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How to Process RTK Data

How to Process RTK Data

TopSURYV software allows a user to collect and save Real Time
Kinematic (RTK) data to a job on Topcon Controllers with Windows
CE and/or Controllers with Windows Mobile OS. TopSURYV jobs
have ‘tsj’extention. ActiveSync® software running on a computer is
needed to transfer jobs between the controllers and the computer.
ActiveSync® is a free software from Microsoft® that establishes a
connection between a computer (with operating system Windows XP)
and an external device. If the user's computer operates under
Windows Vista, ActiveSync is not needed. A connection between the
computer and an external device with Windows CE/Windows Mobile
will be automatically established after connecting your device to your
computer via USB or COM ports.

Working with RTK data in Topcon Tools can be divided into two
stages:

* creating a job in Topcon Tools and exporting this job to a
Controller

* importing the job with field data from a controller to a computer,
viewing and editing data, exporting to any desired file format.

To import/export, view and edit RTK data in Topcon Tools, only

Enabled modules:

RTK module has to be activated:

Module Status
@ RTK Enabled

Creating TopSURYV Job in Topcon
Tools
There are two ways to create a TopSURYV job:

e directly in Controller

* using Topcon Tools
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If a user uses Topcon Tools for creating a TopSURYV job, he can
prepare a job to collect field data in TopSURV. This tsj job will
contain:

* set of control points,
* code library,

* set of layers,

and the following separate files for this job:
» a georeferenced background image for work area,
» the desired geoid file for work area.

It is good to use Topcon Tools for selecting the coordinate system,
preparing the geoid of minimal size, georeferencing the background
image and importing the necessary set of points. Generally, for
preparing a TopSURYV job, Topcon Tools is used only once when
creating the initial job for a local region.

How to Create a Geoid for Local Area

To save the internal memory of the Topcon Controller, we
recommend creating the geoid file for the local region. For this
procedure the user has to know the coordinates of boundary points of
the work area and to have the original geoid file which is used for this
area. As an example, let us create the geoid for the following area,

L) e o e
41N 835W 41N 825W

L o o o
40N 825W 40N 825W

using g2003u07.bin as the base geoid model.
To create the geoid file for local work area, do the following:

1. Run Topcon Link (this is a free Topcon software),
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2. Click File -> Convert Files

How to Process RTK Data

H Topcon Link .
GIEN Edit wiew Add Process window Helf
Cpen File... CHl+0

Shift-+F3
Shift+F4

Import from Device. ..
E 0 Device...

3. Click the Add files button in the Convert Files window, select the
file format ‘USA 99 and 2003 Geoid’, navigate to the location of
"22003u07.bin" file, select this file and click the Open button:

Source file path

| source file type

Destination file name F

Look in:

:
\.ﬂ Add files A

=

| 5 Geoidza03

P —

Destination format

(03
92003u01 bin
42003002 bin

I~ Ovenwiite existing
———||= gz003u03 bin

02003004 bin 5] g2003u0%. bin

9200305, bin

BE

File name:

|92003u07.bin

Fomat name: ||

-~ US54 99 and 2003 Geoid - Genid File [9° bin]

v FiecagnigeAiE Toma amqmatically
(I

Cancel

In the Destination file name field, enter the name of created geoid

file (for example: MY_GEOID.gff):

Source file path

| source file type (| Destination file name
DilGenids|Ge0id20031g2003U07. .. LISA 99 and 2003 Geoid - Geold Pl | MY_GEOID gff] p
~— _—

5. Specify positions for the points limiting the use of this geoid

model: Minimum Latitude [40r0000.00000N
M awimum Latitude [#1°0000.00000N
Minimum Longitude [ez3000.00000w
Maximum Longitude [B3"3000.00000WF

Press the button ~ ¥cawet |
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7. If the file was created successfully, the File Status field will
display:

| Source file path Saurce file type Destination file name /l File status
|D:\Gsmds\GsdeUUS\gZDDSuD?.bin USA 99 and 2003 Geoid - Geoid File  MY_GSEQID, of f File is successfully corverted
8. Click OK.

This geoid file is ready for use in TopSURYV. Copy the file into the
Controller with TopSURV.

How to Import Control Points to the Job

It is useful to have in the TopSURYV job true coordinates of the base
station in the given coordinate system, and also coordinates of the
control points in a local coordinate system to perform localization
directly in TopSURY job.

