VIRTUAL RINEX & LOCALIZATION

RON HANSON, PSM
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FRUSTRATED
WITH LONG GNSS
OBSERVATIONS?

Besides myself, who else is frustrated by long observation times to establish primary
control?



Virtual Rinex may be your solution.

Lets look at a sample scenario.



You have a client that is intending to develop a large tract of land in Southeast Orange
County.

You will be working as the primary Surveyor from the beginning of the project until
completion of construction.

The site is comprised mostly of cow pastures and is an ideal candidate for GNSS RTK
observations.

You research the project area for NGS control, Certified Corner Records, FPRN base
stations, platting, Right-of-Way map, etc.



During the course of your planning you determine that the closest FPRN station is 14km
away from the site.

With a 14 km baseline you determine that your static observation times should be 2 hours
per occupation and with a set of redundant measurements, total observation time would
be 4 hours per point.

In order to cut cost , you decide to use Virtual Rinex to establish the primary control and
VRS-RTK to perform the boundary survey.

You go on to recover the NGS control and the section corners.
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You send field crews out to obtain 2 sets (separated by at least two hours) of 15 minute, 5
second epoch observations on each recovered point.
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After the Field crews return all the data, you pick a location to act as your Virtual Reference
Station.



You log onto the FPRN webpage and request a Virtual Rinex file, that covers the entire field

time, for the station.

Virtual RINEX Request

Date:
Local start time:
Duration: *
Output files: *

Observation rate:

Latitude: *

Longitude: *

Height: 3

Virtual station site code:

Virtual station site name: *

Use data from satellite system: 2

Select position of site in map:
[ Google Map

*
Required field

Ca— —
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+ observation ¥ Navigation
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[Virtual Rinex

GPS and GLONASS v
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4 Features fl TPS | %GNS | T Level | Bl imaging.

Paintid

After receiving the VR file you proceed to import the field and refence data into your post

PointRole ¥
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Novigated RTK
Navigstad RTK
Navigsted RTK
Navgated KTK
Navigated RTK
Navigated RTK
(vigsted FTK

Nevigated RTK

Source
521 346m00
p01.346m30
50524800
21 346030
25 348000
105346030
45000
121346030
123346000
s 3469
733134600
204524530
6198326500

Start Time
1271272018 06:59:42
1211272018 072842
1211272018 075942

18 082042

12712720180
1271272018 095942
1271272018 102942
122018

1271272018 112942
1271272018 115942
1271272018 122942

121272018 1255942

processing software.

5] Feature Coding

EndTime

272018 071637
1271272018 074437
21212018 081437
121212018 084437
121272018 091437
1271212018 094437
211212018 101437
1271272018 104437
2122018 1111437
1271272018 114437
21272018 121437
1271212018 12:4437
1271272018 131653

Duration
001455
acaass
aciass
o014

aciass

001455

001455

21272008
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Pointld

PointRole
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigsted RTK
Navigated RTK
Navigated RTK
Navigsted RTK
Navigated RTK
Novigated RTK
Navigsted RTK
Navigated RTK
Navigated RTK
Navigsted RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigated RTK
Navigsted RTK
Navigated RTK
Navigated RTK
Navigsted RTK

source ¥
6m00

01 346m30
505 346000
21 346030
25 346000
05346530
21346000
12134603
346900
105 346630
500
2u5346r30
6196346400
105 346100
1 346130
121346000
123346030
105 34600

733134620

p21.346w30

PO1_346:00

505246130

121347200
5 347830

196347600

StartTime
2018 065942
18 072942
0759

082042

1212208 1
12112720181

12/12/2018 19:59:42

EndTime
1271272018 071437
g
1271212018 084437
20122018 0911437
1271272018 094437
211212018 101437
1201272018 104437
1271272018 111437
1271272018 114437
2018121437
2018 124437
2018 131437
1271212018 181437
1271212018 144437
1271212018 1501437
1211272018 150437
12122018 1651437
1271272018 16443
127122018 171437
212018 174437
1271272018 1811437
271272018 18:4437
12122018 181837
1271272018 194437
1271272018 20437

Duration
01855
01855
01455
01455
001455
01455
w035
001455
01455
01455
01855
01455
001455
001855

001855
01455
01455
001855
01455
w035
001455
01455

01455

121272018
0600

B

12
0801228

B
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121122018

After processing your GNSS data. You create a separate coordinate file containing the
published control for your project.

