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What is OPUS?

On-line Positioning User Service

* growing set of GNSS applications

» web-based access to NGS tools & resources

Currently, OPUS is composed of:

*OPUS-S....... static processing
*OPUS-RS. ..... rapid-static processing
* OPUS-DB...... data base and publishing

* OPUS-Projects. . network processing
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The OPUS-S Interface

http://www.ngs.noaa.gov/OPUS/

7
CIT T

IWhatis OPUS?] FAQS]

‘OPUS: Online Positioning

Science & Education

Upload your Data File
Tig your GPS observabon 1o the National Spabal Reference System

* Emisd address - your Soluon wil be et here.

* Datafie of duakhequency G observatons. isample]

{005 ORUS Morus r=
Upload Antonna typs - chaasing wiong may degrade your aceuracy.
About 0PUS

OIS Projects

0 matars above your mark

Browse.

‘Sample Soktions

forcata» 15 min < 2nrs
process your soluton.

ofyour
Ogsons 1o customize your solson
Uplond to RAPID-STATIC | Uplond to STATIC

o *required feld:
= We may use your data for intemal evaluaions of OPUS use, accuracy, o related research

Point

Tordata» 2hs < 48 s

The user need only provide:

* email address
¢ antenna type
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offset to the Antenna Reference Point (ARP)
2- to 48-hours of GPS L1 + L2 data
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OPUS-S Report

USER: mark.schenewerk@noaa.gov DATE: March 31, 2010
RINEX FILE: corv059f.09 TIME: 19:43:42 UTC
age5 0909.08 master40.pl 081023 START: 2009/02/28 05:00:00
gs15206.eph [precise] STOP: 2009/02/28 06:59:00
rdc0590.09n 0BS USED: 5984 / 6181 : 97%
: ASH700936C_M  NONE # FIXED AMB: 31/ 31 : 100%
ARP HEIGHT: 1.521 OVERALL RMS: 0.009(m)
REF FRAME: NAD_83(CORS96)(EPOCH:2002.0000) ITRFOO (EPOCH:2009.1596)
X: -2498422.603(m)  0.011(m) -2498423.344(m)  0.011(m)
Yz -3802821.159(m)  0.007(m) -3802819.941(m)  0.007(m)
z 4454736.661(m)  0.021(m) 4454736.734(n)  0.021(m)
44 35 7.91060 0.016(m) 44 35 7.92618 0.016(m)
236 41 43.48046 0.013(m) 236 41 43.42207 0.013(m)
123 18 16.51954 0.013(m) 123 18 16.57793 0.013(m)
106.011(m)  0.014(m) 105.627(m)  0.014(m)
ORTHO HGT: 128.542(m)  0.020(m) [NAVD88 (Computed using GEOID09)]

STATE PLANE COORDINATES
SPC (3601 OR N)

UTM COORDINATES
UTM (Zone 10)

Northing (Y) [meters] 4936954909 105971.559
Easting (X) [meters] 475821.304 2277335.367
Convergence [degrees]  -0.21381419 -1.98897513
Point Scale 0.99960719 0.99994603
Combined Factor 0.99959057 0.99992941

US NATIONAL GRID DESIGNATOR: 10TDQ7582136954(NAD 83)

BASE STATIONS USED

PID DESIGNATION LATITUDE LONGITUDE DISTANCE(m)
DH4503 P376 EOLARESVR_OR2004 CORS ARP N445628.313 W1230608.100  42648.2
DE6258 MCSO MARION CNTY COOP CORS ARP N445825.701 W1225720.639  51226.8
DG5352 STAY STAYTON COOP CORS ARP N444950.530 W1224915.036  47030.9
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OPUS-S Report is sent:

* To email address
provided

* Within a few minutes
Typical accuracy:
e 1-2 cm horizontal

e 1-4 cm vertical
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OPUS-DB (Data Base)
OPUS-DB

PID: V4124
Desigaation: OBSERVATORY RM 1
Stumping: OBSERVATORY 1566 NO 1 1580

ceu«uen\h\ 10,011, nemepchw mum\m Y

» Option to publish
Observed: ‘aumw’unm $So¢ Also 20000124 £ : OPUS_S quallfled
e results

(corsss) 20020000 ) - PROMLE  [DETALLS

LAT: 39 116007 2 0006 @
N: 770 AN 54084 = 0012 m
21 20015 m

UDM13 SIC 19004D)
NORTHING: 4334232 248 163184 28
EASTING: 346979514 342

CONVERGENCE: .1 38508043° 0.1

+ Additional metadata

00l m

oo s T2 contaamcon s s entered (photos,
mgmm e T e descriptions, ...)

(- =« Published in 1-2 days
o\ ol A !