Topcon Tools allows importing a text coordinate file that does not
contain information about the coordinate system. These files contain
ONLY the values of coordinates. To import the point coordinates in
the corresponding coordinate system, the user has to:

* know this coordinate system or projection,
* set this coordinate system / projection as current (in the Job
Configuration window ) before importing.

To import control points to the job, do the following:

1. Run Topcon Tools

2. Create a new Topcon Tools job: Click Job->New Job and type in
a job name:

2 Create a new job E]g\
‘» Job name [for_RTK_TapSURY
Job location C\Documents and Setiings'User_NamehTop .

Created by [
Date created 15.01.2009 17:32:53

Configurations: |Design || [ETe————
0K Cancel ‘

4 Topcon Tools Processing RTK Data Application Guide



How to Process RTK Data

3. For example, let us create the coordinate file for the base RTK
station in SPC-83 grid system, zone Ohio (North) using the text
editor Microsoft Notepad, and then import this file to the Topcon
Tools job:

I Base_Coordinates.txt - Notepad
File Edit Format View Help
Base2,159017,389,1832308, 223,796. 529,

name Northing Easting Elevation
(US Feet) (US Feet) (US Feet)

4. Click Job->Job Configuration->Coordinate System, select Ohio
(North) projection in the Projection field,

© Job configuration

Display setun | o
Coordinate Systems
Unlts ¥ Proizcton [F2: i o) > -
Save &
=[5 Process Datum =g usa Custom
)

Linewark SPCES
adjustment I Girid->Ground Ohi
-y UTMNorth

TS Computations
Quality Cantral Geoid More... Geoids List

select Grid coordinate system in the Coordinate Type field,
Geoid [weop

Coordinats type Grid

click Job->Job Configuration->Units and select US Feet in the field:

© Job configuration

Display

Coordinate Systems

Click OK in the Job Configuration window to save this configuration
of the Topcon Tools job. The Status Bar will display the selected

prOj CCtiOH and linear unit: USFest | DM5 | Grid | SPC&3-Ohio (Morth) I

5. To import this file, click Job->Import, select the file format
‘Name,N,E,Z,Code’, navigate to the location of the desired text
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file (‘Base_Coordinates.txt’) and click Open on the Open dialog

box:
1~ Import E|E\
Lock in (5 Examples | «|mled

[Z] Base_Coordinates.bxt

File name: |Base_Courdinates bt

Format name: [/ Name N E Z Cor - Conrdinates [*.c2v)

~ Advanced options

Ltl;u L

Metric unit | [Defaul (USFest)]

Coardinale type: [ [Defaul (Grid)

Proiection [Default (SPCB3-Ohio North)l] | Custom.
Datum [

Open Cancel |

The Points tab displays the coordinates in the desired projection and

* W0 Puints]

Icon | Name | Grid Northing (... | Grid Easting (U... | _Elevation (USFt) | Code | contral [
. . . o Base2 159017.369 1832308.223 796,529 Both
linear units :

Ready USFest | DMS | Grid | SPCB3-Chio (North)

Before importing a text coordinate file with local coordinate points,
set the Ground coordinate system in the Status Bar

and perform the steps which described on

page 1-5.

6 Topcon Tools Processing RTK Data Application Guide



How to Process RTK Data

After importing the local points, the Map View and the Tab View will
display these points:

if Map View |;| ‘E‘ El

Morthing, Ta109_LOC p"111_LOC
LSFest oA A
5113 10C
T T T T
@ 4500 5000 5500 6000 6500 Easting, LISFeet
x o oo
s Points 1
Tcon | Mame | Ground Morthing (USFt) | Ground Easting (USFE) | Elevation (USF) | Cods | Contral
S BaseZ Bath
2N 111 _1oC 5470.086 5474.592 701,412 Both
S 109_L0C 5468.521 4999,994. 702,357 Bath
2N 113_10C 4797.208 5029.723 700213 Both
< | >
Ready USFesat D5 Ground Localization

How to See Imported Points on Google Earth

To see and check where imported points (in Grid coordinate system)
is located, click View->Google Earth:

How to Create Background Map for Work Area

If the user has a digital image in one of the following formats: JPEG
(*.jpg), Bitmap (*.bmp) or TIFF (*.tif), the user has to georeference
the image to use it as background. To calculate relationship between
the image and real coordinate system, the user needs to know
minimum three of picture points in the desired coordinate system.
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Let us create the georeferenced image for the JPG file which covers

the work area:

To georeference the image using Topcon Tools, do the following:

