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Introduction

As modern surveying equipment and methods have evolved, LSS has also developed much more
functionality in order to make the most of the techniques available. This is especially true when it comes to
data acquisition, field coding and transfer from survey instruments. McCarthy Taylor Systems Ltd has strived
to ensure that LSS surveyors are able to make the most of the options available.

This manual has been prepared to help with the configuration of both the survey instrument hardware and
LSS software.
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Chapter 1

1.7 Install LSS and Testdata

Note: The LSS v10 install procedure provides most of the necessary installation files for the Topcon, but
some Installs may be required on the PC in order to connect LSS to Topcon Magnet Field.

It is best to complete all installation steps in one go especially if administrator rights are required.

LSS will automatically initialise the registry when any of the Trimble options are invoked for the first time.

Select ‘Install LSS & e S e

Install the LSS pro

Test Data’
{ﬂ

\ ’\.s

i  Our Website

WMcCarthy Tayor © 19852018

Full LSS Install inc
Dongle Drivers

Install Client Dongle
® Drivers
-

® ®

‘Install Enhanced Test Data’, @

L
4 install Server Dongl
" Drivers
\ .
=

which includes examples of Point Cloud data and the
files we use in our specialist training courses
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1.2 Survey Instrument and Machine Control Support Files

Return to the Install Home Page;

» \
| 2 Install LSS & 3D Vision & Point |4 ;
\ ) Test Data Cloud Data \5 - ,
Select 7

'Survey & Machine Control’, ,'

4

ent and ma N
- e Our Website | \
- " pS,_
T

and access the files/documents for your

instrument type- a7

' L K New for. 2018
For Topcon instruments and loggers select e i A

‘Topcon survey and machine control’ =
v :::chel:: :::L:':d Convert Trimble CAl
- Lo to Topcon GC3

machine control

focus
on coding

The various Topcon Documents can be
accessed.

‘The Code Library’
‘Browse the Topcon

Support files folder’

gAé\lTD/E\m ‘ (on the installation flash drive):

~ P>
~N

R <<

Note: All the LSS media files shown here are also available for downloading from the LSS website
‘www.dtmsoftware.com /Support-Home/Download/Survey-Equipment-Machine-Control-Support-Files'
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1.2.1 Example Feature Library

7 Code = o %
o o
- v > LSSV100101 (D) > support files > Topcon > Code v O »p
i e St LSSV10 Magnet XML The example code library was
Topcon ) LS5v10_Magnet XML 13/02/2012 1326 XML Document XML Document
e created from the LSS
Coding_examples
" i ) Testdata Prototype survey.
[t can be found on the LSS media (and also on the website) at;
“\Support_Files\Topcon\Code\LSSv10_Magnet. XML"
1.2.2 Example Survey Coding Sheets
e © 7, These are available in the
« v 4 > LSSV100101 (D) > support files » Topcon > Coding_examples v @  Search Coding_examples » LSS medla fo|der
Starnet A Name ’ Y€ 3jtems .
v B Topoon © 155 and Topcon coding sheetpdf 7
3DMC_machine_cantrol & planpdr 5
Code 2 TOPCON WORKSHOPSDR 19,
Coding_examples
Magnet

Jitems

‘Support_Files\Topcon\Coding_examples' as 'LSS and Topcon coding sheet.pdf' and 'plan.pdf'
They are included later on in this manual.

v | Coding_examples

- o x
EN o s o
- v 4 1 > LSSVI00101 (D) > support files > Topcon » Coding_examples +|@] [ Sesrch Coding examples £
~ . -

Starnet Name Size 3 items
v B Topoon © 155 and Topcon coding sheetpdf

3DMC_machine_cantrol £ planpdt

Code

32 TOPCON WORKSHOPSOR
Coding_examples

Magnet

Zitems

1.2.3 Machine Control

For those requiring guidance, information can be found in the
'Support_Files\Topcon\Coding_examples\3DMC_machine_control folder.
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1.3 LSS Rough (How to) Guides

J
{ " Install LSS &
3 Test Data
L

Movie Tutorials

In the main window there are some other
useful items that can be installed.

-

Survey & Machine
Control

The 'How to Guides' are pdfs documents.

DTM and Point Cloud software from McCarthy Taylor ©1985-2018

Rough Guides

The PDF file 'LSS_String_and_Reserved_codes.pdf' contains very useful information on the principles of
Survey and Feature Coding in LSS as well as a complete list of diagrams and descriptions of all the LSS
Reserved codes. It is located on the LSS media folder 'Support_Files\LSS_Survey_Codes'
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1.4 Configuring Topcon Magnet

1.4.1 Copying the Feature Code Library

It is recommended that a feature library is copied to the instrument using the option ‘Export / Survey

Instrument / Codelist’.

The format to use for Topcon Magnet is XML and there is available a pre-prepared code list that has been
exported from the standard LSS Prototype Survey File - PROTOTYPE.LSS ;

@ L55v10000 -

C - OTMizurvey | PROTITVPE [~ LSS Version 10 retatype suvey
ADBro i Conbel Tewoom Ouipit Bepod Piol Displey Query 3-DView LegeDala

8 DauwBAELS [PPLLPLLHA AL [BBETINICE|S “2 284 val

®
>
&*

17
e
. i ® o )

nol g

| X
]

FrFBEOXLY:

FEFZLALL| P XESNERRE

EEFS T IR

PG| AH A

P

The command Query List will list the features in the Prototype Legend;

Query List - Point features : Query List - Link features

PP RE

1

EI3I@SME PRI R

ErEEE

Code Description Usage Removed Plot Height Terrain —

i Code Description Usage
PDP Down Pipe 1 Yes Yes
PEP  Electricity Pole 1 Ves Yes B Building Line 1
PFL Floor Level 1 Yes Ves BB Bottom of Bank 1
PFP Fence Post sq 1 Yes Yes BF Base of Face 1
PGAS  Gas Valve 1 Yes Yes BHP Base of Heap 1
PGP Gate Post 1 Yes 1.300 VYes BO Bld Open-sided 1
Roh  Dras ! Ye Yes BST  Base of Stock 1
i 1 Yes Yes BT British Telecom 1
PIC Inspection Cover 1 Yes Yes c - 1
PIL Invert Level 1 Yes No ¥
PINT  PINT 1 Yes Yes v o, (Clitfacelehr !
< > CFR Cliff face right 1

CH Drainage Channel 1
Note: the above usage counts may include Edit / Removed obs. <
See Help for further details.
Back 0K Cancel Help Back OK

Plot  Height  Smooth Terrain *

Yes 3.000 Yes

Yes Yes

Yes Yes

Yes VYes

Yes Yes

Yes Yes

Yes Yes

Yes Yes Yes

Yes Yes

Yes Yes

Ves Yes v

>

Cancel Help

The command Export Survey Instrument — Code List has been used and the resultant file,
LSSvI0_Magnet XML, found on the LSS media under Support_Files\Topcon\Code\LSSv10_Magnet. XML
initially should be copied onto the Topcon - Magnet Logger's |EFiles folder;

When starting a new job on the logger, it can be configured to include this code list.
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On the Topcon Magnet Field Main menu, Set ‘Configure’

[l avear pari ®% § 4l
[l Av can park % §[X] I
= | -
B e w2 e d B %X®0w &
| Job Configure Exchange Chat Edit Calculate Shrey Coord ove Global packap Snits foetrument
‘ ‘Global’ i _ .
BN AR R % SR g CA T
Map Connect Setup Survey Stake Apps Classes Display Alarms Codes Rset::r:s Enterprise
Emlm E‘zl
[Man ] 10
Import to new job
Select the "Job’ tab and in here set the ‘Global code library e g o) et =
to 'Always import’; T =
T —
Enmuﬂm @“XiE
-\ & 1 .
B X ® 9 w &
Survey | CoordSys  Global  Backup units Instrument [hen select ’Conﬁgure — Codes’
1 Gis = ©
Y+ 0 5 5 &
Classes Display Alarms Codes Rset:ok:s Enterprise
. il e X
In the ‘Settings’ tab o
‘Browse’ to the IEFiles folder and the Dotk e e o o)
Data Entry [Codes I=]

LSSv10_Magnet. XML code file.

Once set this becomes the default code library used every
time a Job is created.

Set 'Code with Description’ on.

Code File

| Code with Description

¥ Alow Custom Control Codes

The 'Allow Custom Control Codes’ option allows non-Magnet control codes to be entered in the 'Ctrl Code’

input box.

