & ground

Ocean tidal loading

model

Satellite weighting

Relative troposphere
modeling

ITRF2008 reference
frame

Weighted least squares
adjustment

Weighted mean and

standard deviations
reported at 95%

OPUS-net info. From Dr. Neil Weston
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OPUS-Net

Weston and Ray (NGS) have found that by more fully
Implementing the available processing models in
conjunction with changing the CORS selection criteria, at
a minimum the scatter in the north and east components
can be significantly reduced with no degradation in the
scatter in the height produced by OPUS-S.

Moreover, the resulting coordinates agree better with
other sources such as the IGS weekly combinations.

Weston and Ray, “Test of the Use of Regional Networks for OPUS Processing”, 2010, EGU General Assembly 2010,
Geophysical Research Abstracts.
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OPUS-Net

This processing strategy was implemented in an OPUS-
like application, called OPUS-Net during its testing phase.
It includes

An ocean-tide loading (OTL) model.
Absolute antenna phase correction models.
A'combination of near-by and more-distant CORS.

Let’s look at these individually.
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OPUS-Net

What is Ocean Tidal Loading (OTL)?
Subtle differences in the gravitational force of the Moon
and Sun cause the Earth to deform. Most commonly seen

as ocean tides, it also affects the solid Earth and
atmosphere.

Schenewerk “Phvsical Models Llsed-(and-Not
oGheRewWerH—hYysSica-MioaetsJs o

ed-(and-Not U

Suite”, 2008, private communication.
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OPUS-Net

Focusing on ocean tides, as the tide swells and ebbs, the
changing weight of water presses on the Earth’s crust
causing it to deform with the same period as the tide.

)

A
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OPUS-Net

The magnitude of the deformation depends upon the
shape of the coastline and topography of the ocean
floor. 1 — 3 cm vertical deformation is common along
the continental U.S. coasts; larger deformations on the
Gulf of Alaska.

80

70%

sot =~ "
““%‘

50%

a0t i Q.‘ it

a0t val 4.14 ‘

19020 TI0 200 Za0 250 ﬁ?u =70

Schenewerk et al., "Vertical Ocean Loading Defomqla#eHs-Dérived from a Global
GPS Network", 2001, J. of the Geod. Soc. Of Japan>2F™, 237-242.
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OPUS-Net

What are absolute antenna phase

correction models?

No antenna is physically or electro-

magnetically perfect.

For about two decades, some sort

of antenna correction has been
applied as part of processing.

en {mm}

Historically, these corrections :
have been relative to a specific:
antennatype.

The NGS antenna test range and a sample relative correction
pattern are shown. http://www.ngs.noaa.gov/ANTCAL/

20.0

M

100

00 r

100

-20.0

0o r

www.ngs.noaa.gov

0.0

1 1 1 1
20.0 40.0 50.0 80.0
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OPUS-Net

The “relative” antenna Where is the Antenna With Reespert fo the Satelit's Conter of Mass (CHD ?
corrections work well, [| u n T s em
particularly if the = 88287 BLK IIAReference Surface
antennas are close JMT . "}

It appears that this
digtance has
mistakenly been used
as the CM-Phase
Center offzat

together. o

But, as data processing

2794 cm

h aS i m p r O V ed - t h e According to notes provided by Boeing, the referenc e surface

uzed for these measurementsis 72 cmfromthe CM. Based on
measurement = from several satellites, the CM position is known

limitations of relative foshout 1 e e carenty dopted v s sopareny rom
antenna corrections

have become increas-

ingly evident. One example: satellite antenna corrections
can not be fully applied when using a relative model.

http://www.ngs.noaa.gov/ANTCAL/
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OPUS-Net

By using data from a spatially large network
with diverse equipment, and by including data
from new tools such as robotic arms which
shift the orientation of the antenna being
tested on demand, “absolute” antenna phase
patterns can be produced.

Absolute antenna corrections: http://www. geopp.de/
* More fully implement the corrections.
« Help minimize the effects of baseline lengths.
« Help minimize hardware changes.
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_ Questions?