1. The image georeferencing parameters (the coordinate system, the
coordinate type, and metric unit) are defined by the same
parameters selected in the Status bar. Set the coordinate system
and linear unit which will be used in the TopSURYV job:

USFest DMs Grid SPCB3-Chio (Morth) I

2. Click View->Background images and click the Add Image button
in the Background images dialog box.

Ayailable images: =S _area.jng

M»md Selsct Frocsss Repot

w Status Bar

v Tabular View Curl+T
v Map Visw Chrl+M
Occupation View Cirl+U
CAD View Crl+k
Codes

Layers Ctrl+]

File name: PSG_areaipg

FUECUN @R JFEG (s - Mar Files [~jpg)
Open

3. If the image is not georeferenced, Topcon Tools automatically
opens the Set Georeference dialog box. This dialog box allows
the user to mark the photo points on the image:

* Click Add point in the Toolbar of this window. The cursor
changes into EB (add point cursor).

* Using the ‘add point’ cursor, identify and left-click the desired
point on the image using a photographic sketch of ground point.
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How to Process RTK Data

Type in the point name in the Label field, the point coordinates
in the current coordinate system and click OK to mark this point:

ulate T Allow to rotate image|

5 peletealponts | & A& & & M| G

£ add paint) 4 07t

Pixels |
- -
579
pa
-~ Image point
iLaheI [tM3
e ilmage)(cuuldmate 108.38507
4 Imsgs ¥ covidinste [57172495
- Spalial paint
Job point =
Morthing (USf)  [48568.032

Pixels

ol

Praig oy [Fmessiss]

[Metic unit: USFest  Coordinate type: Gid |G
: ; i oK ! Cancel | Apply |
Cancel

]

 Using this technique, mark other photo points.

e Click “ccuse  button to georeference the image. After

transforming, the Set Georeference dialog box will display the
image in the current coordinate system:

i Addponk Focsealponts | & & A A | fucdaie I Alow o icsts mage

st1000 —| %
W I~

OI0S00  SOLIOO0 EOLISO0 6012000 OIS0 EOI300 Emsting, USFest
Mutac:un: USFoet  Coondraln ype fisd  Coodnaln sysine SPCH3-(ho Plath)
Careel | Frush |
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* To save the transformed image, click the Finish button in the Set
Georeference dialog box. Navigate to the location in which to
save the file and type in the file name in the corresponding field
of the Save dialog box. Click Save to complete:

Savein |55 Evampls | «|&ey
File name: [PS&Tl

Format name: [ JGW fles (*jow) |
~ Advanced options

Metric uri [ [Default (USFeet)] |
Angular unit |[Defaut pMS]] ~|
Coordinate type: [ [Defaul (Grid) |
Fisiesian [Default (SPCE3-Ohio Moth)] +|  Custom
Diatum [ =

Topcon Tools creates and saves two file types in the selected folder:

* The transformed image in the same format which was selected for
the image that was not georeferenced

¢ ESRI World File Format

Address || 0\Examples

Foiders X %]psal jowi
A Epsal.ipg

These both files are ready to be used in TopSURYV. Copy the files into
the Controller with TopSURY installed.

How to Create a User’s Layer

Add
Paint. ..
Line

To create a new layer in the current job, click Add->Layers

Area
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How to Process RTK Data

1. On the General tab of the Layer dialog box, enter the following
general parameters for the layer:

= Add Layer : Layer New Layer g\g|

General | Plotting styles | area |

Mame Laper-1

[N
Mote

Breakline Type  [Auto -

W isible

| ak | Cancel | Apply ‘

* Name — the name of the layer.
* Note — enter desired comments.
* Breakline Type- select Auto.
2. On the Plotting Styles tab, select the following parameters for the

= Add Layer : Layer New Layer g\g|
General  Plotting styles | area |

Calor
Line Style
layer:

Line “width

Point Symbal

‘ ak | Cancel | Apply ‘

Line Style — select the type of line to display line information in
the layer.

Line Width — select a width for lines in the layer.
* Color —select a color for all data (point and line) in the layer.
* Point Symbol — select a symbol to represent all points in the
layer.

3. On the Area tab, check the Fill Area field to fill the areas in this
layer:

= Add Layer : Layer New Layer g\g|

General | Plottingstyles  Area |
M Fill frea

ak Cancel Apply

P/N 7010-0928 1



Topcon Tools allows you to create and save unlimited number of the
different layers in the current job.