Otherwise the control code may not be stored when the entry is completed.

Back to top
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LSS custom Control codes (Not interpreted graphically by Topcon Magnet Map function);
A’ - start string,
*J or 'JP’ - join to previous point,
".T' - end string and
".P" or 'CLOSE' - closed loop.

The 'Prompts’ Tab will allow the ‘Prompt for Code in:" ‘Optical Survey’, ‘GPS Survey’, ‘Stakeout” and '‘COGO’
operations.
The 'Persistence tab” will allow Multi-Codes, Attributes, Custom Control Codes to be set.

Back to top Page 10 of 46
Instrument Manual - Interface to Topcon Magnet Field

Version LSSv10.01.10 Copyright © McCarthy Taylor Systems Ltd, 2019 Dec 2019



Chapter 2

2.1 Instrument Data Capture
2.1.1 Creating a New Job

Having started up Magnet, select the Job Icon and then I cmounp wem rears wAX
Configure Exchange Chat Edit Calculate
Eﬁ LB R%
Connect Setup Survey St;ke Apps
[4] GrounD wiTH FEATS % [

New Job' from the next menu to invoke the New Job

e A~ 22

New Job  OpenJob Delete Job JoblInfo Save JobAs

E] New Job IZI i:i

‘C:\Users\DM\Documents\MAGNET Field PC\Jobs
Name | ToPCON WORKSHOP

DIM i i
Created By | Enter an appropriate name and details ...

Comments LSS WORKSHOP EXERCISE

Current Date  18/03/2013 17:02

‘ Browse ‘ ‘ Next >> ‘
] s X
Select the configuration for the job or create a new configuration.
1 > >I
Press ‘Next : -GPS+ Configuration
Name My RTK [+] Izl
. . . , -Optical Configuration
Select the appropriate survey configuration, e.g.: ‘My Nore Mty Gonventional = ’I|
Conventional’
Press ‘Next>>'
Back to top Page 11 of 46
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@ Coordinate System

Projection <none> Z]
Review the Coordinate System settings.
Datum <none>
Geoid Model <none> Z] III
For total station based jobs, these can be left as shown, or
various options are available for GPS jobs.
<< Back Next >>
Press ‘Next> >’ ] unis X
A e Cooraor] ther
Distance unit [Meters E]
Check that you have the appropriate units set for the job Distance precision 0.123 [+]
Area unit Square Meters E
Volume unit |Cubic Meters E]
<< Back Next >>
@ Display @
Press'Next>>' Coord Type Ground [~]
Coord Order Easting,Northing, Elevation IE|
Azimuth Origin North (=]
Disp Dir As Azimuth =]
Ensure that in the Display, the Coord Order is as shown. Disp CL Pos As 12434.000 =]
<< Back Next >>
@] Alarms
Press ‘Next >> | Main) [Controller| Gps +
The last dialog shows the naotification alarms which can be &) Audible Alarm
left as they are. [ Enterprise Alarm
. , C [+] RTCM 3.x Coordinate Systems
Finally, press ‘Green Tick @

To return to the main Magnet screen within the newly
created job.

Press "Connect” to access the General tab and select the instrument details that the logger is connected to.

The icon next to the "home” icon (top right) confirms the logger has created the connection to the
instrument.

Press the "home" key to continue.
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2.1.2 Station Set-Up on Topcon - Magnet for Total Station

@ TOPCON WORKSHOP % ¥
Once in the newly created job, we will need to choose the ‘ y @ b ‘ w J
Setup Icon
Configure Exchange Chat Edit Calculate

b’i AN

Map

e %

Connect Setup Survey Stake Apps

] Topcon worksHop

Wy L

w5 @
Followed by Backsight;

Other options are Resection and Remote BM

Backsight @
o Enter the Occ Point (Set on station) — icons on the side allow
@ ot - (=] the user to search both the list or map to choose the points.
JL I 1.600
|§ Ji scale  1.000000000 \ZI Icon allows choosing a known station. From List
 Backsight Station Offset
o Ll The 'Backsight can be toggled to ‘Azimuth’.
" Resection
[ Fixed Height Remote BM

The Icons on the top right allow EDM settings to be changed or

measurements;
] roce vIX]
Meas Method Isideshot-Direct [+]
Angle Sequence [BsFs A Fs BS
Num Sets [1 Tolerances
> H; 5
Measure Reverse Dist Z se¢
[C] Auto Aim Dist. 0006 o
~] Auto Accept Meas VA 5 =28
Next >>

—

the icon accesses the Mode of

]| Mode
Measurement Type S ~ |
Backsight P.C. [
Foresight P.C. \ [~ .. |
Target Type \Prism wd
EDM Mode [Coarse (=]

[C] Point Guide

If the check box ‘Measure distance to BS' is not ticked then the Backsight station in LSS will be created 500m
away unless a control obs to the backsight is taken immediately after the setup.

If this is not the first set-up for an arbitrary coordinate system then use ‘BS Point’ for the backsight as there
should now be other known stations.

Back to top

Page 13 of 46

Instrument Manual - Interface to Topcon Magnet Field

Version LSSv10.01.10

Copyright © McCarthy Taylor Systems Ltd, 2019

Dec 2019



If the station coordinates are not known, when the ‘Meas’ tab is accessed, Magnet will prompt for the

coordinates. P VX
Add the coordinate values and -ST' for the code so that B oo incod
LSS will know this is a station value. ®ront [A  [Joouwolpont

o Code |[[-sT [+]

Local(m)

Note

Press East [1000.000 \

North 1000.000
Elevation 100.000

) , , e ] Backsight
or Click the "Meas BS" button or ‘the ‘Set’ button. [seue [ o [ v |
This will prompt for the RO and the backsight to be S
observed for the orientation through the following by " e
d ia | Og ues; Azimuth 0°00'00"

Set Circle to 0°00'00"
If the coordinates of the set on station have been

manually entered, then set the Backsight orientation to be ¥ Meas Distance

Azimuth Tors Ve {7

s @ Store Point {XJ
Q Store the measured backsight point? -
® point [B
(o cxe [H [
Local(m) T
East | 1000.000
L e ,
North [1019.461

Elevation 99.150

Press

Click Close to end the set-up recording.

5

Setup

48= —
. We can click on the '‘Map’ tab to view the stations following
T the set up.
A
o-sT

0.000

Back to top Page 14 of 46

Instrument Manual - Interface to Topcon Magnet Field

Version LSSv10.01.10 Copyright © McCarthy Taylor Systems Ltd, 2019 Dec 2019



2.1.3 Feature Coding for LSS on Topcon - Magnet

Select Survey / Topo to enter the detailing section.

[i]| Topcon worksHor e % & [X 4] Topcon worksHor e % i [f]
=3 » :_—';‘;‘o ' = !
Qe vE d eI se R

Configure Exchange Chat Edit Calculate EErope -SectionfEInd Station Slape DIm_ 8 Surface M:j:Ieng
L& « AT &
Connect Setup Survey Stake Apps

@ Sideshot-Direct

'- The Sideshot-Direct window will be invoked;
>
® Point B [] Traverse Point For a Control observation - set the

o Coe | ST =] . .
- Point to be the station name, and the
L
Measure FS Direct Code to '-ST’, to make this a control observation when
this is processed in LSS.

] sideshot-Direct

Mezsurement| Dara | ap [offsers Press “# totake a shot

§=
@ Point B [] Traverse Point

=
o Press = to record a shot.

HA 359°59'55", VA 92°30'05", SD 19.475

s 3]

If the Point already exists in the survey, for example, when a second observation is taken as a backsight, the

Point Check window gives the following options:

@ Point Check XI
"B" already exists! 'Overwrite?
Offsets(m) ——————————— () Overwrite? 'Rename?’
dE 0.000 () Rename?
o Qs [100 ‘Store As Check Point’
dH 0.000 @ Store as check point?
Press
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For detail (Topo) surveying we would normally set the first observation to be 1and choose a feature code

e.g. 'K followed by the string number.

8] sideshot-Direct
Measurement| Data | Map |Offsets|
§a
@ Point 1 ("] Traverse Point

B oo |x Sl oEp

HA 337°59'11", VA 102°52'20", SD 7.919

Wi

Press

Press

“§ to take a shot

to record a shot.