GO @ Groes)
™~ e Farless labor
SR TN . i . .
— 7\ N % intensive than previous
FIG Working Week 2012 methOd 5
NOAA’s National Geodetic Survey Positioning America for the Future WWW.NES.N0aA.ZOV
60,000 4
OPUS solutions/month
[ OPUS monthly usage
| stacked bar graph
50,000 4 JGE, Mar-2012
[ ——
PrOPp—"
o
40,000 h
30,000 LM
20,000 - THAI.
B | || ““”““
: |MMMHMM
Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12
FIG Working Week 2012 6




New Developments for OPUS

NOAA’s National Geodetic Survey Positioning America for the Future WWW.NES.N0aA.ZOV

published OPUS solutions

5,000
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p—— --—’..l_“"—_u’.ﬂﬂ T ees o0 womese s

2-Jan-08 1-Jan-09 1-Jan-10 1an-11 1-Jan-12 31-Dec-12
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OPUS Lessons

OPUS:
* Is very popular
* Provides fast, accurate data processing

» Enables quick publishing in user-
friendly format

» Desires single data file - multiple
occupations + multiple marks in a
single solution (i.e. a project)
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Project Challenges

“X” people occupying “y” marks over “z” days
can generate a lot of data files

* File management

* Project QA & QC in progress
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OPUS-Projects - Major Steps
* Create reserves disk space
* Upload organizes data files
» Session review & process
* Manage review, adjust, publish
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<

NGS Home | About NGS | Data & Imagery m Science & Education ﬂ

OPUS: Online Positioning User Service

National Geodetic Survey

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.. |
* Data file of dual-frequency GPS observations. [sample)]

Sample Solutions
100IS/OPUS Menu .[
Upload nna type - choosing wrong may degrade your accuracy.
About OPUS
OPUS Pru!aﬂs J 00 meters above your mark.
View Published Solutions Antenna height of your Antenna's Reference Point.
<.- hack
Options to customize your solution.
Upload to RAPID-STATIC Upload to STATIC

for data > 15 min. < 2 hrs. for data > 2 hrs, < 48 hrs

process your solution.

® *required fields

= We may use your data for internal evaluations of OPUS use, accuracy, or related research.
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OPUS-Projects Home Page

Tools/OPUS Menu
Upload

About OPUS

OPUS Projects
Published Solutions.

<. back

OPUS Projects

National Geodetic Survey

Data & Imagery m ‘Science & Education

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

= Data uploading through OPUS

= Cuslomizable data processing via the PAGES software suite.

= Visualization and management aids.
Create a new project

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

Configure, edit, and process individual network sessions.

Session| Projectidentifier: [~
Session Keyword: ,—
Your Email l—
Manage, edit, process, and publish the project
Manage| Project identifier | —
Manager Keyword. ,—

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

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USAgov = Readygow = Site Map » Contact Webmaster

FIG Working Week 2012
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Create a Project

a OPUS: Online Positioning User Service

N
:

Create Project

onal Geodetic Survey

*Email address |
Refers to Project Manager who must be registered with OPUS-Projects

* Project title [

~Project type © HiMod  FAA @ Other

*Approx. location  Latitude: [Ndd:mm  and Longitude: [Wdd:mm Update Map
OPUS Menu

* Anticipated start
Upload

About OPUS * Approx. size Stations: [0 j_] and Duration: [0 _-] 2| days

OPUS Projects

Published Solutions

* required fields
Website Owner. National Geodatic Survey / Last modified by NGS.0FUS Monday, 22-Now2010 18:53482 EST

NOS Home = NGS Employees « Privacy Policy * Disclaimer = USAgov » Readygov = Site Map » Contact Webmaster
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Upload to a Project

Tie yout GPS 0bs #rvalion to e National Spatial Reference System.
Whatis OPUS?  FAQs

You selected 2011 irame for PIOCESSIng Your Obsevation.
* Email address - your Solubon will be sent here.

OPUS Menu [ Browse.
* Data file of dual-requency GPS observations. sample

Upload
About OPUS

NONE n¢ antenna selected -
Projectsfi Antenna type - Chodsing WiGNg may GeGrade yOurF acCUracy.