To view all job’s layers, click View->Layers:

| Mame | visible | Line Style | Line width | color | Paint Syrabol | Breakine Typs
i Ves 1pt ¥ Auto

=181 Ves _ dpt — . Auto

=it Ves E— 6ot — & Auto

This tab also allows one to edit the layer’s parameters.

How to Create User’s Codes

Add

Paint...

To create a new code in the current job, click Add->Code |

Area

Layer...

1. On the General tab, edit the code’s name and select the desired
type (Point, Line, Area, Auto) and the layer

Properties : Code New Code. @g|

General | Plotting styles | Pont | area |

Code Code 1
Name El
Tupe Line -

Layer L2 =

2. On the Plotting styles tab, select the line color, line style and line
width. The line’s plotting style can be edited for any code with or
without a layer:

Properties : Code New Code @El

General  Plotting styles | pant | area |

Line Color BvLavER I ~

Line Style BYLAYER —  ~

Lire Wwidth BYLAYER Gpt —
3pt

4pt —

oK 5pt —

Ept ——

Tpt I
8pt —
9pt —
10pt I
BYLAYER  Gpt  eoe—

4
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How to Process RTK Data

3. On the Point tab, select the point color, point symbol. The points
plotting style can be edited for any code with or without a layer

General | Plotting styles

Properties : Code New Code

Proint Color BvLavER I ~
Paint Symbal BYLAYER < -
[ ~

*

*

A

oK v

x

+

Point | area |

]S

BYLAYER <

v

4. On the Area tab, select the area color. Check the Fill Area field, to

fill the areas of this code.

General | Plotting styles | Paint

£iea Color
I Fill area

area |

vLaveR I -

Topcon Tools allows you to create and save unlimited number of the
different codes in the current job.

To view all job’s layers, click View->Codes.This tab also allows one
to edit the code’s parameters and to add desired attributes for the

corresponding code.

P/N 7010-0928

L[ code  [Mame |Type | Layer [ Line Colar *[1.] Attribute Mame | Default alue
+ Codel Area L1 evLaver [
< Codez Export to Devire,.. ELAVER

Export...

Hew Code

K Attribute Intager

Cut Cirlx Reeal Mumber

Copy ctrieC Text

Delete Del Menu

Date/Time
Properties. .
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How to Export a Topcon Tools Job to TopSURV
Job

To export the current Topcon Tools job to a Topsurv job, click Job->
Export, select the file format ‘“TopSURV 7 Job’ and type in the name
of the TopSURY job.

Savein [ Exaples | «|m|ey

File name: [from Topoon Todks

Formst name: [ TapSUIRY 7 Job - TapSURY Jab [*15] K|

+ Advanced options

Save Cancel ‘

Click OK to start creating the TopSURYV job.

How to Export a TopSURV Job to Controller

We have created the TopSURYV job from the Topcon Tools job,
which contains the control points in the different coordinate systems
and the set of layers and codes. Also we created the local geoid and
the georeferenced image for the work area. All these files were saved
in the same folder on the computer.

If you have Windows XP operation system, make sure that Microsoft
ActiveSync is installed on the computer and a successful computer-to-
device connection is established. In this case the system tray displays

a green ActiveSync circle .

To export the created files into the Controller, close the Topcon Tools
job and open Windows Explorer. Click the Mobile Device folder.
The right-hand panel of the window displays the contents of the
Topcon

Address || \storage Card
v X () frchive
= 3 My Computer a| Dackup

Controller: = [ Mobils Device L itash

(C)Topcan Receiver Uity

|Dtsv_setup
[EWMDRM
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How to Process RTK Data

To export the tsj job, open the folder \TPS\TopSURW \Jobs on the
Controller and copy this job to the selected folder:

) \storage CardiTPS\TapsURYAJobs
X [a8] From topeon tools.tsj

[ Mobile Device A
® [ Application Data

[ My Documen ts

® () Wetwork

() profiles

® ) Program Files

() Recyeled

= ) Storage Card

To export the created geoid file, open the folder \TPS\ TopSURW\
Geoids on the Controller and copy this file to the selected folder:

Address |[5) \Storage Card|TPS\TopSURY|Geaids
Folders X []mv_cEOID. off

= [ Mobie Device ~
# () Application Data
# | My Documents
# () Metwork

To export the created georeferenced image, open the folder \
\TPS\TopSURYV on the Controller and copy these file to the selected
folder.

Importing, Viewing and Editing
TopSURYV Job in Topcon Tools

This chapter describes how the user can use the Topcon Tools
software for importing, viewing, editing a TopSURYV job, and
creating reports for this TopSURYV job.