=

To create multiple coding click on the

icon to the left of the Code field.

followed by ‘Multiple Codes’,

Multiple Codes

Add

'‘Add" and select the Code and String.

@ Code Attributes

Code -50 [~

1'z:,Horizontal offset 0.50

1'z:,VerticaI offset 0
®b, Offset feature ‘F1|
| Props || Repeat || Default |

] point Attributes (2) v|X
Milt-Gode| Loyer | Photo)| Note |
Codes Strings | Attributes |
-SO Horizontal offset=0.50, Vertical offse...
K 1

Back to top

v |X| For example here adding the SO code will

Prompt us for;

The Horizontal offset
The Vertical offset
The Offset feature

Press

In the Point Attributes window, Other Tabs are ‘Layer’,
Photo” and ‘Note'.

Press
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]| sideshot-Direct

Measiirement | Data | Map |Offsets|
8=
® Point 2 [ Traverse Point To return to the sideshot window to observe the shot.

= Code K, -SO |
~HR

Measure FS Direct
HA 337°59'11", VA 102°52'20", SD 7.919

Note: Multi codes apply for one shot only. Once it has been taken the Code reverts to its main value.

For Trees the Code PD sets up automatically the Point Attributes as below;

]| point Attributes (16)
-La er -Photo -“Eg
Sodasabute — The values for the diameter of the
Code PD (]
Spread and
12:,Spread 5 PS for
“b.PS PS

Trunk Dimension can be added (in Decimetres)

Press

%2, Trunk dim(decm) 6

Props Repeat I\ Default |

For Photos select the ‘Photo Note' Tab 4] point Attributes (16)
|Code Artributes" Layer ]-[ Note I

To 'Add’ the photo to the observation.

Press

Note: At present the Export format used on the Topcon loggers does not recognise the Photos attributed to
the observations.

It should be possible to transfer any photos using Active Sync and appended to the survey observations
within LSS.

To add a field note or annotation click on the icon Code to the left of the Code field,

followed by;

i
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The ‘Note’ Tab which allows the field note or
annotation to be added;

Press m

Note: a Note will disappear once the shot has been
measured.

This is an example where a Note is required on 2 lines
for the height and species so we use ', @’ for each new
text line.

Press

Back to top
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@ Point Attributes (3) VX
|Code Attrlbutes” Layer || Photo |-
@ Point Attributes (16) B]

|Code Attributes" Layer || Photo l-

Note

H 8m @Oak|
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2.2 Setting a New Job for GPS Surveying

W New Job z"'x‘
= C:\Users\DM\Documen ts\MAGNET Field PC\Jobs Aﬁer Se|eCtIﬂg INeW Job/ Oﬂ the Magnet,
Mame [ MaGHET GPs suRvEY

Type in the Job Name,

Created by m
I ‘Created by’
And any comments.
Currant Date 13/11/2018 11:40

Press ‘Next >>".

Job Configuration X

-GPS+ Ce

My GPS+ configuration

In the next ‘Settings’ window, =
Use the drop down list to choose the |
My GPS + Configuration’ setting; e

Ecit ‘ ‘ Select fram Library |

§ My Conventional

Ecit

Select from Library |

You can create new configurations in the Library

<< Back ‘ MNext >> ‘

pRr— X
HName [My GPS+ configuration
Pressing ‘Edit” above will take us through
Type 3 =

a number of pages to view and if
necessary, amend the GPS Settings,
although most we can leave as default

Next >>

sobCofirtn [l X]

GPS+ Cor

My GPS+ configuration
-

Edit Select from Library

Optical Configuration

ﬁ My Conventional

Press ‘Next> >’

‘ Edit ‘ Select from Library ‘

You can create new configurations in the Library

‘ << Back ‘ Next >> ‘
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Coordinate System
The Coordinate System Window allows Profcn
the Site Transformation to be specified.

For example, we might set to the
OSGB36 and OSTN15 / OSGM15 Paun
projections for working in true Ordnance
Survey National Grid.

Geoid Model

Click on the icon to access the
files.

Press ‘Next>>'
Note: For Site specific grid coordinate systems

[~
Distance [ Angle. CWT&INM&W

e [ X

["] use Grid/Ground

[ETRsE9

05GM15

X

Distance unit [Meters E3|
Distance precision 0.123 [=]
Area unit Souare Meters 84|
Volume unit Cubic Maters =]
<< Back Next ==
[a] oepss
Coord Type
At the 'Display” Window; ——
Geod. Az. Origin
Check the order of the Coordinates. .
Display Slope As
Station Prefix
CL Position
Press ‘Next> >’
i) wars [ X]
Main  Controller
[ Aaie e
[+ Enterprise Chat Alarm
RTCM 3.x Coerdinate Systems
Avoidance Alarm
== Back
Back to top

At the "Units’ window, accept or change
the defaults,

To view the other units click on the Tabs -
'‘Angle’, ‘Coordinate’, ‘Other’

Press ‘Next> >’

X

[Grid

[Easting, Northing, Height

[rortn

[Azimuth

[Percentage (%)

[<nane> =]

[12434.000

utluguu!

‘ <« Back ‘ Next >

The ‘Finish’ button can be selected

at any of the stages above, which accepts
the standard settings without altering any
of the following ones.
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Chapter 3

3.1 Exporting EDM and GPS Data

[a] maGNET worksHoP % & (X

On the Magnet logger home window, the Exchange

command is used to access the Import and Export = ‘
functions. )
Job Configure Exchange Chat Edit Calculate
o\ =\ %
o L Ny \ \ =
I
Map Connect Setup Survey Stake Apps

@ MAGNET WORKSHOP =% &

To Export our survey data we choose the ‘To File" option in ﬁ e H T ) l+—

the next window.
Enterprise

Upload From Job  From File

To Job To File To 3DMC

5 =
pat %‘

Enterprise
From 3DMC Dowiiload

On the Magnet logger Select Exchange / To File / Raw Data / Sokkia SDR33.

The drop - down list shows the formats that can be used in the export for the survey raw data;

[a]] ToFie R

Data [Raw Data =] Format [Sokkia SDR33 (*.sdr) v
Topcon GTS-7+ (*.gts7) l
SurvCE (*.RW5)

Select file units TDS (*.RAW)

MOSS Survey (*.txt)

Field Book (*.fbk)

TVF (*.tvf)

TVF with Code Style (*.tvf)

Custom Code Style KOF (*.kof)

Berlin GNSS-Messprotokoll (*.txt)

Export GPS raw data

APA-SIMA (*.02K)

Berlin GNSS-Mittelwerte (*.txt
Topcon Custom TS(*.txt)
Topcon Custom GPS(*.txt)

GSI8 (*.gsi)

Code Style Next >>

Choose Sokkia SDR33.

This format allows both EDM and GPS data to be exported and includes the attributable data as well as the
LSS Reserved codes and field notes.

The following configuration of the Export option needs to be set once and from then on it is possible to skip
to the Export paragraph.
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3.1.1 Configure the Export SDR33 Format

The first time this option is used on the logger we will need to click the ‘Code Style’ Tab to configure the

export and give Code Style a name, e.g. 'LSS’;

Code Style

Style: m Delete ‘ Save
Available \ Order T
General Prefix Code
Attrib. Name Separator
{ Attrib. Name
Bd Attrib. Value Separator
Attrib. Value
@ String Separator N
String
Control Code Separator
Separators Control Codes T *
Populate the right-hand list in the Code Style as per the dialogs below by - 4
highlighting the Available item and clicking the Up and Down arrows to
adjust the Order of the data to be exported.
Use the Right and Left arrows to transfer to the left/right hand side. -y -

The screenshot below is a composite to show the full list of items required in the Order.