Published Solutons
00 meters above your mark

Antenna height ofyour anienna's eference point
Contact OPUS \

0ptions | 1o customize your solution

Solution formats Add details to your report standard solution -
Base stations. site IDs, or ide solution Use: Exclude: Look up site IDs
Sample A P~ -
i 4 S Al
browse map
State plane coordinates. Overrule your native SPCS zone let OPUS choose -
\ Geoid Model Customize your orthomelric height model GEQID -
Contribute to a project Enter provided by your
My profile Customize OPUS defaults fof future solubions -
Publish my solution ‘Share your solutions. No, dont publish -
Upload to Rapid-Static || Upload to Static
forcata> 15 mn. < 21vs forcata » 2hvs. <48 s
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Configure, edit, and process individual network sessions.
ToolsiOPUS Menu

ml Project identifier:  [hrdb86fc
Session Keyword: [4_ssuk68
Your Email: mark schenewerk@noaa gov

15
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Session Page

mlm OS FIXED RMS | LAT LOM  WGT
L | TPE |9 ) Om) ) m) m

[200 [ o [ | [
eeercrences 555 0o oz a0 o] o

287140300
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Session Processing

Process Session

Name: 2006»274’; from 2006-10-01T20.01:30 GPST to 2006-10-02T01:59:30 GPST

MARK | HUB | CONSTRAINT HEIGHT (m) LATITUDE (** ")
/ [ 2126 |®] [ [NoNE  =l[[ELriT =fiase [aoshonamt Il
| 2137 |@] T [Wone  SI|[ECriGT =l favee aoseiieone I
CORS HUB | C HEIGHT (m) LONGITUDE (** "}
®[ covo |® ¥ |30  ]|eLHar s][sem [Wos0.05.43 6466 || 1
/ 7| hamm |@ F [30 Sl[ecrar slfair  |Nasoarorra |[whsozaosdsea ||
| msht (@ F |[3D Sl[EcrT =lfaas  |[Na1193ateoss  |wosszotneseie ||
P | ndoc @ F |30 =l[EcreT =lp67a  |Ns0z12zet077  |[wosd3e 3700068 |1
p Processing Options.
Reference Frame: [NAD_83(CORS%%) =]
Geoid Model USGG2003 |
onss: [G (GPS-anly) =
Tropo Model Piece-wise, Linear =]
Tropo Interval (s):  [7200
Elevation Cutoff (%) W
|Constraints:  Logse & Normal C Tight
Network Design: @ USER C CORS € MST C TRI

T BT ST BT
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INCLUSION OF IGS SITES

© meet preferences ® do ot meet preferences @ are not chided @ have ertor
wet preferences & do not meet preferences are not included

| 01307 |

po

e
Michigan Map | Satelite | Temain

N e Hampshire

Massachusetts
lowa 4

Rhod
Nebraska Connscticut . Rhod
Pennsylvania

Jersey

Kansas Missouri é‘
Joie District of,
7. Viroinia Columbia
Anth
Okiahoma g
@
-
w
Louisiana P
Corale | osE % Florida
.,,%k Zoomlie | X g Mop deto ©2011 Europa Technalogles, Google, INEGH - Torms of Use

Distant IGS sites
*Provide accurate reference frame
*Transfer IGS(NSRS) frame to local area
sImprove troposphere determination and heights
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BASIC HUB SITE STRATEGY

MARKS: O meet preferences © don preferences  ® are notinclided @ have erfor
CORS: ® meet preferences & donot meet preferences  # are not included
Baselifes; mem—

[ ] tark: [idarisscors] - ] .G

X o
Cortinaie
| N\ 73

3 Caroli
e
S hw&éﬁ Toune: o Uge,

o

Single 24hr Hub station
«Is connected to each IGS station
*Gets placed accurately in IGS frame
*Provides consistent reference for each remote station
«Is suitable for projects up to several hundred km with > 2-4hr of data

«Tightly constrain IGS, loosely constrain hub
FIG Working Week 2012 20
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- Manager’s Page

IR EIIEEEREIEELES
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- Manager’s Page
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Mark Page

WWW.NES.N02a.goV

NGS Home | About NGS &

2123  SURVEY DATASHEET Mock-up (Version 1.0)

=i~ e it [ React [ funex B ehotes | g |

OPUS Projects BETA - Mark 2123 In "Training data set 1"

Sunveys ‘S(iunr_e&[llu(-!lnn ‘

National Geodetic Survey

I s

‘specific setting (optional): |
Take interstate IS5 to State Road 442 east exit.
wi on SR 442, turn north on U.S. 51. After 1.5 mi
on U.S. S1, turn east on Buckles L. Just past
railroad, Buckles Ln take a sharp right. Mark is
near this turn. Approximately SO ft west, betveen
the road and railroad.

kescription® 1

stabilty | --- no selection --- =
magnetic | --- no selection --- =]
application [ --- no selection --- =

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

21232750060 . .
Ené: 2000-10-03701:16:30.000 GPST | Receiver

[ Description | Close-up view
PID
stamping’ [ 173
name* [8 175
e [0 = pasx =
T = Swrvey dirk fother sgency] |
setting' [31 = Pavement (street, sidevalk, curb, eve.)