How to Import a TopSURV Job to Computer

After collecting field data and performing localization using control
points, the closed TopSURYV job is ready for import to Topcon Tools
for viewing and editing.

P/N 7010-0928 15



Run Topcon Tools and create a new job. Click Job-> Import from
Device, select mobile device and navigate to the location of "from
topcon tools.tsj" file (Storage Card/TPS/TopSURV/Jobs).

%A Import from Device

Look in B -

[ From topcon tool| 4. My Computer
%) Topcon Feceivers

>

Topcon Memory Cards
[ Mobile Device
19 Storage Card
& TPs
19 TopSURY
& [

4# Topcon Digital Levels L)

File name: from topean taols.ts)

Fomat name: [ TopSURY 7 Jab - TopSURY Job [“tsi

Click Open in this dialog box to start import the TopSURYV job to the
current Topcon Tools job.

The created Topcon Tools job and the imported TopSURYV job have
different configurations. In process of import of the TopSURY job,
Topcon Tools offeres to set the desired configuration in the Override
Job Configuration dialog box. In this case we recommend setting the
configuration used in the TopSURYV job:

& Override Job Configuration

The imported TopSURY or Topcon T ools job configuration is different from the curent Topcon Tools job
configuration as shawn below, Check the box nest ta the configuration tem(z) vou want ko use

Option Usze in current Job Usze inimparted Job
Prajection ™ [More v [from topcon took-2.tsj Lacalization
Linear Uit r [Meters i JUSFeet
Geaid ~ [ I3 [Mv_GEDID

109:109_LOC Use:Horizontal and
Localization | Vertical

<l

111:111_LOC Use:Horizontal and

If the geoid used in TopSURY is not presented in the current Topcon
Tools job, the following message will appear:

Topcon Tools

1 MY_GEOID : Geoid model is not in the list. Elevation calculations will work incarrectly if you do not load this geoid
LY
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How to Process RTK Data

To continue import of the TopSURYV job to the Topcon Tools job,
click OK.

How to Add a Geoid File to Topcon Tools Job

For correct calculation of points elevations, add the geoid to the
current job:

1. Click Job->Job Configuration->Coordinate System and click the
Geoid List button

|~ for_RTK_TopSURY - Topcon Too
BN Ecit Wiew Add Select Frocess

Hew Job... i
Open Job... © Job configuration
setup | Conversion |
Save Job As...
Close 1ob Prcection [ ore =l cuem

Import... Datum [wasss =l Custom,
Import from Device. .
Import from Internet
Export...

Expork to Device...

r

Geoid | l( Genids List.
S~—~

Coordinate type [Ground

Page Setup...

2. Click the Add button on the Geoid List dialog box, select the file
format ‘Topcon Geoid’, navigate to the location of the local
geoid (‘MY_GEOID.jff*) and click Open on the Open dialog box:

1| Name | Path | Minimum Langit.,. | Masimum Long

)

[ LocalDiskca | «|E|ex

File name: MY_GEQID.off

qFEmatname: [ Topeon Geoid [“gif” i) |
— -
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3. The Geoid List dialog box displays the area covered by the geoid:
‘:f:: jids List @

L..| Hame | Path | Minimum Longit... | Maximum Long
B mv_ceom CHyMy_GEOID.gff  82°30'00,00000W  76°53'00,000

£ Properties : Regional model geoid MY_G... [2 ][]

General |

Name [W7_GEQID
Diatum [HADE3_NO_TRANS
Path [EY_GEDID. aff ‘

Minimum Latitude  |33°55'00.00000M
Minimum Longitude | 82*30°00. 00000
Maximum Latiude |41*00'00.00000M

Mawimum Longitude | 76530000000 Close ‘
‘ ak | Cancel | |

To add this local geoid to the current Topcon Tools job, click the
Close button on the Geoid List dialog box and select this geoid from
the Geoid list on the Job Configuration window:

fieid [M_GEDID ~|

’MEI_

After setting the desired geod, Topcon Tools automatically
recalculate the orthometric heights of the imported job.

Note, that orthometric heights will be displayed if either Ground,

Grid, or Datum Elevation is selected in the Status Bar. In this case,
the orthometric heights are displayed in the ‘Elevation’ column of the
Points tab.

