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Positions and Elevations from GPS 
Static Occupations 

Different Flavors of OPUS 
•OPUS Rapid Static (15min to 2 hrs) 
•OPUS Static  (2 hours +) 

•Database (Publishing Option) 
•OPUS Projects (Network Least Squares solution) 

•OPUS Net (Under development) 
•GNSS (Under development) 



Changes 

-New Web page and interface 
-Absolute Antenna Calibrations 
-MYCS coordinates available 
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Peak to Peak 

OPUS Peak to Peak Errors are 
the separation of the 
max/min component 
values from the 3 separate 
CORS solutions. 



Short 

session 

Trouble fixing 

ambiguities 

 

Result: High peak to peak 

errors (poor solution) 



Extended Output 

Note: 

Peak to peaks 

are fairly large;  

hoz @ 15 cm 

Vrt  @ 23 cm 















Time-series plots, 60-day and long-term 
web page 60-day time series Long-term time series 

The time series plots provide a means of evaluating the small 
changes in position of a CORS. 



How Can I Improve 
 My Results? 

-Observe longer sessions. 

 -4+ hours result in more reliable results. 

-Pre-plan your survey. PDOP < 6 

-NO obstructions (preferably use a fixed height pole) 

-Antenna with a ground plane 

  



  Distribution of Horizontal Offset 
from Accepted Values  
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 > 200 CORS  
 2  hours of data 



 Distribution of Vertical Offset 
from Accepted Values  
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OPUS RS 



•Sort stations in CORS network by distance from rover. Select 

up to nine CORS that are less than 250 km from rover and 

that have suitable data. 

•No solution is attempted if fewer than three CORS selected. 

•No solution attempted if distance from rover to polygon                    

enclosing selected CORS is greater than 50 km. 

250 km limit 

<50 km 

OPUS-RS 

 



Obs used >60 

quality ind. < 1 
might have 
problem 

Normalize 
residual<1 is 
desirable 





What to look for? 

OPUS-static 
• 90% data used 
• 50% Ambiguities solved 
• RMS< 3cm 
• Peak to Peak < 5cm 

•3cm horz 
•5cm vert 

OPUS-rs 
• Abs used >60 
• quality ind. < 1 might have 

problem 
• Normalize residual<1 is 

desirable 

•your antenna type and antenna height are correct 
•orbit used = precise or rapid 

Rapid Static: 
 -No warning messages. 

-Quality indicators that are suspiciously low  
-Normalized RMS that is suspiciously high.  

-Coordinate standard deviations that are suspiciously high. 
 



Calculating horz/vert accuracies 
OPUS Static solution report 

• Horizontal positional accuracy calculation at 
95% confidence  

 

 

• Vertical positional accuracy calculation at 95% 
confidence 
 

VertAccuracy = height peak to peak value 

HzAccuracy =  



OPUS Rapid Static 

OPUSrs reports Root Mean Square Error (RMSE) results at 1 
sigma (68% confidence interval).  

• Horizontal positional accuracy at 95% confidence:  

    *2 methods-dependent on the RMSE values* 

#1 if: RMSElat = RMSElong     
Horizontal accuracy = 1.7308 x RMSE 

 

 #2. if:   0.2 < RMSEsmaller/RMSElarger <1.0  
 

Horizontal accuracy = 2.4477 x 0.5(RMSElat + RMSElong) 



OPUS reports Root Mean Square Error (RMSE) 
results at 1 sigma (68%).  

• Vertical accuracy at 95% confidence:  
 

Vertical accuracy = 1.96 x (RMSEorthometric height) 

OPUS Rapid Static (cont) 





Slide showing database and search 









OPUS Projects 



OPUS Projects 

1. Submit Data to OPUS static 
• Include recovery info, description and 

photographs 
2. Combine multiple observations into a 

session 
3. Perform a least squares adjustment of all 

sessions 



Future developments 

•OPUS NET 
•Will Replace OPUS static 
•Use new algorithm for processing 

•Least Squares instead of mean 
•Different style output 

•Includes usFt in SPC! 
•In testing for over a year, and rumored to go 
live soon.  
•GNSS 

•Working on adding to both NET and RS 
 

 
 



Questions? 


