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Part V. Field Exercise Using OPUS-RS[image: image2.png]



Main OPUS Webpage:   http://www.ngs.noaa.gov/OPUS/index.jsp
3.
Equipment and Setup Procedures:
a. Use geodetic dual frequency grade receivers only.

b. Fixed height quad pods or rods (2 m) with tripods preferred but not required.

c. For regular tripods the measure up from the top of the mark to the ARP is 


essential. The antenna reference point (ARP) is typically the bottom of the antenna..
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d. Read the OPUS 'input'  information located: 






http://www.ngs.noaa.gov/OPUS/about.html#input


e. Suggest logging data at 5 second epoch rate. 

4.  
Taking digital photos of the mark for your records

a. Camera setting should be at low megapixel setting so jpegs are small.
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b. Photo of the mark - Best taken with the rod or tripod set on the mark.  This shows
users more information and provides confidence in the observer.


c. Horizon photo of the setup.
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5. 
Observation times for OPUS-RS — 15minutes up to 2 hours.  For more than 2 hours use OPUS-Static.


6. 
OPUS-RS planning – see PowerPoint presentation


Handling data


a. Download native file from receiver or data collector.


b. Generally no need to convert to RINEX. OPUS uses TEQC program to check and 
convert the data file to RINEX.  If it rejects your file convert to RINEX yourself and 
resubmit.

7. 
OPUS - Get organized by gathering all the records and photographs

a. Normally you may want to wait at least 17 hours before submitting the data file to OPUS so it will use the 'Rapid Final' ephemeris. 

b. Write a description of how to drive/walk to the mark.

c. Make note of your equipment including the height of the antenna, the receiver model and the antenna model which you will need later to enter into OPUS.
8.
What are the quality indicators on the data sheet? 
A quality indicator is the average value of the w-ratio at the last three epochs of data. The w-ratio is a measure of how well the LAMBDA algorithm was able to determine the correct integer ambiguities. There are two of them because OPUS-RS uses the RSGPS program twice. The network mode run uses only data from the CORS; its purpose is to determine the ionospheric and tropospheric refraction for the time and location of your data set. The rover mode run uses the information from the rover run to find your position. Values of the quality indicators below 1.0 should be taken as warning signs. However, low quality indicators by themselves don't tell the whole picture - it is possible to have low quality indicators along with low standard deviations (located to the right of each position component) and still have a good solution. 

9.
How are errors reported?
OPUS-RS uses a simultaneous least squares adjustment of all the available data (CORS plus your data files), while regular OPUS uses three single baseline adjustments. The simultaneous solution is the more theoretically correct approach, but it doesn't produce the peak to peak errors. It does produce standard deviations for the coordinates of your receiver but these are almost always too optimistic to be useful. The covariance matrix of your receiver from the adjustment is available in the extended report.
10.
How soon should I submit my observations to OPUS-RS for processing? 
Roughly speaking, OPUS-RS should provide reasonably accurate coordinates for data-collection points located in the 48 coterminous states if you wait at least 2 hours after completing your GPS observing session before submitting the collected data to OPUS-RS for processing. OPUS-RS may provide more accurate coordinates, if you wait longer to submit your data. Little or no increase in accuracy should be obtained by waiting more than 28 hours. 

More precisely speaking, to process a submitted GPS dataset, OPUS-RS needs (1) corresponding GPS data from at least three CORS and (2) corresponding GPS satellite orbits. Moreover, OPUS-RS uses CORS data that spans a time interval which extends the time span of your data by as much as 26.4 minutes in each direction. OPUS-RS uses this extra span of data to accurately estimate atmospheric parameters that characterize the refraction delays experienced by your GPS data. Now, most CORS data are collected hourly within 30 minutes after the turn of the hour. However, some CORS data are collected only daily within 4 hours after midnight at Greenwich, England. Hence, NGS recommends that you do NOT submit your GPS data to OPUS-RS until at least 30 minutes after the turn of the first hour which occurs at least 26.4 minutes after the end of your observing session. The chances of having GPS data available from more CORS are improved, if you submit your GPS data to OPUS-RS at least 4 hours after the first Greenwich midnight following the end of your observing session. NGS studies reveal that the accuracy of OPUS-RS results generally improves with the use of data from additional CORS. Hence, OPUS-RS will use data from as many as nine CORS, if these data are available (and if these CORS are within 250 km of your GPS location). Also, the accuracy of OPUS-RS results should be better if this utility is able to use the `post fit' satellite orbits, as opposed to the `predicted' satellite orbits, generated by the IGS. The IGS releases new orbits four times per day at 3:00, 9:00, 15:00, and 21:00 relative to Greenwich time. Moreover, each release contains post fit orbits for up to 3 hours before the release time. Hence, you never have to wait more than 9 hours (and you may only have to wait as little as 3 hours) to have OPUS-RS process your GPS data with post fit orbits. Note that accuracy differences between post fit and predicted IGS orbits continue to shrink as understanding of the underlying physics has improved over the years.