Viewing Collected Data

After importing the TopSURYV job to the Topcon Tools job, all
collected data can be displayed in the Tab View, Map View, Cad View
and Google Earth View:

The Points tab displays the coordinates of the points measured
from the base station in the selected coordinate system, standard

18 Topcon Tools Processing RTK Data Application Guide
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deviations for each component of RTK observations, codes and
layers in use:

+° Paints }

Icon [ Mame | GridWorthing... | Grid Easting (U... | Elevati.., | stdDevn(Usft) | stdDeve (Usft) | std Devu(Usft) | std Dev Hz (Usft)

L] 100 159135.675 1832325253 792.171 0.00% 0.006 0.010 0.011
@ 101 159215137 1832470.546 792.457 0.014 0.008 0.018 0.016
L] 102 159105281 1832361.732 790,344 0.00% 0.016 0.011 0.018
@ 103 159028,391 1832273795 789.908 0.008 0.004 0.008 0.007
@ 104 155956,033 1632220,924 791,343 0.008 0.008 0.01z 0.011
@ 105 159047 604 1832203630 793.490 0.013 0.008 0.013 0.015
@ 108 797.905 0.014 0.016 0.021 0.021
- IS ane ten Arin AR B A res

The GPS Occupations tab displays information about collected
occupations (used antenna type, antenna height, duration, method
of measurements, recording interval):

&% GPS Occupations ]

1. | PointMame | Original... | AntennaType | AntemnaH... | AntHeig... | Start Tme | StopTime | Duration | Method | Interval
& Basez Basez TR With C... 7000 Sant 05.05.20,..  05.05.200... Base

@, 100 100 TPSGR-3 6004 Verticsl  05.05.20.. 05.05.200... Tapo 1000
@ 101 TPSGR3 6004 Yertical 05,0520, 05.05.200... Tapo 1000
@, 2 102 TPSGR-3 6004 Verticsl  05.05.20.. 05.05.200... Tapo 1000
@ w3 103 TPSGR3 6004 Yertical 05,0520, 05.05.200... Tapo 1000
@, 104 104 TPSGR-3 6004 Verticsl  05.05.20.. 05.05.200... Tapo 1000
@ s 108 TPSGR3 6004 Yertical 05,0520, 05.05.200... Tapo 1000
[2] 1na 1nA TRERR-3 ANNd Varkical NS NS 2n NS NS 200 TAnm 1nnn

The GPS Observations tab displays the name of point “from” and
point “to”, horizontal/vertical precision of the vector, components
of computed vector, and information about solution type.

% GPs obs

1| Paint F... | Point To | Duration | Horizontal Pre. .. | Vertical Pre... | dn (Usft) | dE (usft) | dHe (Usft) | Method | Solution Type

o Basez 100 b:00:24 011 D.0l0 018486 17.030 2,394 RTKTopa Fbed,Phass DFf
@ Base2 101 0:00:20 0.016 0018 197,748 162323 2680 RTKTopo Fixed,Phase DIff
@ Bassz 102 0:00:20 0.019 001l 67.892 53509 0,567 RTKTopn Fixed,Phass Diff
@ Base2 103 0:00:20 0.007 0008 11002 39428 0,132 RTKTopo Fixed,Phase DIff
@ Bass2 104 0:00:25 n.011 001z 61356 -67.299 1566 RTK Topo  Fixed,Phase Diff
@ Base2 105 0:00:20 .015 0013 30415 104593 3714 RTKTopo Fixed,Phase DIff
o Recar 0 - e A3 137 AT 92478 R 190 DTV Tane  Fived Dhacs NFF

The Map View is a graphical view of latitude/longitude or
northing/easting of points, observations and background map

Morthing,
et

50 —|
15950

59000 —|

1832250 183500 [
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The CAD View is a graphical view of linework, roads, and
surfaces with the associated points:

B8 CAD View

11_Loc

k|

The Google Earth is a client application to work with a 3D map
of the Earth created using live satellite imagery (a connection

with the Internet is needed):
MAP View CAD View

113 LOC

How to Estimate Precision of Data

To estimate the precision of each GPS observation of the job, it is
useful to automatically mark those vectors, which have the precision
worse than the values set in this job by the user. The user can set

Topcon Tools Processing RTK Data Application Guide
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How to Process RTK Data

threshold values in the GPS Obs Precisions tab (Job Configuration ->
Quality Control) and activate this test in the Automatic Tests tab:

ob configuration "7 ‘

a) Display Loop Closure Precisions | Point Precisions | DL Obs Precisians |
Coordinate Systems PS5 Obs Precisions Automatic Tests |
Units
5
il RTK Horizoitsl Precisio [1SH) i
Process
Linewark FiTK Verlical Precisian (USH) 015
adjustment
TS Computations

