
Online Positioning User Service (OPUS)
 your static  

L1/L2 GPS
data

 NGS CORS  
data

 plus NGS processing software & geodetic models

 OPUS-RS (Rapid Static) --- 15 min to 2 hr (per CORS availability)

 OPUS-S (Static) --- 2 to 48 hr (anywhere)

 OPUS-Share --- sharing of results (> 4 hr occupation)

 OPUS-Projects --- adjusted network of multi-stations / occupations

OPUS >>> fast, easy, consistent access to NSRS



Continuously Operating Reference Station (CORS) Network
 2000 sites
 225 organizations



How does OPUS-S Work?

• OPUS computes an initial set of coordinates from the 
submitted data to calculate an approximate rover location.

• OPUS then identifies all the nearby CORS, and chooses the 
best five to use in the final OPUS solution.

• The five base stations that are chosen are not necessarily the 
closest.  Numerous quality control tests are performed on the 
base stations’ archived data to select the three best base 
stations.

• Some of the quality control tests look at 1) data availability, 2) 
common time blocks, 3) distance, 4) geometric distribution, 5) 
redundancy, and 6) multipath.

1



Static: OPUS determines your position with a differential 
GPS static solution, using hours of data.

This process is repeated 4x from other CORS.
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geodesy.noaa.gov/ANTCAL/

http://geodesy.noaa.gov/ANTCAL/
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solution metadata &  
summary statistics

NAD83 & IGS08
coordinates/uncertainties



UTM, SPCS, USNG
coordinates, etc.

CORS used

nearest IDB mark



OPUS has been popular



OPUS Miscellanea
• accepts raw or RINEX (ver 2.x / 3.x) observation file
• accepts zipped files (same antenna type / height)
• processes 30-sec data
• processes with 10-deg elevation mask
• 2-hr observation can go to -Static OR –RapidStatic
• signal environment issues – sky visibility, multipath
• antenna issues – type, height, plumb, N-orient, stability
• quick submission failure? > wait a day or so & try again



GPS on Bench Marks
OPUS-SHARE



Why Share your OPUS Solution?
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1) Helps maintain local ties to the National Spatial 
Reference System (NSRS).
2) Users can share their observation OPUS solutions with 
the public via a mark datasheet.
3) Provides coordinates, description, photos, and map for 
each observation.
4) Observations on benchmarks provides NGS with ellipsoid 
hts. useful for;

-development of future hybrid geoid models
-development of future vertical transformations

5) Local agencies, surveyors, scientists, can get datasheets 
for their own project marks tied to the NSRS.



OPUS-Share  
(aka OPUS-DB)

Sharing Criteria:
•> 4 hour data span

•quality solution

•brief description

•2 photos (mark/horizon)

•calibrated antenna

Uses:
•NGS GPSBM campaign

•NGS transformation tools

•data archive/sharing

•for local benefit



14.6K shared marks

OPUS-Share Solutions



Missouri helps NGS build 
GEOID18 w/ GPS on Bench Marks



It’s all about the Geoid

HYBRID GEOID18=Better GPS Derived NAVD88 Heights







THANKS!
• Missouri Department of Transportation
• Missouri Department  of Agriculture                                        

Land Survey Program 
• All that Shared

Over 250 OPUS Share Observations                  
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