If the published datum for your control points (NGS, CCR’s, etc.) is out of date, do not

match, or not on the datum required by contract, you may choose to convert them to the
desired datum prior to creating the new coordinate file.
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# Create new transformation

System A (WGSB4) System B (Local)
Project Virtual Rinex Project VRS Base2
Point Id Q Point Id Q

Point Id Point Role Y/ Paint Id Point Role | Noi * |

e ey
© As445 (1241272018 17:1437) Averaged
_ VD03 (01/08/2019 12:31:29) User-entersd 1,46
© AK7331(12/12/2018 16:44:37) Averaged
o T021 (01/08/2019 12:30:58) User-entered 1,46
© DGE196 (12/12/2018 20:1437) Averaged
RO25 {01/08/2018 12:30:28) User-entered 1,47
© PO0T (12/12/2018 18:14:37) Averaged
RO21(01/08/2019 12:29:47) User-entered 1,47
POOS (12/12/2018 18:44:37) Averaged

POD1 (12/12/2018 17:44:37) Averaged

ROO3 (01/08/2019 12:28:11) User-entered 1,47
P21 (01/08/2019 12:2735) User-entered 1,47

G © G

RO0S (12/12/2018 14:14:37) Averaged
P05 (01/08/2019 :54) User-entersd 1,47

P07 (01/08/2019 12:17:10) User-entered 1,47

©

RO21(12/12/2018 19:14:37) Averaged
RO25 (12/12/2018 19:44:37) Averaged

DG6196 (01/08/2019 12:15:44) | User-entered 146

200 000O0O0OOC¢(

T021 (12/12/2018 14:44:37) Averaged
AKTIRNTORMA 1294500 | Hearantarad 147

System A PointId | System BPointid Y Use 1| Resicusl X[HUS) | Residual ¥ (RUS] | Residual Z tUS] |
) " 0 vom " Position & Height = _ 00385 000707 000378
o2t Position & Height = 000012 000738 000426
005 Position & Height = 000276 001132 000515
021 Position & Height = 000032 000344 000154
@ Rro2s
© Rro21

RO25 Pasition & Height = -0.00025 000270 000126
RO21 Position & Height = -0.00045 001313 -0.00507
@ Ro0S
@ po21
@ Ppoos

ROOS Position & Height = 000021 000184 000021
p021 Position & Height = 000282 000763 -0.00052
P005 Position & Height = -0.00280 001028 000608
P00t Position & Height = 000156 000350 000420
) DG61%6 DG6196 None -
© Akr3zt
@ Ar4ss

AKT331 Position & Height ~ 0.00106 -0.00860 000705

L )
o [0 0 ol 00 oie] o & .00 o

AJ2445 Position & Height ~ 0.00021 001622 0.00683

You begin to create a localization file (custom transformation) for the project site by
matching the field observed points to the published value points.

Review the residuals for each point and discard any points that have a negative affect on
the solution.



# Create new transformation

Settings Parameters

L Height Mode | Ellipsoidal
Hath Bt Model Bursa Wolf

Common Points 13

Ax 2574079 fis 638379 ftUS
Ay -9.55203 fiUS 6.67467 ftUS
Az -18.61517 fiUS 928867 ftUS
R 020330 0.09895 *
Ry 016773 " 005709
Rz 022892 " 0.06039
Scale 0999999539786 0.000000256169

Coordinate System
Create
Name Lake Nona

Residual Distribution Multiquadratic

Show Transformation Calculation Report
Lake Nona

Classical 30 Back | [ Fimish

Finish creating your localization file (custom transformation).



#® Coordinate System Manager

WW! % H; Transformation /) Geoid Model 1&{"7: gﬁ i" ]
— & Ellipsoid 1% CSCS Model 5 =
Delete Coordinate g Determine Create Create CSCS
System & Projection Transformation | Geoid Field File™  Field File
Mew Toals

| 47 Coordinate Systems | H; Transfomations € Eipsoids & Projections () Geoid Models [ o | |

= —— . | T "
| Name Last Maodified | Transformation | Transformation Type V| Height Mode ' Residual Distil ¥ i) |

| FL ENADS3 128 01/08/2019 08:14:32 None 4 Coordinate System
| !