GPS+ PastProcess
Quality Contral

b) % Job configuration

Display Laop Clasure Precisians Paint. Precisions | DL Obs Precisions |
Coordinate Systems @S Obs Predisions Automatic Tests

Units

Save

Process = o o
Linework, I RTK Frecis

Adjustment,
TS Computations
5] GPs+ PostProcess

After that Topcon Tools will automatically highlight in red the ‘bad’
GPS observation(s):

in the GPS Observations tab in Map View
22 GPs obs 1
1..| Point From Point To | Horizontal Precision Vertical Precision {LISFE) 1 10
@ Base? 100 0.243
10z
159100 —
aseZ
153000 —

I
1832300

Viewing and Editing Localization

If localization was performed in TopSURYV, the user can see (in the
current Topcon Tools job) the localization parameters and pair points

P/N 7010-0928 21



which were used in localization. To open the Localization dialog box,

click Process->Localization:

7% Localization

WS Paint_| Local Paint | Use

|_W Residual (Usft) | ERe Rotation

& 109 109 LOC  Horizontal and ...
& 111 111_LOC  Horizontal and
& 113 113_LOC  Harizontal and W

Adjustment F&

Compute Coordinates

Locdliatian... L
Loop Closures... Chrl+l

Process Properties...  Al+CrHP

<
‘ Add Point ,

0,002
-0.017
0.014

Remawve Point J

[o532z08195
[1ooofezeezs
[’00534880
[40°0E71 09368
Diigin Lon [ezssteaazet
OignElL H (USR] [783ses
Origin Marthing (USH) [S468521
DiiginEasting (USH) [4583384
Diigin H [USF] [f2ssr

s I KeepScae1.000

Scale
Deflection North
Deflection E ast

Diigin Lat

Compute Dalameters| [

The Localization window allows one to add the pair points for

calculating the localization parameters:

* before adding a new pair, be sure that the Points tab contains the
desired point(s) with coordinates in the both coordinate systems
(Ground/Localization and Grid/Datum). If needed, to create such

a point, you can use the option Add -> Point (

= )

Point. ..

and type in the desired coordinates in the corresponding

= Add Point : Point User1

Qualtty contral |

Photo Hotes

. General Coordinates
coordinate system: | &
Ground Morthing () [[E=0E
Ground Easting [m) [t626433
Elevation m) [ziz708

¢ Click Add Point in the Localization window.

* Select the desired point from the WGS Point list:

22

i Localization

WGS Foint

& 109

a1t

& 113

101 -
~

101_L0C

102

1n3
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How to Process RTK Data

% Localization

& 109 109_LoC

. . . . & 111 11 Loc

* Select the desired point from the Local Point list:| =
& 101 e =
100 -~

* Click to calculate localization parameters using new

pair points.

Editing Antenna Height

Topcon Tools allows one to edit the Antenna Height and/or Antenna
Height Method and/or Antenna Type columns as needed. For multiple

points:

* in the GPS Occupations tab press Shift (and/or Ctrl) and

highlight the desired

points:

* click a point:

* type in a new height:

P/N 7010-0928

Q? GPS Occupations

L. | p...| orignal ... | antennaT... | Antenna Hei... |
@, 101 101 TPSGR-3 5.004
@i oz 102 TPSGR-Z 04
@, 103 103 TPSGR-3
@ 104 TPSGR-3
@, 105 105 TPSGR-3 5.004
@ e 108 TPSGR3
s 107 107 TPSGR-3
&2 GPS Occupations
L. | P... | Orignal ... | AntennaT... | Antenna Hei... |
@ 101 TPSGR-3 6004
@ 10z 102 TPSGR-3
EAU:] 103 TPSGR-3 6,004
@, 104 104 TRSGR-3 6004
@ s 105 TPSGR-3 !
@, 106 106 TPSGR-3
@ 107 107 TPscR-3 [
&2 GPS Occupations }
L. | P...| Original ... | Antenna T... | Antenna Hei... |
@ 10 101 TPSGR-3 6004
@ 102 102 TPSGR-3
@ 103 103 TPSGR-3 6,004
@, 104 104 TRSGR-3 6004
@ 108 105 TPSGR-3
@, 106 106 TPSGR-3
@ 107 107 TPSGR-3
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22 GPs Occupations

L. P... | Origingl ... | Antenna ... | Antenna Hei...
o 101 TPSGR-3 6,004
@i "oz 10z Trsar-a  INEEEEY
° press Enter: @, 103 103 trscr-3 [
@ 104 TPSGR-3 6,004
@, 105 105 TRSGR-3 6,004
@ 106 106 trscr-z (R
@, 107 107 trscr-3 [

After this updating, you need to recalculate the coordinates of the
network.

