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•Latitude
•Longitude
•Height

•Scale
•Gravity
•Orientation

U.S. Department of Commerce
National Oceanic & Atmospheric Administration (NOAA)

National Geodetic Survey (NGS)
Mission: To define, maintain & provide access to the 

National Spatial Reference System (NSRS)
to meet our Nation’s economic, social & environmental needs

NSRS

& their time variations
NSRS



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



 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

Online Positioning User Service  (OPUS)

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

 your static 
L1/L2 GPS 

data

 NGS CORS    
data

 plus NGS processing software & geodetic models
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e-mail

observation file

antenna 

antenna height (ARP, true vertical, meters) 

options 

select your processor

ARP

mark

NRP oriented N 

geodesy.noaa.gov/ANTCAL/

http://geodesy.noaa.gov/ANTCAL/


use/exclude CORS

report format

SPCS zone

project ID

profile

share



solution metadata & 
summary statistics

NAD83 & IGS08 
coordinates/uncertainties



UTM, SPCS, USNG 
coordinates, etc. 

CORS used 

nearest IDB mark 



********** New Reference Frame Preview **********
We are replacing the nation’s NAD 83 and NAVD 88 datums, to 
improve access and accuracy of the National Spatial Reference 
System. More at https://geodesy.noaa.gov/datums/newdatums/
Below are approximate coordinates for this solution in the new 
frames:
APPROX ORTHO HGT: 1480.951 (m) 
[PROTOTYPE (Computed using xGeoid17B,GRS80,IGS08)]

Preparing for Tomorrow &
North American-Pacific Geopotential Datum of 2022 (NAPGD2022)

(NAVD88: 1481.549 m)

(Extracted from OPUS Extended Output)

https://geodesy.noaa.gov/datums/newdatums/


OPUS-Static
1. single-baseline differential static ties to 5 CORS

2. your position is the mean of the “best” 3 (of the 5)



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 fun!



OPUS-Share Solutions

14.6K shared marks



Help NGS build GEOID18 w/ your GPSBMs!



OPUS-RS Estimated Precision (1-sigma)
N-S or E-W coordinates with 15 minutes of data  

OPUS-RS
• 3-9 CORS
• <250 km





• combine simultaneous, repeated, networked observations

• harvest data from multiple observers, sessions, stations, days

• constrain adjustments to CORS, local control, elevation control

• publish results to NGS database (optional) (Try Beta OP2IDB)

• OPUS-Projects 1.5-day workshops

OPUS-Projects
CORS1

CORS2
CORS3

CORS4
CORS5

Hatfield McCoy
(OPUS-S/RS)





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



OPUS Future Plans
• implement International GNSS Service 2014 (IGS14)

global reference frame (following CORS adoption)
• ingest RTK/RTN GNSS vectors into OPUS-Projects
• beta OPUS-Projects (OP2IDB)  >> production product 

for direct bluebooking from OPUS-Projects
• OPUS-Projects for Leveling
• ongoing tweaks / improvements
• and … your ideas, please!



OPUS-Projects of the future?





https://geodesy.noaa.gov/ADVISORS/index.shtml

National Geodetic Survey - Regional Geodetic Advisors

Jeff Jalbrzikowski
Appalachian



Always sandbag your tripod! …

William Stone - william.stone@noaa.gov - geodesy.noaa.gov
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