FL E NADS3 GD128 01/08/2019 03:14:09 hone |J| Name Lake Nona X
| FLENADE2GD16 01/08/2019 10:00:23 None Last Modified 01/08/2019 12:50:05
| FL N NADS2 GD123 01/08/2019 08:14:09 None ||| wanstormation lakeNona = @
| FL N NADS3 GD16 01/08/2019 08:14:09 None Transformation Type | Classical 3D

FLW NADS3 GD128 | 01/08/2019 09:14:09 None Residual Distribution | Multiquadratic >
| FLWNADS3 GD16 01/08/2019 09:14:09 None | | B GRS 1980 -0
| Lake Nona 01/08/2019 12:50:05  Lake Nona Classical 30 Ellipsoidal Multiquadrat | Projection FLENADES ~ @
i UTM 16 NADS3 GD128 | 01/08/2019 09:14:09 None Projection Type Transverse Mercator

| UTM 16 NADE3 GD16 | 01/08/2019 09:14:09 None Geoid Model FPRNGD16B  ~
| UTM 17 NADS3 GD128 | 01/08/2019 08:14:00 Mone CSCS Model MNone %3
|

-

UTM 17 NADS3 GD16 01/08/2019 09:14:09 None

Cancel | | Apply

E .7 ussuveyFeet + ['DMs ~ @DMS ~

Apply your Localization file to your project.

Make sure to upload the file to your GNSS rovers and apply the transformation to any field
file being used for the project.

By applying the localization file to the your field files will cause the coordinates to be
transformed, in real time, to the datum being used on the project.

No matter if it is NAD83 (CORS 96) or NAD83 (2011).



Don’t own post-processing software?

So, you don’t own a post-processing software?

Why not use the FPRN Computation Service.
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Site overview | RINEX Job Service

SpiderWeb

Home

© RINEX downioad guide

& FDOT Surveying & Mapping
FPRN
FPRN FAQ
FPRN Live Support
FPRHN Station Information
FPRN Technical Support
Site ovenview
RINEX Job Service
Viriual RINEX Service
Computation Service
Configuration
Resulfs
Statistics

| Computations

Computation Service

| Configuration | Resuite

Statistics

About

Static Mode: Upload up o 3 ebservation files for the position 1o be calculated in static computation mode. Please make
sure that you only upload static observations. The files can be from different days but have to be for the same position. If

Uploading files with several positions in one fie, the coordinate result will be calculated incorrectly.

Make sure your observation file contains a valid antenna type which complies with the IGS naming conventions (See here

for reference).

Please, choose 3 reference sites to be used for calculation. In case "Use virtual reference” or "Choose sites

automatically” option is selected, sites will be chosen automatically.

Choose sites automatically: /]

Use virtual reference: %]

Select site(s) from list: Show

Select site{s) in map:

Hote: turn off pop-up blockers

Show map

Computation mode [Static

Ghoose Coordinate System

Coordinate System [FLE NADE3

¥

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation file 1:  [sktop\Lal

15\VRS\Field\p21_346m00. 130

Browse:

Upload observation file 2:  fsktop\Labins\VRS\Field\p21_346w30.180

Browse.

Upload observation file 3: |

Browse.

Choose computation precision

Computation precision:  [10mm+3ppm

Or enter computation precision values manually

Enter mm here:
Enter ppm here:

Login to the FPRN webpage and select Computation Service

Logout

Let the program choose sites automatically and Use a Virtual Reference

18



Site overview | RINEX Job Service

SpiderWeb

Home

© RINEX downioad guide

& FDOT Surveying & Mapping
FPRN
FPRN FAQ
FPRN Live Support
FPRHN Station Information
FPRN Technical Support
Site ovenview
RINEX Job Service
Viriual RINEX Service
Computation Service
Configuration
Resulfs
Statistics

| Computations

Computation Service

| Configuration | Resuite

Statistics

About

Static Mode: Upload up o 3 ebservation files for the position 1o be calculated in static computation mode. Please make
sure that you only upload static observations. The files can be from different days but have to be for the same position. If

Uploading files with several positions in one fie, the coordinate result will be calculated incorrectly.

Make sure your observation file contains a valid antenna type which complies with the IGS naming conventions (See here

for reference).

Please, choose 3 reference sites to be used for calculation. In case "Use virtual reference” or "Choose sites

automatically” option is selected, sites will be chosen automatically.

Choose sites automatically: /]

Use virtual reference: %]

Select site(s) from list: Show

ist

Select site(s) in map: Show map

Hote: turn off pop-up blockers

Computation mode [Static

Ghoose Coordinate System

Coordinate System [FLE NADE3

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation file 1:  [sktop\Lal

15\VRS\Field\p21_346m00. 130

Browse:

Upload observation file 2:  fsktop\Labins\VRS\Field\p21_346w30.180

Browse.

Upload observation file 3: |

Browse.