How to Recalculate the Coordinates

To recalculate the coordinates of the given RTK network with any
modification, click the Process -> Compute coordinates.

Note that if the base station antenna does not have information about

antenna type, antenna height and antenna height method, the phase
center coordinates of this antenna will be used to compute the
coordinates of all points in this network.

O? GPS Occupations

‘ L. | Paink MName ‘ original Mame | Antenna Type | Ankenna Height (LUSFE) | Ant Height Method ‘
‘Q Base2 Base? vertical

Topcon Tools

1] There is no antenna information For some of the RTK Bases
. Phase center coordinates will be used to compute raver positions

Reporting Data

To create a report in Microsoft Excel for all GPS observations of the
given job, take the following steps:

Quality Cantral Ctrl+5

Paints Chrl+d

. . Localization Crl+3

* Click Report-> Report Configuration — wsownaos iz
Adjustment Chrl+l
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How to Process RTK Data

 Select the GPS observations report in the Report list and
Microsoft Excel in the Report format field:

5| Reps iguration

Reports

[(E] Quality Control

New report Delete

Available report templates:

Topcon Logo ltem ~
Lacalization Paints Report

Map View ltem

Identical Foints Fieport

DL Obs Repatt

Cut Sheet Repart —]
Misnamed Autotapo overs Rep
Fiepeated Observations Figport
Praiect Report

Report format
C HTML

~
Microsoft Excel >

* Click OK to save that report configuration.

* To create the corresponding report, click Report-> GPS
Observations. The following report displays

A [ B [ ¢ [ © ] E | F [ 6

TOPCON

Project Summary

Project name: from topcon tools ttp
Surveyar.

Comment.

Linear unit: USFeet

GPS Observations
Name dN (USft) dE (USft) dHt (USft) Horizontal Precision (USft) Vertical Precision (USft)

Basez-100 118.575 16.368 2.394 0.011 0.01
Basez-101 198.643 161.21 2,678 0.018 0.01%
Basez-102 88.184 53.014 0.567 0.018 0.011
Basez-103 10.809 -34.487 0.132 0.007 0.008
Basez-104 -61.84 -86.952 1.5686 0.011 0.012
Basez-105 23.829  -104.757 3713 0.015 0.013
Basez-106 136115 -224.232 8127 0.021 0.021
Basez-107 213.083 -266.163 5.381 0.022 0.017
Basez-103 210.047  -262.983 8.39 0.018 0.015
Basez-109 360.835 -288.395 4.037 0.024 0.019
Basez-110 417103 -188.324 3.271 0.014 0.011
Basez-111 666.824 138.54 2.984 0.018 0.011
Basez-112 36926 -127.379 3.843 0.012 0.011
Basez-113  -232.026 27.271 1.742 0.011 0.011
Basez-114 -37.481 122118 2,942 0.017 0.021

Tl malma [l el ol ] =l == =] =] =] == == =
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Export to Coordinate File

To export the coordinates of the measured RTK points to a text file
format, do the following:

* Select the desired linear unit (US Feet) and coordinate system

(Ground/Localization) in the Status Bar | e ovs cord | iecsizstin

* Click Job-> Export, select the file format ‘Name,N,E,Z,Code’,
type in the name of the created file and click OK:

ﬁ Export E]g\

Savein (5 Examples | «|&ey
File: name [RTE_POINTS]
Format nsme: [ Name.N E Z Code - Caordinates [*.csv) |

- Advanced options

Metic uri [ [Default (USFeet)]

Coordinate type:

Coordinate system:

Save

| [Defaul (Ground or Localization)]

None

[KIEY

Cancel |

The created file will have the following type:

File Edt Options Help
166,5118.280,5171.041,700.819,
161,5128.082,5336.271,761.140,NAIL
162,5675.055,5191.009,699.005,0AK
163,5642.959,5078.684,698.552 ,NAIL
164,5000.020,5000.016,699.978,NAIL
165,5090.421,5023.473,762.112,NAIL
106,5237 847 ,4961.485,706 483 ,NAIL

467 £294 AKE WOAE 9Kk 702 799 HU
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