E] Code Style E

Style: |Lss v Delete Save

Available | Order 3
General Prefix Code

Attrib. Name Separator String

Attrib. Name s Code Separator

String Separator ad Control Code Separator

Attrib. Value Separator

@ Attrib. Value

Control Codes

Note Separator
Note ‘ |

Separators Control Codes
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We will need to click on the ‘Separators’ and ‘Control Codes’ Tabs to access these two settings:

@ Code Style
Style: [Lss ] Delete Save
General Prefix Code
String Separator String
Attrib. Name Separator * Code Separator
Attrib. Name Control Code Separator
Control Codes
« Attrib. Value Separator
Attrib. Value
Note Separator
Separators Control Codes [ f { *

Click the 'Separators’ tab to set the Separators as in the screenshot below; generally use the space bar to
create the dot symbol in the input boxes as shown, but we will need to use ‘Blank’ — no character for the
'String’ and hit the ‘Shift’ key to set the Note Separator as ‘&'

Separators

Style: LSS - MAGNET

Code
String

Control Code

[vIX
Press
General Prefix r ]
— Note
1 Atte Name I
] At Valve CI—

"u space

Click the ‘Control Codes' tab;

4] control coges wIX The LSS custom control codes
(A’ start string, *.J" join to
= ] previous point, T end string
Arc Start (AS) E Close () E and ".P’ closed loop) do not
— [ — ot — need to be set here.
Rectangle (R) C— o —— Make sure the ‘Line Start’ and
‘Line End’ settings are blank.
" e Press
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To get Magnet to remember these values type ‘LSS" as the Style and click the ‘Save” button.

Style: LSS

|L| Delete

Save

If this is already in place the option to Overwrite is simply responded to with 'Yes' to overwrite.
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3.1.2 Export Survey Data to a File
This sequence can be used repeatedly once the Code Styles have initially been configured as above.

Set the ‘Data’ to be 'Raw data’ from the drop - down list and choose ‘Sokkia SDR33 (*.sdr). Accept the
settings as shown;

The Export GPS raw data button needs to be set to include GPS coordinates e.g. Hybrid kit. Otherwise only
the EDM data is exported.

Tick the ‘Custom Code Style button.

@ To File
Data [Raw Data |~ Format |Sokkia SDR33 (*.sdr) [~]
[ select file units Export TS raw data HA/VA/SD
Export GPS raw data [ Select additional point types
[J custom Code Style ["] GPS points as SP
Next >>

Clicking the ‘Code Style” button allows the settings to be checked e.g. that the Style is still set to LSS
correctly

8] o s0R33 Format X
. . . i > >/ T — i ‘ B
At the To File dialog click 'Next e = = B
i By C:\Users\DM\ \ Field PC\IEFiles J B |—-|

Enter : ﬂle name |/ TOPCON WORKSHOP

“ MAGNET RAW.SDR

“ WORKSHOP1.SDR
Press @]

Name

The Export Status will show a summary of the
exported data. 25 pons oxported

27 raw objects exported.

Export successfully finished.

Click "Close’ to complete the export to the file.
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3.1.3 Export GPS Data to a File

Use the Configure Coordinate System [ - (X

and o = fe—

[] Use GridiGround ‘

Datum [ETRS89 ]
Geoid Model [osGris = l:l

Display [~
e o - Configure Display options to confirm the
Plane Coord Order |Easting,Northing, Height =] Settlﬂgs for the CUrrentJOb/

Geod, Az. Origin [North, =]

men I = '‘Plane Coord Order’ should be
Dy Sope e = & ‘Easting’, ‘Northing’, 'Height'
Station Prefix [no. x| )

OL Position [12+34.000 [

Then select Exchange to File

] mawer Gos suRver1 % §% [l waner s sunvevs B%Ja
e ¢ - = B a = =B
: ToJob FromJob ToFile FromFile To3DMC  rrom
Job Configure Exchange Chat Edit Calculate 3DMC

B N A 8 K % & W

Map Connect Setup Survey Stake Apps Enterprise  History

g o 18 Clickonthe  oafpoms x

owa Pt 553 50753 () g e
down arrow
v
[+ Select file units [ use filters to Se|eCt v Lines

Areas

Point Lists

. Code Library

'Points’ from Raw Data

Horizontal Alignments

) Vertical Alignments

[ Custom Code Style the drop_ mx-ma&
Roads

down list. X-Section Templates

Localization

Scanning Data

Roads Survey

Job History

Surfaces

Layers Library

Stake Reports

Code Style Next >> Stake Report Configs
Field Reports
mmGPS Settings
Multiple
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Click on ‘Code Style" in the previous window to confirm the following settings required for the Right hand
pane;

g e 9 If necessary, we use the Left / Right
s - U ‘ ‘ = arrows to move items between the panes.
[ — = = -

String Separator String
Attrib, Name Separator Code Separator
Attrib, Name Q Control Code Separator
Attrib. Value Separal
] onseniumny Use the Up down arrows to reorder to
| |control Codes
o | — that shown.
Note

+ |+
= = EERES

Click on ‘Separators’ as spaces and

'‘Control Codes' to set as follows;

[84] separsors VX [ conrlcotes VX

Style: LSS - MAGNET-

Style: LSS - MAGNET

General Prefix

A tart (45) E Gose (C) E
. i 3 R
o 1 | Mo l ‘ ArcEnd (AF) 3 Line Start
e ' CEIT . ‘ Rectangle (%) R Line End |

Contral Code. I3 | Attribute Value [+ |

Accept the final confirmation dialogues for the ‘Units” and ‘Coordinate System’ to complete the export of
the GPS points to the .SDR file;

Ta SOR33 Format v R
e [Sokkia SDR33 Files (*.5dr) [=]

By ©\User\DM\Documents\MAGNET Field PCVIEFiles

Name MAGNET GPS SURVEY1]
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3.2 Configuring LSS for Topcon Magnet

This is a once-only operation, for each type of instrument to be used, on every computer into which data is
to be downloaded.

Because the same data format (SDR22/33) has been exported from both the Topcon - TopSurv and Magnet
loggers, we can use the same logger configuration in LSS as described below.

To configure our logger in LSS we select Configure ST T L [ |
Hardware & System, followed by ‘Logger - New’ (if there is — Settings
already another logger configured then the option will be 8g$::colm

'Logger - Change). O General

() CAD-Pro directional amows
() Default folders
() Default fort
() File Editor
Joystick settings
() Loaded text for Point features
() Maximum values
() New Survey parameters

() Plotting
() Popup menu
() Query / Sections
Report / Plot —— Digitiser Logger
ro Test sheet ) New (®) New
Amend
Delete
Back QK Cancel Help

We need to choose the format of the data, here SDR22/33 for the Topcon loggers from the drop down-list
and the 'Description’, as appropriate;

Configure Hardware & System - New logger n Mew logger - SDR22/33 n
Logger Default data transfer/download
. S ia ActiveSync
Format : SDR22/23 .|  Description : IMagne‘r ®via Ll
’7 | () User invokes download via COM port
Back Next Cancel Help Options
'Next'. r Mo data transfer/download by default
Next we choose the usual data transfer / download method Optiens
: COM port (RS232) : Settings
Select 'Active Sync'. Click ‘OK’
Back QK Cancel Help
Note: If the file already has been copied to the C: drive, we can tick the
OptiOﬂ Configure Hardware & System - SDR22/33 n
/ / Diata format
No transfer/download by default'.
) Type : I Radials ~
Followed by Select Type ‘Radials’.
L , Back oK Cancel Help

Click 'OK
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Leave the SDR Control Codes as they are and Configure Hardnare & System - SOR [

SDR Control Code conversion settings

Start sting | Jointo prev pi. | End sifing | Close sting | Fectangie | lgnore 1 | lonore 2 |

— Prepend a single dot "."
Control code Default Description

FT ST Start of & new line
FT}‘\HT START Start of & new line
IETLOOF‘ STLOOP Start of a closed loop

NEWCV NEWCV Start 3 curve with no tangent

INOJOIN NOJOIN Skips an individual join

Click "OK’
Back OK Cancel Help
Configure Hardware & System - Select logger n
— Loggers In this window it is possible
Instrument type/data for Description  Default data transfer/download Communication parameters New to ad d
3 - radials Magnet Active Sync (Off) G
end B ,
Delete NeW
'‘Amend’
'Delete’

The logger(s) we will be
using.

For New select item to insert before.

Back 0K Cancel Help

Hitting ‘'OK’ here

Configure Hardware & Systern n

— Settings

() Display
(") Display colours
() General

(_)CAD-Pro directional amows
() Default folders
(") Defautt font
() File Editor
Joystick settings
() Loaded text for Point features
() Maximum values
(") New Survey parameters

() Plotting

() Popup menu

O Query / Sections will allow us to ‘Finish’ and

Report / Plot —— Digitizer logger ——
rO Test sheet () New r@ Change
Amend
Delete
Back 0K Finish Help Configure Hardware & Systern n

Configuration changes
(®) Save
‘Save’ our logger settings in the next dialogues () Use changes - save / discard on exiting LSS
() Discard - revert to last saved settings

This must be repeated for all PCs likely to be processing

Topcon - Magnet data. Back oK T Help
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3.3 Data Processing in LSS— Converting Data
This option will download and convert survey data from TopSurv / Magnet logger.

