


“UNDERSTANDING AND INCORPORATING

NGS OPUS SOLUTIONS AND RTXPP”



SESSION OBJECTIVES 
• What is OPUS?

• How to use Trimble’s RINEX Converter

• Review TBC Processing Services

• Compare the basics of OPUS-S vs OPUS-RS

• OPUS – S Report explained

• OPUR – RS Report explained

• OPUS - DB Published Solutions Review

• Trimble RTXPP Solutions

• Trimble Business Center OPUS Workflow Summarized
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WWW.NGS.NOAA.GOV/CORS - CORS MAP

http://www.ngs.noaa.gov/CORS










OPUS WEBSITE: CONVERT TO RINEX UTILITY
https://www.trimble.com/support_trl.aspx?Nav=Collection-40773&pt=Trimble%20RINEX

File/Open, 

then 

File/Convert



OPUS WEBSITE: CONVERT T0X TO RINEX

Receiver

INdependent

EXchange

File for OPUS



OPUS WEBSITE:NGS.NOAA.GOV/OPUS

XML for “Drag and Drop”



TBC/Survey Tab

TRIMBLE ACCESS/TBC PROCESSING SERVICES

gnss-processor.trimbleaccess.com/gnssprocessor



TRIMBLE RTX POST PROCESSING SERVICE
WWW.TRIMBLERTX.COM



OPUS (S) STATIC           VS       OPUS (RS) RAPID STATIC
▪ GPS only (NO GNSS)

▪ Can “Share” to OPUS – DB

▪ 4 or more hours of data

▪ 2-48 hrs of dual frequency    
data (L1/L2)

▪ Global solutions available

▪ Time Dependent (3 CORS, 
preferably within 1000 KM)

▪ Utilizes PAGES Software

▪ Released Q1 2001

▪ GPS only (NO GNSS)

▪ 15 mins to 2 hrs of dual frequency data

▪ Distance Dependent (3-9CORS) within 
250 KM – Planning!!!

▪ Not available everywhere!

▪ Utilizes RSGPS Software

▪ Released Q1 2007 



NGS OPUS (S) - STATIC
NGS OPUS SOLUTION REPORT
========================

All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: bob@frontierprecision.com DATE: December 15, 2019
RINEX FILE: tw_c318r.19o                            TIME: 21:57:37 UTC

SOFTWARE: page5  1801.18 master70.pl 160321      START: 2019/11/14  17:44:00
EPHEMERIS: igs20794.eph [precise]                  STOP: 2019/11/14  20:00:00
NAV FILE: brdc3180.19n                        OBS USED:  6184 /  6284   :  98%
ANT NAME: TRMR8S          NONE             # FIXED AMB:    37 /    40   :  93%

ARP HEIGHT: 1.6065                           OVERALL RMS: 0.010(m)

REF FRAME: NAD_83(2011)(EPOCH:2010.0000)              ITRF2014 (EPOCH:2019.8706)

X:     -1452544.628(m)   0.002(m)          -1452545.509(m)   0.002(m)
Y:     -5034883.186(m)   0.009(m)          -5034881.818(m)   0.009(m)
Z:      3627129.764(m)   0.004(m)           3627129.598(m)   0.004(m)

LAT:   34 52 12.39946      0.002(m)        34 52 12.41490      0.002(m)
E LON:  253 54 26.46241      0.003(m)       253 54 26.41417      0.003(m)
W LON:  106  5 33.53759      0.003(m)       106  5 33.58583      0.003(m)
EL HGT:         1882.114(m)   0.009(m)              1881.141(m)   0.009(m)

ORTHO HGT:         1901.961(m)   0.045(m) [NAVD88 (Computed using GEOID18)]

> 90%

> 50%

< 3 cm

Peak–to-Peak Residuals 

< 5 cm

NGS Recommendations

Peak-to Peak-Latitude 

Peak-to Peak Longitude 

Peak-to-Peak Height 

Averaged position calculated from 

the 3 most reliable baselines is inside 

the center of the box.

https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy
mailto:bob@frontierprecision.com


NGS OPUS (S) - STATIC

UTM COORDINATES                               STATE PLANE COORDINATES
UTM (Zone 13)                       SPC (3002 NM C)

Northing (Y) [meters]     3859183.466            429177.140
Easting (X)  [meters]      400134.526                514385.484
Convergence  [degrees]    -0.62473889           0.08996111
Point Scale                0.99972292                       0.99990255
Combined Factor            0.99942766                0.99960723

US NATIONAL GRID DESIGNATOR: 13SDU0013459183(NAD 83)

