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OPUS allows users 

to publish their 

OPUS result in an  

on-line data base if 

minimum 

requirements for 

quality are  

met and the 

associated meta-

data, such as 

photos and 

descriptions, are 

provided. 

A Little OPUS Database History 
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Current Minimum Field Procedures 
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Current Minimum Publishing 

Requirements 
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Mark Information Needed to Publish 
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OPUS Publishing Work Flow 

7 



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. 

OPUS Database and 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. 

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



Your Comments are Important! 
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For this reason, note the 
“comments” link on the “view” 
page. This and similar links on 
other pages are sincere requests 
for your help in guiding future 
development. 

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



Alaska Marks Published to OPUS 
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As of Feb. 10, 2012 

~120 



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. 

 

• A robust 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. 

GNSS Additions to NGS Products and 

Services 
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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. 

Other GNSS 
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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. 

Other GNSS 
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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. 

Other GNSS 
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OPUS-Projects 
• A Little OPUS-Projects History. 

 

• What Is OPUS-Projects? 

 

• The OPUS-Projects Interface. 

 

• How Good Can I Do With OPUS-Projects? 
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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 
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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. 



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. OPUS-Projects czar for general support. 
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What Is OPUS-Projects? 
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Graphically, this looks like: 

Processor 
or Manager 

Data & 
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Network 
Solution Manager 
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Session 
Solution 
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Session 
Solution 

Session 
Solution 

Copy  
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Copy  
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OPUS Solution 
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(Note that the browser’s navigation banners at the top and bottom of each page are omitted.) 
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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. 
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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  



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. 
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If you are registered, you can complete the form and click the 
(now enabled) Create button. 
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After a moment, the introduction to your newly created project 
is displayed. You’ll also receive an email with this information. 

 28  



The Project Identifier, and the Manager and Session Keywords 
enable all other access to your project. 
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Some find these randomly generated strings challenging, so they 
can be modified from the manager’s page. 
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Your Project Identifier can be shared thereby permitting others 
to contribute data to your project. 
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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 C1), 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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Uploading Data To A Project 
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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.  

Receiving 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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The highlight is mine. 
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These preferences can be modified by the project manager. 



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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View And Process A Session 



This time we’ll enter through the Session login on the OPUS-
Projects gateway page. 
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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. 
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The left sidebar holds the controls. 
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The map shows 
the relative 
location of the 
marks in this 
session or 
solution, and 
their status. 
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The right sidebar lists the marks. 
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The table below the map summarizes the 
status for each mark. 
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The table below at the bottom of the page 
graphically represents the data availability. 
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Someone working with a session can email other members of 
the project. 
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Review copies of the reports associated with the session. 
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Or process the session’s data. 
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MANAGE A PROJECT 
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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. 
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The menu at the top of the page selects the type of solution or 
solutions. 
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Because Session processing has been completed, Session and 
OPUS solutions are now available. Eventually, network 
adjustments will be available too. 
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The map shows 
the relative 
location of the 
project’s marks. 
Here, again, the 
Session solution 
results are 
shown, but the 
OPUS solution 
results could be 
selected and 
displayed 
instead. 
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The sidebar on the right lists the 
sites alphanumerically but 
segregated by project and CORS 
marks. 
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The summary table at the bottom of the page also provided 
convenience links to other pages for the project. 
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The column headers are links to individual Sessions (and later, 
solutions). 
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The row headers are links to individual sites. 
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The Keywords button opens a window with controls to change 
the project title, project identifier, the manager keyword or the 
Session keyword. 
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The Email Lists opens a window with controls instructing OPUS-
Projects to carbon copy (CC) the manager’s email to others. 
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Preferences allows the manager to customize the defaults for his 
or her project. 
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A future enhancements will offer tools to design a project, e.g. 
create hardware lists and deployment schedules, and 
communicate that information to other project participants. 
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The Serfil button is a placeholder for pending B-, D- and G-record 
manipulation. These records comprise part of a “bluebook” 
submission for publication to the integrated database. 
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The reports created during OPUS, Session or Network processing 
are available through the Show A File controls. The selected files 
are display in a separate window for printing or saving locally. 
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Additional CORS can be added to a project using the CORS 
button. 
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A basic email tool for communicating with project participants or 
the OPUS-Projects staff through the Email button. Note that 
project reports can be appended. 
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Session solution matrices can be combined and solved creating 
an adjustment for this project. 
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Using the Publish button, a final network adjustment can be 
selected, and its results plus the associated mark metadata 
published. 

 75  



In the near future, tools will be provided to “clean up” a project 
in preparation for back-up and removal of a project. 
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Lastly, a request to delete the project can be initiated. This 
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 
be published. These can be edited by the manager if 
errors or omissions are found. 
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Below the datasheet mockup is a 
summary of site metadata by occupation. 
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Below the summary by occupation are the coordinate 
and status summary tables. 
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And at the bottom are summary 
plots and tables for comparison 
of different solutions. 
The orange parts of the plots 
indicate regions outside the 
thresholds set by the project 
manager. 
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OPUS-Net (a new engine??) 



OPUS-Net (a new engine?) 
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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. 

 

OPUS-Net 

 85  



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. 

OPUS-Net 
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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. 

OPUS-Net 
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Schenewerk, “Physical Models Used (and Not Used) in the PAGES Software 

Suite”, 2008, private communication. 



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. 
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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. 

OPUS-Net 
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Schenewerk et al., "Vertical Ocean Loading Deformations Derived from a Global 

GPS Network", 2001, J. of the Geod. Soc. Of Japan, 47, 1, 237-242. 



OPUS-Net 
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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.  

 

Historically, these corrections  

have been relative to a specific  

antenna type. 
 

The NGS antenna test range and a sample relative correction  

pattern are shown. http://www.ngs.noaa.gov/ANTCAL/ 



The “relative” antenna  

corrections work well,  

particularly if the  

antennas are close  

together. 

 

But, as data processing  

has improved, the  

limitations of relative  

antenna corrections  

have become increas- 

ingly evident. One example: satellite antenna corrections 

can not be fully applied when using a relative model. 

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



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: 

• More fully implement the corrections. 

• Help minimize the effects of baseline lengths. 

• Help minimize hardware changes. 

OPUS-Net 

 92  

 http://www.geopp.de/ 



Questions? 
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