Selecting Input Download / Convert will invoke the Download data window, the variant shown on the right
being displayed if we have not already configured a logger which prompts us to do so by clicking ‘New" and
following the dialog boxes:

Input Download / Convert - Download data n Input Dewnload / Convert - Download data n
Logger Logger
Description Instrument type / data format Instrument type / data format
II'u'Iagnet I SDR22/33 - radials Change Mo logger defined New
Options Options
(®) Copy file via ActiveSync Copy file via Active Sync
() User invokes download via COM port User invokes download via COM port
LS55 invokes download from Geodimeter via COM port LS55 invokes download from Geodimeter via COM port
Leica Survey Office Leica Survey Office
Mo data transfer/download Mo data transfer/download
Back Meat Cancel Help Back MNeat Cancel Help

Either way we will need to save the logger configuration settings in the system registry.

Note: The ‘No data transfer/download tick box can be selected if the survey data has already been copied
from the TopSurv OR Magnet \ IEFiles e.g. via memory card, to the hard drive of the computer.

7] If the tick box is not selected
then the download method
e.g. ActiveSync, allows direct
LSS load file - [TOPCON MAGNET SURVEY 001 Bowse | Edt |[Net|  access to the TopSurv OR
Magnet \ IEFiles

Input Download / Convert - Conversion of SDR22/33 - radials

Downloaded file : I\teys\Testdata\Topcon Magnet Survey \TOPCON WORKSHOP.SDF | Browse | | Edit

Feature code conversions

[ Conversionfie : | Browse | Edit On the conversion dialog we
[[] Do not check legend for feature codes Browse for the TOpCOI’]
Options ———————— — Included data Workshop data file
[] Report detailed irformation . . -
’7 Pause on each emor/waing | | | Rads and Coordnates Click ‘Next’ when the load file
[+] Stations

box is empty for the next
Back 0K Cancel Help available load file for the

current survey
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Leave the other settings as per default. Click ‘OK’ for LSS to convert the SDR33 file into a new LSS ‘Load file’,

The .SDR file can be opened using the ‘Edit Bl sconagnat sy S
N hﬂNMSDRSS Ugy-03.008 Nou-14-18 14:59 111111 ~
106NMHagnet EDMSurvey121111
. B6NH1 . 000006800
. 13NHMHAGNET Field Uersion 5.1 (build 167811)
button (see screenshot below
13000BS
13NHEquipment : Total Station
82TP STN11832._8998 1838.2988 98.8998 1.5858
B3NMHM1.6080
88TP STH21839.5628 1821 .2691 99.6118 -ST
87TP Y STM2291.36969991 291.3694444Y
13NMBacksight HR:1.6000
89F1 STH1 $TM218.2860 89.60388889 291.36888889 -sT
89F1 STH1 00120.1560 90.27277778 257.37083333 K1&sStart K1
. B9F1 STN1 0802224170 90.45250000 265 . 479480y K1
Note: For GPS surveys, the HRMS and VRMS are | &3 D s eswm i -soam
B9F1 STN1 006425 9980 90.70527778 268 . 41555556 K1 CsS1
. . . . . 89F1 STM 8685253380 90.62638889 276.61611111 K2 cS1&Start K2
89F1 STM 886253390 90.41610000 276.72930000 K2 -50 KT2
reported as min/max values or individually if they | == R N S T
89F1 STM1 06608181960 90.95182222 286.467600000 K3 . .DK2&Drop
eXCeed the er_r_or tolerance The Lat/l_on S ar_e 89F1 STM1 86918 5958 91.32200000 296.04020000 K3
89F1 STM1 81019 31868 91.518560000 303.34050000 K3&End K3
- g 89F1 STM1 81124.5518 90.284760000 281.36622222 PD 5 PS 6&0ak&H8
89F1 STM1 81228.01088 91.46333333 306.74500000 Bi1&start B1
M N 89F1 STH1 01319.6960 91.49833333 307.26482222 B1
converted as comments in the load file. PR S N
89F1 STH1 01518.7940 91.53055556 310.40638889 B1 -RIN&RIN
89F1 STN1 816145860 9211777778 319.02060000 B2
B9F1 STN1 681713.7000 92.19638889 324.25972222 BZ
B9F1 STN1 61812 .8998 92.38160000 327.93930000 BZ -NPL&-NPL v
: ,
Ln1Call 55 WR Rec Off No'wrap DOS INS  [NUM

If during the conversion LSS detects a feature code that it does not recognise in the legend of the current
survey a 'Feature conversion' dialog will be displayed, to allow the feature to be converted,;

Input Download / Convert n Input Download / Convert n ‘Select” will open up the lists for
point or link features accordingly

Convert code Convert code

Label PEH : [pgn . Label H10C - [1oc . to allow a conversion.

R R Unless we can see a feature code

(®) Paint : ﬂﬂﬂ_ Select () Paint - PH1D Select in the

O Link : BH Select @unk : [ | Select ‘Select’ list to replace, we can

simply set
() Station : = () Station : = Pl

O Special - [ 0m O Special - [ 0m '‘OK’ to maintain the current code
and

(") No more feature code conversion requests (") No more feature code conversion requests

Back QK Cancel Help Back QK Cancel Help

'"No more feature code conversion requests will ignore all future unrecognised codes.

If conversion requests have been Input Download / Convert [ |
reacted to, then LSS will prompt the Save new feature conversion selections to CHY file
Crea‘“on Of a Code Conver5|on f||e CN\/ (®) Create CASurveysh Testdata \CHVAWRAW MAGNET CNV Browse | | Edit

Or we can hit ‘No Save'. ) No save

Back QK Cance Help

Once all the requests have been responded to or ‘No more feature conversion requests’ the conversion will
complete with LSS displaying the relevant information.



Input Download / Convert u

Start of conversion...

0, LSS load file converted from SDR22/32 - radials file :

0, C:N\SURVEYS\TESTDATA\TCOPCON MAGNET SURVEY\TOPCCON MAGNET SURVEY.SDR

0, Created by LSS w10.01.10 : 2015.11.13 15:32

1]

1]

1]

0, Conversion information from SDR22/33 - radials data.

1]

0, Stations : 2

1]

0, Set-ups - 1

1] M I 1

0, Converted radial obs. H 44 C||Ck OK

1]

Conversion completed. . H
and we will be given

"OE" to save LS55 load file, or .

Canzel to tamminate. the options for the

1 .
newly cr I file;

Pause Continue Back oK Cancel € y c eated Oad e'

Input Download / Convert - File Close n

'‘Save and LOAD file’
‘Save’

Output file C:... TESTDATANTOPCON MAGNET SURVEY\TOPCON MAGNET SURVEY.001

Options
'Delete’ (® Save and LOAD file
Choose the first item — 'OK’- 8.;:'9
ete
The Input Load command will automatically be
invoked Back oK Cancel Help

Note: If the Load file name is for a survey that does not exist then the ‘Save and LOAD file" will prompt File
New to create a new survey prior to loading the data.
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3.4.1 Introduction

The LSS Load Input file" is the format by which all external data is processed into LSS e.g. data from a
survey instrument has to first be converted to a load file via the Input Download & Convert option.

3.4.2 Loading Data into a Survey Model

The Input Load Window appears where there is a load file available to load into the current survey:

Input Load g The first radial buttons are for choosing
Load Repot Settings where to send a load report - to a
O Device : | — printer, to Adobe Acrobat file or (more
O Adobe Acrobat : | Cortigure usually)
@ Fie : [TOPCON MAGNET SURVEY_nnn_TXT A toxt report fle.
[ Overwite report file Lines perpage : [f7  (Fie) Bold text
R A load report file is generated for each
[ Conversion file - Browse | | Edit load.

[ Do not check legend for feature codes . .
We can choose a Conversion file here,

Load file Options
Report pauses on Include s ,
Number : [&] | & ] Crossing ks Normally we would ‘Report pauses on
] Control wamings Stations ,E ’ d ,C | | : ’
(] Al warmings U Dot rrors” and ‘Control tolerance warnings'.
Gi | text sett Strings restart on , ) /
Dtovasrot oo | | Cllew seup Save as Defaut We could also select "All warnings'.
Levels text position [[J Change of feature
v Other options are described below.
- We can normally accept the default

Survey Parameters settings, but if we do need to change any
of the settings on a regular basis we can
‘Save as Default’ as required.