BASE STATIONS USED
PID       DESIGNATION                        LATITUDE    LONGITUDE DISTANCE(m)
DH3846 P035 VAUGHNPTRL_NM2005 CORS ARP     N343604.997 W1051100.927   88452.9
DK7586 P120 CLINESCORNNM2007 CORS ARP      N350026.823 W1053733.831   45281.1
DG7420 P034 SANDIA_ASLNM2004 CORS ARP      N345644.213 W1062733.318   34545.4

NEAREST NGS PUBLISHED CONTROL POINT
EQ0687      HIBNER                         N345227.602 W1060423.582    1837.4

Ground to State Plane Grid = 0.99960723

State Plane Grid to Ground = 1.000392924



NGS OPUS-RS SOLUTION REPORT
========================

All computed coordinate accuracies are listed as 1-sigma RMS values.
For additional information: https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: bob@frontierprecision.com DATE: April 15, 2020
RINEX FILE: 5830100u.20o                            TIME: 19:14:43 UTC

SOFTWARE: rsgps 1.38 RS91.prl 1.99.3            START: 2020/04/09 20:43:00
EPHEMERIS: igr21004.eph [rapid]                    STOP: 2020/04/09 20:59:30
NAV FILE: brdc1000.20n                        OBS USED:   290 /   290   : 100%
ANT NAME: TRMR10-2        NONE             QUALITY IND.  16.39/  3.43

ARP HEIGHT: 2                             NORMALIZED RMS:        0.327

REF FRAME: NAD_83(2011)(EPOCH:2010.0000)              ITRF2014 (EPOCH:2020.27287)

X:     -1459641.831(m)   0.028(m)          -1459642.719(m)   0.028(m)
Y:     -5014048.036(m)   0.071(m)          -5014046.671(m)   0.071(m)
Z:      3653190.479(m)   0.058(m)           3653190.314(m)   0.058(m)

LAT:   35  9 20.50499      0.019(m)        35  9 20.52047      0.019(m)
E LON:  253 46  9.01016   0.018(m)       253 46  8.96142      0.018(m)
W LON:  106 13 50.98984   0.018(m)       106 13 51.03858      0.018(m)
EL HGT:         2062.635(m)    0.092(m)              2061.671(m)   0.092(m)

ORTHO HGT:         2082.120(m)   0.095(m) [NAVD88 (Computed using GEOID18)]

> 90%
Based on the W-Ratio from LAMBDA Validation Tests. Values >3

𝑁𝑅𝑀𝑆𝐸 =
𝑅𝑀𝑆𝐸

𝑂
≈ 1

Standard Deviations

𝛼, 𝛽, 𝛾 − Parameters Estimated from 

OPUS-RS Model

IDOP – Interpolative Dilution of Precision

RMSD – Root Mean Squared Deviation

3 “Main” “Published” Orbits

- Ultra Rapid – Real time/Near Real time

- Rapid – Available 17 hours after the end 

of the previous UTC day.

- Final – 13 days after the end of the 

“solution” week.

NGS OPUS (RS) – RAPID STATIC

https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy
mailto:bob@frontierprecision.com


NGS OPUS (RS) – RAPID STATIC



Requirements:
• 4+ hour GPS data file 
– Verify antenna type, height, and plumb, 

fixed height tripod recommended 
• Permanent mark of public interest 
– Durable, stable setting with good satellite 
visibility 
– Description & photos to aid future recovery 
•High-quality OPUS-S solution 
– ≥ 70% observations used 
– ≥ 70% ambiguities fixed 
– ≤ 3 cm RMS 
– ≤ 4 cm peak-to-peaks, lat. & lon. 
– ≤ 8 cm peak-to-peak, ellipsoid height 

OPUS-DB PUBLISHING YOUR OPUS SOLUTIONS



OPUS-DB PUBLISHING YOUR OPUS SOLUTIONS



TRIMBLE ACCESS SURVEY STYLE SETTINGS

DO NOT USE!!

Any of these will work but 

RTK & Infill seen to be the 

industry standard. I use 5 

second logging, however 

NGS only uses 30 second 

data for OPUS. 



TRIMBLE BUSINESS CENTER

OPUS INTERFACE



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

FILE: 101_BOB TR6579859366899

2005   NOTE:  The IGS precise and IGS rapid orbits were not available
2005   at processing time.  The IGS ultra-rapid orbit was/will be used to 
2005   process the data.
2005   
6029   After the single baseline analysis, fewer than 3 useable
6029   reference stations remain. Aborting.
6029

OPUS-RS aborting : 101_BOB TR6579859366899

I measured a HI of 4.50’ (1.372m) to 

the lever extension. The GNSS 

Processor corrected this HI to 

Bottom of Antenna Mount that is 

recognized by OPUS to 1.5663m.