Choose computation precision

Computation precision:  [10mm+3ppm

Or enter computation precision values manually

Enter mm here:
Enter ppm here:

Select the Computation Mode

Logout
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Site overview | RINEX Job Service

SpiderWeb

Home

© RINEX downioad guide

& FDOT Surveying & Mapping
FPRN
FPRN FAQ
FPRN Live Support
FPRHN Station Information
FPRN Technical Support
Site ovenview
RINEX Job Service
Viriual RINEX Service
Computation Service
Configuration
Resulfs
Statistics

| Computations

Computation Service

| Configuration | Resuite

Statistics

About

Static Mode: Upload up o 3 ebservation files for the position 1o be calculated in static computation mode. Please make
sure that you only upload static observations. The files can be from different days but have to be for the same position. If

Uploading files with several positions in one fie, the coordinate result will be calculated incorrectly.

Make sure your observation file contains a valid antenna type which complies with the IGS naming conventions (See here

for reference).

Please, choose 3 reference sites to be used for calculation. In case "Use virtual reference” or "Choose sites

automatically” option is selected, sites will be chosen automatically.

Choose sites automatically: /]

Use virtual reference: %]

Select site(s) from list: Show

Show map

Select site{s) in map:

Hote: turn off pop-up blockers

ist

Computation mode [Static

Ghoose Coordinate System

Coordinate System

[FLE NADE3

¥

<

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation file 1:  [sktop\Lal

15\VRS\Field\p21_346m00. 130

Browse:

Upload observation file 2:  fsktop\Labins\VRS\Field\p21_346w30.180

Browse.

Upload observation file 3: |

Browse.

Choose computation precision

Computation precision:  [10mm+3ppm

Or enter computation precision values manually

Enter mm here:
Enter ppm here:

Select the Coordinate System

Logout
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Site overview | RINEX Job Service

SpiderWeb

Home

© RINEX downioad guide

& FDOT Surveying & Mapping
FPRN
FPRN FAQ
FPRN Live Support
FPRHN Station Information
FPRN Technical Support
Site ovenview
RINEX Job Service
Viriual RINEX Service
Computation Service
Configuration
Resulfs
Statistics

| Computations

Computation Service

| Configuration | Resuite

Statistics | About

Static Mode: Upload up o 3 ebservation files for the position 1o be calculated in static computation mode. Please make
sure that you only upload static observations. The files can be from different days but have to be for the same position. If

Uploading files with several positions in one fie, the coordinate result will be calculated incorrectly.

Make sure your observation file contains a valid antenna type which complies with the IGS naming conventions (See here

for reference).

Please, choose 3 reference sites to be used for calculation. In case "Use virtual reference” or "Choose sites
automatically” option is selected, sites will be chosen automatically.

Choose sites automatically: /]

Use virtual reference: %]

Select site(s) from list: Show

ist

Select site(s) in map: Show map

Hote: turn off pop-up blockers

Computation mode [Static

Ghoose Coordinate System

Coordinate System [FLE NADE3

¥

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation file 1:  [sktop\Lal

15\VRS\Field\p21_346m00. 130

Browse:

Upload observation file 2:  fsktop\Labins\VRS\Field\p21_346w30.180

Browse.

Upload observation file 3: |

Browse.

Choose computation precision

Computation precision:  [10mm+3ppm

Or enter computation precision values manually

Enter mm here:

Enter ppm here:

Upload up to 3 Rinex 2.11 files per point

h
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Site overview | RINEX Job Service

SpiderWeb

Home

© RINEX downioad guide

& FDOT Surveying & Mapping
FPRN
FPRN FAQ
FPRN Live Support
FPRHN Station Information
FPRN Technical Support
Site ovenview
RINEX Job Service
Viriual RINEX Service
Computation Service
Configuration
Resulfs
Statistics

| Computations | Configuration | Resuite | Statistics | About

Computation Service

Static Mode: Upload up o 3 ebservation files for the position 1o be calculated in static computation mode. Please make
sure that you only upload static observations. The files can be from different days but have to be for the same position. If
Uploading files with several positions in one fie, the coordinate result will be calculated incorrectly.

Make sure your observation file contains a valid antenna type which complies with the IGS naming conventions (See here
for reference).

Please, choose 3 reference sites 1o be used for calculation. In case "Use virtual reference” o "Choose sites
automatically” option is selected, sites will be chosen automatically.