Back MNext Cancel Help

The Defaults [which we will leave the options as per default and click 'Next'] are:

For the 'Pause’ options, we will need to select ‘Continue’ during the processing when any of the errors or
warnings are triggered. This will become clearer as LSS processes the survey data.

'Include’ ‘Crossing Links or ‘Stations’ — conversely unticking will exclude,

which, for crossing links is an automatic way of removing crossing links where the majority should simply not
be there.

‘General text settings’ will allow field notes and annotations to take the Font and the position of the text
from that set in the level text of feature’s legend entry.

‘Strings restart on’ ‘New setup’ and ‘Change of feature’ will stop links from joining up across survey
instrument set-ups and when a change of link feature is identified

This could reduce the number of ‘crossing links” in the survey.

Clicking the ‘Advanced’ button will give the user access to ‘Advanced settings’ for redefining the
'Conditioning tolerance’ for inputting arcs and circles.



3.4.3 An Explanation of the LSS Load File Format

The Load file can be viewed and edited to address any issues raised during Input Load.
A Load File can contain either radial observations, coordinate observations or both:
Each record is assigned a number for LSS to process as described below;

Radial and coordinate record types

0 = Comment line containing information that will not be processed by LSS, such as the surveyors name,
date and time of the survey.

1 = Parameters record containing e.g. survey units and angular settings.

2 = Station coordinate record.

20 = Station coordinate control observation used as a check and commonly encountered with GPS survey
equipment to verify a survey station position.

6 = An item of general annotation (normally text entered on a survey instrument or logger as a comment or
note). Such annotation will be shown in the LSS survey centred on the previously surveyed point.

9 = End of file marker. It is not necessary to have one of these at the end of the file.

Radial only record types

3 = Aninstrument setup record with set-on station, followed by backsight station, backsight angle,
instrument height, vertical angle collimation and station scale factor. Some of the fields may be blank as in
this load file as LSS will be getting information from lines which follow.

4 = A control observation where the final field is the station name. If there is a 4 record following a setup
record, this will provide any missing information in the setup record. This is identical to a '5," record with a '-
ST' code.

5 = A 'detail’ record which contains an observation to a surveyed point with the feature code appearing in
the last field. Multiple features may be specified and separated by either a comma or a forward slash.

This record type may also be a control observation, where -ST" is the code, with the station name either

following this or being taken from the observation number field.
We may also use the special or Reserved codes, described in detail in the next session.

Coordinate only record types (not shown in this example)
21 = A coordinate record. Instead of collecting radial data it is possible to collect and convert coordinates,

e.g. for GPS survey data. These survey data can also use Reserved codes.



As the load file is processed so a report is produced showing all relevant information e.g. comments, setups
and control observations. Any warnings or errors found in the data set will cause the processing to pause.
An error will not allow Input Load to complete.

The end of the Input Load Report should appear, with a note

*** Warning(s) issued ***recognising that some warnings had been issued.
Any misclosures that exceed the ‘warning’ parameter are labelled Large differences, and Load will pause.
Likewise for any that exceed the ‘error’ parameter except that here Load will not complete.

If we scroll back up the following report file, we might find “Warning : Feature does not exist." and "Warning :
Large Difference."Warnings have been generated during the Input Load process. Otherwise, click ‘Continue’
to update DTM and 'OK’ to close window.

If a loaded feature is not found in the Legend, then the ‘Warning : Feature does not exist." is created. We
will also be prompted to save new feature selections to CNV file.

For each control observation, the combined 3D measured ‘slope distance’ is compared with any stored
values and tested against the ‘Control Tolerance’ warning and error values set in ‘Survey Parameters'.

Those control observations with ‘Warning : Large Difference.’ next to them, are where the warning tolerance
(0.01m) was exceeded (but not the error tolerance).

Note: if an observed station does not exist in the survey, then the first observation is used to compute its
coordinates — they are not meaned here. Subsequent station ‘shots’ become ‘check’ observations'.

Note: if any errors are encountered the load will not be permitted. It will be necessary to review these errors
and maybe respecify the error tolerance to allow the load.

Often errors occur simply because the stations have been incorrectly labelled during the set-ups, or there is
one poor observation.

To correct these, click ‘Back’ and then ‘Edit’ to open up the load file. If you have set 'PFE" as your editor
program then use ‘CTRL+G’ to go to the line directly.

Input Load - Initial Set-up n If the survey is empty and no station
coordinates are provided prior to the first

instrument set-up in the Load file,

then an Initial Set-up dialog will be
presented to verify the station coordinates
and orientation.

Set-on Station STM1

E: |00 M: |'IDI}D Z: 00

Description : |

Default scale factor 1.00000000

Backsight to Station STN2 Otherwise the station coordinates from the
Topcon logger are loaded along with the
True bearing : [#91 22 10 (dms) | Mode detail
Back 0K Cancel Help Click "OK".
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B When available,

Click "Continue’

Input Load
~
ko c HA VA 5D TH Easting Northing Level ObsHo
Expected 3.727¢ 50.5432 12.588 1033.11¢ 1045.4€0 39.7¢5
Observed 3.727¢ 50.5432 12.58¢ 1.€00 1033.11¢ 1045.458 39.7¢5 0
Differences 0.0000 0.0000 =-0.002 0.000 -0.002 0.000
Difference (slope distance] 0.00z
0043 : 5, 4, 265.22, 99.€€€, 24.75, 1.6, KL
0050 : 5, 5, 265.1104, 95.445, 24.75, 1.€, K1,-SO,KTl
0082 - 5, 7, 276.9434, 857477, 26.77, 1.6, K2,CS1
0054 - 5, 8, 277.04%3, 8%.5311, 26.763, 1.&, K2, -50,KTZ
0107 : 5, 43, 251.3€85, 89.604, 18.288, 1.€, -STB
To B rY 2 sD TH Easting Northing Level  Obslo
Expected 251.3634 856021 18287 1021265 1035.562 35_011
Observed 291 _3€85 85 .€040 18.288 1.€00 1021 ._2€8 1029._582 95.010 43
Differences  -0.000% 0.001% 0.001 -0.001 0.000 -0.001
Difference (slope distance) 0.002
0108 : 5, C, 3.727€5, 90.54325, 12.587, 1.€, -STC
To C HA VR SD TH Easting Northing Level ObsNo
Expected 3.727¢ 90.5432 128588 1039 ._11¢ 1045_4€0 98.7E5
Observed 3.7277 50.5433 12.587 1.€00 1033.11¢ 1045.453 39.7¢5 0
Differences  0.0001 0.0001 -0.001 0.000 -0.001 0.000
Difference (slope distance] 0.001
0111 0, Conversion information from SDR22/33 - radials data.
0113 : 0, Stations z
0115 : 0, Set-ups 1
0117 0, Converted radial obs. 48
o119 L]
Warning : string contains only one obs ( 10 on record 5€) - loaded as spot level
File werified successfully.
Press : Continue to update DIM or
Cancel to terminate Load... .
Pause Continue Back oK Cancel
Input Load
0050 : 5, 5, 265.1104, 95.445, 24.75, 1.€, K1,-SO,KTl "
0052 : 5, 7, 276.9434, 95.7477, 26.77, 1.6, K2,CSl
0084 - 5, 8, 277.04%3, 8%.5311, 2€.783, &, Kz, -50,ETZ
0107 : 5, 43, 251.3685, 89.604, 18.288, 1.6, -STB
To B rY 2 sD TH Easting Northing Level  Obslo
Expected 251.3634 856021 18287 1021.2€5 1035.562 35.011
Observed 291 _3€85 85 .€040 18.288 1.€00 1021 ._2€8 1029._582 95.010 43
Differences -0.000% 0.001% 0.001 =-0.001 0.000 -0.001
Difference (slope distance) 0.002
0108 : 5, C, 3.727€5, 90.54325, 12.587, 1.€, -SIC
To C HA VR SD TH Easting Northing Level ObsNo
Expected 3.727¢ 90.5432 128588 1039 ._11¢ 1045_4€0 98.7E5
Observed 3.7277 50.5433 12.587 1.€00 1033.11¢ 1045.453 39.7¢5 0
Differences  0.0001 0.0001 -0.001 0.000 -0.001 0.000
Difference (slope distance) 0.001
0111 0, Conversion information from SDR22/33 - radials data.
0112 : 0, Stations :
0115 : 0, Set-ups 1
0117 : 0, Converted radial cbs. 48
o119 L]
Warning : string contains only one obs ( 10 on record 5€) - loaded as spot level
File werified successfully.
Press : Continue to update DIM or
Cancel to terminate Load...
1 strings containing only single obs
File loaded successfully.
Press : ™OKE" to close this window %
Pause Continue Back OK Cancel

and 'OK'

to complete the load and display the data. This includes updating the triangulation to create the DTM.
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Chapter 4

4.1 Exporting Data to Topcon Magnet Loggers

The Export of data to survey instruments and loggers falls broadly into four categories:
Points

Lines

Triangles

Alignments

The LSS Export commands are used to export data Export Survey Data [=]
to most types of survey instruments using the same rgw

. . . Description Instrument type / data format
logger configuration as used during Input - == TR prm—
Download / Convert.