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

NGS OPUS-RS SOLUTION REPORT
========================

All computed coordinate accuracies are listed as 1-sigma RMS values.
For additional information: https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

USER: Bob@frontierprecision.com DATE: April 17, 2020
RINEX FILE: 101_107p.20o                            TIME: 15:26:00 UTC

SOFTWARE: rsgps 1.38 RS93.prl 1.99.3            START: 2020/04/16 15:58:35
EPHEMERIS: igu21014.eph [ultra-rapid]              STOP: 2020/04/16 16:21:30
NAV FILE: brdc1070.20n                        OBS USED:  2187 /  2304   :  95%
ANT NAME: TRMR10-2        NONE             QUALITY IND.  21.17/ 29.01

ARP HEIGHT: 1.5663                        NORMALIZED RMS:        0.331

REF FRAME: NAD_83(2011)(EPOCH:2010.0000)              ITRF2014 (EPOCH:2020.29146)

X:     -1459662.274(m)   0.014(m)          -1459663.163(m)   0.014(m)
Y:     -5014055.983(m)   0.051(m)          -5014054.618(m)   0.051(m)
Z:      3653171.482(m)   0.038(m)           3653171.317(m)   0.038(m)

LAT:   35  9 19.75190      0.005(m)        35  9 19.76738      0.005(m)
E LON:  253 46  8.32264      0.012(m)       253 46  8.27386      0.012(m)
W LON:  106 13 51.67736      0.012(m)       106 13 51.72614      0.012(m)
EL HGT:         2062.607(m)   0.063(m)              2061.643(m)   0.063(m)

ORTHO HGT:         2082.092(m)   0.068(m) [NAVD88 (Computed using GEOID18)]

UTM COORDINATES    STATE PLANE COORDINATES
UTM (Zone 13)         SPC (3002 NM C)

Northing (Y) [meters]     3890979.774           460822.655
Easting (X)  [meters]      387877.227           501729.057
Convergence  [degrees]    -0.70889167           0.01092778
Point Scale                0.99975493           0.99990004
Combined Factor            0.99943136           0.99957642

US NATIONAL GRID DESIGNATOR: 13SCU8787790979(NAD 83)

BASE STATIONS USED
PID       DESIGNATION                        LATITUDE    LONGITUDE DISTANCE(m)
DF4369 NMSF SANTA FE CORS ARP              N354025.623 W1055730.930   62621.8
DK7586 P120 CLINESCORNNM2007 CORS ARP      N350026.823 W1053733.831   57581.7
DG5392 SC01 SC01_NMTU_NM2001 CORS ARP      N340404.613 W1065759.511  138264.9
DQ3887 LANM LOS ALAMOS COUNTY CORS ARP     N355258.264 W1061814.362   80999.1
DG7423 P036 ANGELFIRE_NM2004 CORS ARP      N362512.969 W1051737.109  163989.1
DH3846 P035 VAUGHNPTRL_NM2005 CORS ARP     N343604.997 W1051100.927  113823.4
DI2266 P107 GRANTS____NM2006 CORS ARP      N350755.832 W1075248.029  150333.9
DI0438 NMGR GRANTS NMDOT CORS ARP          N351259.649 W1075548.368  154946.3
DK7753 P123 TRESPIEDRANM2006 CORS ARP      N363806.598 W1055439.006  166760.3

NEAREST NGS PUBLISHED CONTROL POINT
FO1781      SF 81                          N350922.684 W1061248.413    1603.7

https://www.ngs.noaa.gov/OPUS/about.jsp#accuracy
mailto:Bob@frontierprecision.com




Trimble RTX –
PP White 
Paper



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

5.388’



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

5.388’

0.112’



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

5.388’

0.112’



TRIMBLE BUSINESS CENTER / OPUS INTERFACE

Yellow Warning Flag: Poor Quality Starting Point

(Due to  Autonomous “Here Key” Position

5.388’

0.112’

After “Merge Points” RECOMPUTE!



GSDM - Global Spatial 
Data Model 
by
Earl  Burkholder                



My Book –
I’m Back at It!!



THANK YOU 
FOR YOUR TIME

AND
ATTENTION!!

Bob Green
Bob@FrontierPrecision.com

303-728-4984