Choose sites automatically: /]

Use virtual reference: ~

Select site(s) from list: Show list

Select site(s) in map: Show map

Hote: turn off pop-up blockers

Computation mode [Static

Ghoose Coordinate System

Coordinate System [FLE NADE3 v

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation fle : ~ [SKiop\Labins\VRS\Field\p21_346m00 180 _Browse |

Upload observationfile 2:  fsktop\Labins\VRS Field\p21_346w30 180 Browse.. |

Upload observation file 3: | Browse_. |

Choose computation precision

Computation precision: [ 10mm+3ppm h

Or enter computation precision values manually

Enter mm here:
Enter ppm here:

Logout

Select the computation precision or enter manually.

| suggest selecting 10mm +3ppm



eI
RINEX Job Service
Virlual RINEX Service
Computation Service
Configuration

Results

Statistics

Reset form

Please, choose 3 reference sites fo be used for calculation. In case "Use virtual reference” or "Choose sites

automatically” opfion is selected, sites will be chosen automatically.

Choose sites automatically: [
Use virtual reference: 0
Selectsite(s) from lis: | Showlist |
Select site(s) in map: [ Showmap |

Note: turn off pop-up blockers

c mode [Static ]

Choose Coordinate System

Coordinate System [FLE NADE3 v

Please note that the maximum allowed distance from the reference sites to the rover (in meters) is 70000

Upload observation file 1:  [sktop\Labins\VRS\Field\p21_346m00.180 _ Browse._. |

d observation file 2 feklop\LabinsWRS\Field\p21_346wa0 180 Browse... |

Upload observation file 3: | Browse... |

Choose computation precision-
Computation precision: 10mm+3ppm

Or enter computation precision values manually
Enter mm here: [ |

Enter ppm here: | ‘

The automatically computed results are cnly to be used for reference purposes. Your data provider and

AG provide no guarantee regarding the is oth its

shall not be iabie for any loss, damage o injury (including but not limited to consequential loss, damage or
caused, which may arise directly or indirectly from the use or application of this automatic computation result.
the automatic computation result before use.

Finally, click on the submit button.
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SpiderWeb

Home
Resuits
“ RINEX download guide

< FDOT Surveying & Mapping
+ FPRN

“ FPRNFAQ

+ FPRN Live Support

4 FPRN Station Information Show transactions: All

4 FPRN Technical Support Start date: win3zo1s | [EE
+ Site overview B
& RINEX Job Service End date: 1001y | [EE

¥ Vinual RINEX Senice
“ Computation Service

“ Configuration Show

? Results

User name: [Ren Hansen (ron.hanson)

~

4 Stafistics Select all Deselect all

Date/Time Sites Job Name: Status  User

011102019 15:04 Virtual RINEX once only v ronnanson
01102019 15:04 Ceordinate Computations & ronhanson
0110/2019 14:59 Virtual RINEX once only v ron hanson
01102019 14:58 Coordinale Computations A ronhanson

B Click on the symbol for RINEX file download
Mot all data available, drag mouse over the symbol for an error description
Request in progress, server is busy
Transastion successfully processed

T delete the selected Transaction(s) press:| Delete

The program will generate a report containing the averaged WGS84 Cartesian, WGS84
Geodetic, and, in this case, the NAD83 (2011) Florida State Plane Coordinates (East Zone)
coordinates.

The program will also create a Rinex file of the Virtual Rinex Station used to compute the
Least Square adjusted coordinates supplied in the report.

You can use the Rinex file to import into a post processing software.
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Results of Crew

Total number of s computed = 1
Total number of

= used for fipal computation (after baseline rejection)

WGS 84 Cartesian Coordin

= 854801.515 m Standard error = 0.042 mm
-5550100.685 m Standard error =
3014144.058 m Standard error = 0.07% mm

X
¥
z

Max. residua
Max. residual

Max. residual of GBS baseline in Z component

WGS 24 Geodetic Coordinates

23' 7.30058 N Standard error
Longitude 39.69482 W  Standard error

Ellipsoidal Height Standard error
ude component

Tesi tude component
residual of GPS baseline in ellipsoidal height component

Coordinates ( FL E HADS3 )

443837.477 n
176051.744 m
gnt 756 m
Height

Precision

GDOP 2.3 - 3, HDOP 1.1 Bl 5




Most of the modern Data Collectors will allow for the creation of a Localization file (custom

transformation).

Just use the published coordinates as one of the files and the coordinates from the FPRN as
the field observations and follow the steps previously outlined.
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Questions ?
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75535

1:}'

Virtual Reference Site

805841
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