) Create file : ' Browse | | Edit
From the main menu, select Export Survey

Instrument — Survey Data. S | Nee | | Concd | [T Hep
We will be prompted to create an export file whose format matches the default logger

Note: For Topcon - Magnet better results are obtained with the GTS7 format.

TO Export to thIS format the Iogger Configure Hardware & System - Select logger [ <]
— Loggers

parameterS can be altered by C||Ck|ﬂ9 Instrument type/datafor.. | Description | Default data transfer/download Communication parameters New

,Change, in the above window or by EE.-"EE-rad\a\s Magnet  Userinvokes download via COM port .. COMT: 1200, N, 8, 1, Xon/Xoff, 3, 4 o

using Configure Hardware & System / e

Logger.

Select ‘New'" in the list of loggers.

For New select item to insert before.

oK’ Back 0K Cancel Help

Leave the default option "Topcon’ selected and type iNthe  eport survey Data - New logger x|
‘Description” GTS7

Logger
. , , Format : ¥ Description :  |GTS7
click ‘Next'. ( [Topcan

Mew logger - Topcon n Back Next Cancel Help

(O via ActiveSync

Defautt data transfer/download
’7@ User invokes download via COM port

Options Leave as ‘User invokes download via COM port’ but choose

Mo data transfer/download by defautt

‘No data transfer/download by default’ as this will

QOptions
(COM port (R5232) . Settings '‘OK’

Back oKk Cancel Help Export Survey Data - Topcon n

Data format

|7T‘-’P31 IGTS? (Standard 5 ~

Choose GTS7 (Standard svy)

Back QK Cancel Help
'OK’ to save the new logger through the prompts.
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4.2 Exporting Stations from LSS to Topcon Magnet

. A | Export| Configure Help
From the main menu, select Export/Upload data to survey instruments | By AutocaD DXF 5 %
= | .

| = =
as above. "% HPGLto DXF -

.‘ LSS 30 Vision™
& unity

LAND
xmi

LandXML
MK (MO5S) »
Sections 3

Machine Control

Triangles
Survey Instrument 3 Code List
Leica DBX Database Survey Data
Star Met

@ i AsiiGrid

X7 xvz(csv

Note: the stations can be exported within the same file as the survey data but if done separately they can be
imported as Control points into Topcon Magnet.

Export Survey Data n

Logger
Description Instrument type / data format

FTS? ITopcon -GTS7 (Standard Svy) Change

We type in a file name for the
exported data.

Create file : ISI:—I_I'ING OUT DATA.PNT] Browse | | Edit

Back MNext Cancel Help

The Export Survey Instrument  geport survey Data =
— Survey Data next dialog
allows the selection of:

Create file : F:\SUHVEYS\TESTDATA\TOPCON MAGNET SURVEY\SETTING QUT DATAPNT

'Individual observations’, fs i E T Pl

) ) . () Individual observation(s) Paint ID : I Poirt number orly
Observations by Selection () Observations by Selection Fiter o

ﬁ|ter’ @® Stations Add string numbers to codes
/Station data/ Poirt number as per

Observation
Renumbered in sequence for unique values

We will start with Stations,
which will export all the
stations in the current LSS
survey.

SPF chainage frounded) : Browse | | Edit

Request SPF Start/End chainages

Back Mext Cancel Help

Export Survey Data n We will be prompted with

1 AR
Usload fie - C\SURVEYS\TESTDATA\TOPCON MAGNET SURVE\SETTING OUT paTapnt A \dd more data to file:

e

£ i more data to fie 7 Select 'Yes' for now.

k- 4

Baclk Yes Mo Help
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An LSS legend can be exported to Topcon Magnet as a new code | Export | Configure _Help

library using the command H‘E‘i AutoCADDXE & %
& HPGLto DXF =
Export Survey Instrument — Code List. @ L5530 vision™
@ Unity
i LandXML
Note: This option is only needed once you have built an alternative 2‘“ (MOS3) "
ections 3
LSS legend to the prototype supplied at LSS install. Machine Control
. . Triangles
If you are using the LSS prototype legend then the equivalent Magnet e —
Global code library has already been created and is supplied on the Leica DBX Database Survey Data
LSS media. Star Net
g Esri ASCI Grid
XY7 xvz(csw
Open a survey containing the prototype legend to be exported as a
code library.
Soaie slzs B The Export command opens the
Instrumert type ) )
O Leica HeXML (Captivate) Export upload survey code lists window;
() Leica HeXML {Viva)
O Leica IDX (1200) Select ‘Topcon XML code library (recommended).
() Leica ¥ML {lcon)

(® Topcon XML code library (recommended)
() Topeon TDD code librany

_ o ‘OK’
() Trimble - FXL Library file {recommended)
() Trimble - Survey Contraller older version)
Back QK Cancel Help
Provide the feature code library name.
Export Code Listinstruments - Topcon XML n Select’ the required 'Point features’.
Rl < NET CODE LIEDML Bowse| | Bdt | Note: with dimension features e.g. the
Point featurs(s) trees PT1, PT2 etc, LSS requires that the
Parts - Select | | Locate legend also contains the stub such as PT.
[ Use trailing digits as dimension attibutes A|thOUgh LSS will still produce Oﬂ|y one
. feature PT with a dimension attribute the
Link feature(s) ) ) )
s | PT legend feature will aid the processing.

‘Select’ the required link features.
Other

71155 reserved codes + ext : , G . .
reesTEC eaces T e Tick the ‘Use trailing digits as dimension

Back oK Cancel Help attributes’ option to allow the special
point feature codes such as for trees that
has several attributes. The LSS prototype uses PD1 and PS1 as the spread and the trunk respectively. Leave
the ‘Extra LSS codes’ box ticked to include all the Reserved codes etc. Click ‘OK'.
The created file is copied via USB to the IEFiles folder.
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4.4 Importing Data on the Topcon Magnet

As can be seen in the previous section, LSS can export data from the LSS survey or design in a number of
different formats that can be imported on the Magnet logger.

The logger itself will consider the data in separate entities which can be listed in the Import function. We will
consider Points, Lines and Surfaces in the next examples, but other items are available.

In each case, it is usual to set up a new job on the Topcon - Magnet logger as described in Session 1. It is
also possible to import from another job on the logger.

Select 'Exchange / From File;
El LSS SET OUT POINTS M*a E] LSS SET OUT POINTS. &a@

To Job From Job To File From File  To 3DMC From 3DMC

T

Job Configure Exchange Chat Edit Calculate

25 e
\ - o QM\Z&
A N i A ” r t:: )
5 S \ = =
\ f * e & Enterprise Enterprise
3 Upload  Download
Map Connect Setup Survey Stake Apps
4.4.1 Points

Select 'Points’ from the drop down list and the ‘Topcon GTS-7 w/strings (*.txt)’ Format.

(8] From Fae Y 4] settngs VX
Data [Points I~ Format [Topcon GTS-7 w/strings (*.txt) =]
s . P s
:;::Lms [Control Points
(Code Library
Hori_znnta\_Ahgnments
Coemen i
Roads
Parcels
X-Section Templates
Localization
[Scanning Data
Surfaces
Layer States
Clicking on 'Settings’ will allow the choice of ‘Design Points’ or ‘Control Points’, ‘Next>>"
Will open a Browse explorer; ] o v X
e "l E =
Browse to the relevant folder and select the file, here ®” '
LSS POINTS.PNT. ey

The GTS7 (.PNT) file exported from LSS can be opened
in an editor — here Programmer’s File Editor.