Start 2008-10-02720:23.30.000 GPST Antenna |Model: [TeRsar s nax o] |snv: oniis | aRP (my [t000 |
el o .
‘Stat: 2006-10-03T08:23:30.000 GPST Antenna |Moder: [Timsars w mae o] |si: [roezenas APy [row
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Solution Results From retwercfes -
Coordinate Source: network-final .
REF FRAME: ITRF2000 (2006.7552) NAD_83({CORS96) (2002.0000) _J
LAT: N30:35:23.60927 £0.001m N30:35:2359010  20.001m \
EASTLON: E269:30:47.26256 £0001m £260:30:47.28806 $0.001m \
WEST LON: W090:20:12.73744 0,001 m W080:29:12.71194  £0.001m \
ELHGT: 8792 £0.007m 7.421 £0.007m S\
Bangm
x: -46695.480m  $0.000m -46694.813 M \
¥: -5495062789m  +0.001m -5485064.275 m \
z 3226832681 m  £0.001m 3226832871m  +0.001m @ %
T ney
ORTHO HGT: 19.491 M £0.013 m [USGG2009) \‘g%
\ 5
COORDINATE SYSTEM: SPC1702LA S UTM 15 g ! ”‘D}
NORTHING: 231955817 m 3386842.986 m 2 \
EASTING: 1081182799 m 740077.296 m \
CONVERGENCE 0.42324519° 127952542 r \
POINT SCALE: 0.99997843 1.00031642 — |
COMBINED FACTOR:  0.99997960 1.00031759 vv-és;g 1000 1 \
U.S. NATIONAL GRID:  15RYP4097786843(NAD 83) e lmlm;'zm \Terms of use
ARP Obs |Fixed RMS | Lat | Lon | Hgt

fla | Aateama || P ow || em | om | m | qmp || SOLUTOM
2123275u.060 O | TRMS5971.00 NONE 2000| precise [939|922| - | 0001 0.001 0.007 | network-final
21232769.060 © TRMS5971.00 NONE 2000 precise |93.9(922 - | 0.001 0.001 0.007 |networkdinal
21232765.060 O TRMS5971.00 NONE 2.000|| precise | 939 922| ~- |0.001] 0001  0.007 |network-final
21232779.060 O TRMS5971.00 NONE 2000 precise |939(922 =~ |0.001 0.001 0.007 |network-final

BEST |
Preferences AVAILABLE |280.0[280.0/50.025<0.020/<0.020 0.040| P
FIG Working Week 2012 24
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Mark Page

Preferences v ¢ 28002800 £0.025/0.020 $0.020/<0.040  Preferences|
Plotted Solution Results From All Sources
T T T T
NETWORK SOLUTION EAST(cm) | HNORTH (cm)
network-final 0.0:00 0.020.1 o ] N
SESSION SOLUTION EAST(cm) | NORTH(cm)
2006-275-8 05100 -0.8£0.2 ‘é‘
20062764 01200 02102 sor 3
2006-276-8 00200 07202 = *
2006-277-A 02200 0302 5
OPUS SOLUTION EAST(cm) | HORTH (cm) z2 I .
2123275u.060 03205 10204
21232769060 04225 08216
21232765060 05224 12229 “r 1
21232779 060 04217 03208 L 1 L L
The (0, 0) point represents W90:29:12.737 by N30:35:23.609. o
East (cm)
R e e o MR AR
NETWORK SOLUTION EPOCH UP (cm)
network-final 2006-10-02T23:59:45 GPST| 0.0 20.1 8 -
SESSION SOLUTION EPOCH UP (cm)| T
2006-275-8 2006-10-03T00:03:57 GPST|-0.4 +0.2| — (o] T
2006-276-A 2006-10-03T11:27:49 GPST| 1.8 20.3 E & *
2008-276-8 2008-10-03T13:12:34 GPST|-1.0 £0.2| 3 [ ' . [¢] -1
2006-277-A 2006-10-04711:32:25 GPST| 1.9 0.2 g’ 1 Q
OPUS SOLUTION EPOCH UP (cm)|
2123275u.060 2006-10-02T22:54:28 GPST| 3.5:71 J.
2123276060 | 2006-10-03T08.32.38 GPST|-32 262 Rl b
21232765060 | 2006-10-03721:41:02 GPST| 3378 1
21232779060 | 2006-10-04T08:11:45 GPST| 0.1 £7.0 W IV R A . S
The UP 0 point represents -8.79205 m. 00:00 06:00 12:00 18:00 00:00 06:00 12:00
2006-276 2006-277
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Summary

« OPUS
— Consistent, authoritative positioning
— Minimal metadata
— Machine talks to machine

* OPUS-Projects
— File management
— Near real time project monitoring
— Project adjustment
e OPUS-Data Base
— Quick publishing after reviews
— Alittle more metadata
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