Name LSS POINTS.PNT

Note: the stations were exported and are held within
the same data format as the design data with the code
being =ST. The only required difference required between the two is to select Point Type as Control Points.
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E:‘f‘““‘ “X |1 the Text File Format Window, set ‘Comma’ as the

O Spoce ®comma Orats Comer 1] Delimiter.

[ Header in first row

'Header in First Row’ as appropriate,

File Style

[«

And the File Style should be set to ‘Name, E(Lon),
N(Lat),Elev,Codes’ using the drop down arrow.

N(Lat),E(Lon), Elev,Codes
Name, E(Lon),N(Lat), Elev,Codes

<< Back Mext >
| | | ‘Next >>" followed by 'Close’;
IE‘ Import Status. El lE‘ Coordinate System
Projection <none> ] l:l
(] Use Grid/Ground -
;; ;ﬁ;‘m’m Datum [wessa ] l:l
Geoid Model [<none> &2l l:l
Coord Type |Ground &2

Import finished with errors.

Once imported from the file, ‘Edit’ followed by ‘Points’

Jia]] Lss sevour ponts “@X [a] ussserourpomrs i %
\ ° R = ——
= adl
s 3L
Configure  Exchange Chat Edit Calculate Points Codes Layers Linework Areas Point Lists
I - ‘ —
Raw Data Background ~Surf Road Sfake
Map Connect Setup Survey Stake aw Lal ckgroun uriaces oads Reports
Will open the list of points in the exported file;
. i) et poine
[ pores: Grouns Esld pon:
2 B 99707 1014048 101263 ® ot [& A Control Point
$Z§ B 996.075 1013.890  101.281
D B 905869 1015257 101.298 ]'m = [ &3] -
27 SS 996.290 1013933 102.182 o L
28 S5 997.450 1014.130  102.179 Local(m)
D2 s 997363 1014645 101602 Note
$3ﬂ PBOL 999.943 1014.138  101.208 East 1000.000
As ST mwuou 1018.174 101600 | North 1000.000
AC -ST 1017.559 1009.574 101774
Elevation 100.000

In the screenshots, the points were imported from the LSS POINTS.PNT file as Design Points, but
highlighting a point and clicking ‘Edit' has allowed the stations A, B, C to be set as ‘Control Point" in the
other window. Note: the stations were assigned the feature code '-ST' during the LSS Export.
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442 Lines

In LSS, the best option is to select Export Onboard Instrument DTM — Topcon Surfaces (TINs) TN3/LN3 and
import onto the Magnet logger as below.

Lines can also be put out from LSS in Export LandXML-Linework, but with this method the data is not in 3D
as it is with the described procedure.

On the Magnet use Job New to set up a new job, followed by Exchange / From File as for Points, described
above.

In the ‘From File" window, select ‘Lines’ from the drop down list and ‘Topcon 3DMC(*.LN3) in the Format list
(Other formats are available);

IE’ From File

Data |Lines bt Format |Topcon 3DMC (*.In3) ;

o ‘ Topcon Text Custom (*.txt

Areas Topcon 3DMC (*.In3

Point L?sts Topcon 3DMC Project (*.tp3)

Code Library AutoCAD DXF (*.dxf)

Horizontal Alignments /AutoCAD Drawing (*.dwg)

Vertical Alignments ESRI Shape (*.shp)

X-Section Sets LandXML (*.xml)

531175 b KOF (*.kof)

: Microstation 95/ISFF (*.dgn)
X-Section Templates MicroStation V8 (*.dgn)
;ocahzat'o[; MX GENIO (*.txt)

canning Data ¥ Dy
Surfaces sk *'PXY)
Layer States paeGea ( feo)
Multiple 12d ASCII (*.12da)

Next >>

‘Next>>" Will open a Browse window, which allows us to find the .LN3 file exported from LSS.
[ From 3 Format

Type (N3 Files (*n3) I=] w luw Bl =

B o o) [/ E =] Highlight and click

To go through the import...

(i8] coondinate System [8a] import status

Projection <none> £d EI

e HENEENNNNENNENEEEEEN

o =2 S - o oot

Geoid Model <none> [=] lIl

Coord Type Ground [=]

<< Back Close
'Close’ to complete the import.
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In the Topcon - Magnet main menu, click on the Map ] e

icon to Display the imported lines in the job; ‘__. @ ﬁ ‘ ‘ i

Configure Exchange Chat Edit Calculate
SRR
Map Connect Setup Survey Stake Apps
Lss DTM Lines el @A Onthe map a line can be selected by
{]UE{‘H‘II % "“ N clicking with the left mouse button, then a
] E A | |
Delete \, A right click will open the dialogue as shown in
Add To Layer “\' ®\
’\x_,_/;‘ e \,\ the screen shot.
'& s Create Points |
Reverse Directon For example, the Edit function will open a list
Create Offset Linework \ . . .o
e S ‘ of Points on the line, giving access to the
Create Comer Offset Point coordinates.

@ Edit Line i:i
Points in Line

[line3

Name

A- 2m

]

]

i Various commands are available. Clicking on the icon will open the Selected Point window;
[lza] setected point X
Point #000000014

East(m)  999.347
North(m) 1012713
Elev(m)  101.202
Surface Used in surface

The Selected Point details can be accessed via these clicks.
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4.4 3 Surfaces

Other formats are available for transferring design data using the LSS Export function and one format that is
currently being developed at McCarthy Taylor Systems is the LandXML format, which is able to export a
range of data types.

For surfaces the LSS Export LandXML-Triangles command is the best format to export the triangulation
from the LSS Survey or Design into the Topcon - Magnet.

On the Magnet set up a new job followed by logger and choose the ‘Exchange’ and ‘From File" options
again, but then "Surfaces’ and ‘LandXML (*.xml), from the drop down menus, but Note, Topcon - Magnet
does recognise Topcon 3DMC Surface TN3 (TIN)files.

@ From File
Data |Surfaces v Format |LandXML (*.xml) v
Lines i Topcon 3DMC Surface (*.tn3)
Areas Topcon 3DMC Project (*.tp3)
Point Lists AutoCAD DXF (*.dxf)
Code Library AutoCAD Drawing (*.dw:

Horizontal Alignments
Vertical Alignments
X-Section Sets

Roads

Parcels

X-Section Templates
Localization

Scanning Data
Layer States
Multiple =

12d ASCII (*.12da)

Next >>
‘Next>>'

Will open a Browse window, which allows us to find the XML file exported from LSS.
g e o e “X  Highlight and click

Type XML Files (*xmi) =] :‘:‘ EI

="

e

To go through the import...

& e VX & e son ]

e lss oo TriavGiEs o

Import successfully finished.

Close

'Close’ to complete the import.
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On the Magnet, the Map function, can only display Points and Lines, as described in the previous two
examples.

To view the triangles or surfaces, we need to choose Stake — Surface;

B LSS XML SURFACES i S ' @ LSS XML SURFACES s B i
] SN / «2 —
E@ﬁlhd %VvGRi
[+ o =
Configure Exchange Chat Edit Calculate Points Lines Offsets Surface PtIn Dir  Point List

&\R@E% ek X 4 RS

Connect Setup Survey Stake Apps Curve Real Tme

Road Slope Linework
Select the model name by clicking the icon to the right of ‘Surface’. &
] e srtce E&/4 [ setea surtce VIX]
- |
& HR AT e
0.000 m
[ Use Alignment
[ Create Surface
‘Stake Repor
e ]

8] surface information VX
'Close’
] swesre =Eolal
o | TOPCON WORKSHOP &
The DTM triangulation should be visible. S—_— A
[0.000 m
Once a setup with backsight has been established, open
the exported DTM and then click Stakeout. :”“““"“’"‘“
. (Cut/Fill
See Topcon documentation for further stakeout S B
information. e
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Conclusion

Using this manual, we hope that you will be in a position to start making the most of the survey instrument.

We strive to cover and support as much of the capabilities as possible but there are always new methods
and developments, so do keep in contact by visiting the LSS Help and other on-line resources or call our
support line.

McCarthy Taylor Systems Ltd
Aerial View
Acorn House
Shab Hill
Birdlip
Gloucestershire
GL4 8JX
Tel 01452 864244
support@dtmsoftware.com

www.dtmsoftware.com

December 2019
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