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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: Leica Installs may be required (such as the DBX Reader) on the PC in order to fully connect LSS to

Leica Captivate.

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

Select ‘Install LSS & Test Data’;

Install LSS & 3D Vision & Point
Test Data Cloud Data

1 Dur Website
53—1 (dtmsoftware.. com)

.—//

DTM and Point Cloud software from McCarthy Taylor © 19852018

\ ) \ )}
is 1 ngle drivers and some test data
Full LSS Install incl |8 oo y. e cancoose e ol Full LSS Install inel
Dongle Drivers  [ih pr ple Dongle Drivers
in

Install Client dongle drivers dongle drivers
Install Chent Dongle Byyou aready have LSS installed.butneedto reinstal e
dongle drivers then this is the command for you.

L
- - J A = N
Il Enhanced @
=) Test data

We can ignore here ‘Install Enhanced Test Data’, R _
e
which includes examples of Point Cloud data and 5

the files we use in our specialist training courses g y (

lnsiall Enhanced Test data
oring files and demo data the
!ant" ud data and
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1.2 LSS Rough (How to) Guide

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

J 4
{ ’ Install LSS &
3 Test Data

The 'How to Guides' are pdfs documents.

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

Rough Guides

Rough Guides on how to use LSS

0 3D links in LSS

riting to know It 15 possibie to take a set of 2-D ines and convert them into 3-D contours. This RouZh Gulde expiams how this can

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'

The rough_guides folder can also be accessed via the Windows Explorer window;

| < | L55_Survey_Codes — m} e
- Home Share View g ﬂ
« ~ 4 » ThisPC » 0S(C:) » support_files » LSS_Survey_Codes v O Search L55_Survey_Codes ye
ProgramData »  Name Date modified  Type Size ~
rough_guides LSS_String_and_Reserved codes.pdf 01/03/2017 17:13  Adobe Acrobat Document 262 KB
support_files -
- L$V1 g
Geodimeter — Al
Geomax
Leica
Principles of Survey and

LSS Survey_Codes

Prolec

Titem  1item selected 862 KB
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From the main menu select Input / Download/Convert.

Processing for the first time will require a Leica Mid-Range logger to be configured (any new instrument

requires this step).

Click 'New' (or ‘Change’ if other loggers already exist).

Select ‘Leica’ as the format and enter a Description e.g.
800. Click 'Next'.

= Input Download / Convert - New logger

Logger

Format :

| Leica “ |

Description : Bl}ﬂ

’ Back ” Ment HCanceI ” Help ]

Select 'User invokes download via COM port” and tick the box ‘No

data transfer/download by default'.

Note: It is possible to download directly from the instrument but the
use of Leica Geo Office Data Exchange Manager is preferred. By this
method the raw GSI data file will already have been downloaded for

LSS to convert i.e. no data transfer will be necessary.

Click "OK". Select '300/700 series" and click ‘OK" again.

Back to top

£ :
- New logger - Leica

COptions

Default data transfer/download
(") System 1200 DBX database reader
() ActiveSync
(%) User invokes download via COM port
() Leica Survey Office

[#]iNo data transfer/download by default!

Options

coMpon 5232

| Back |[ ok || cancel || Hep |

L5 Input Download / Convert - Leica coding

Leica data type :

Code Index
Setup
Station name -
Instrument ht. : ’_
Control obs (RQ) - y*
RO target ht -

General Text Comments

1

e

BE

[ ’— 1 [ l— Leftight [= ’_
[ ’7 2 [ ,7 Frwd/blowd © [1= ’7
F ’7 3: F ,7 Up/down - F ’7

Detsil

Feature cods [

Target ht. l_ ’_
Cortrol obs(RQ) - F ’7
RO target ht [ ’_

Measured Offsets

[(Back | [ oK | [ Cancel | [ Hep |
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‘I’he new |Ogger |S added tO the ||St £ Input Download / Convert - Salect logger

Loggers

Instrument type/data format | Description Default daf

Communication parameters

Leica - LSS default User invoke ia COM port (Off)  COM1: 9600, N, 8, 1, Xon/Xoff, 3,

end
Click Finish'.

For New select tem to insert before.

£ Input Download / Convert E|
Click 'OK’ to the default 'Save’ setting which will save these changes Configuration changss

permanently to this PC. @ Save
() Use changss - save / discard on exiting LS5
{7 Discard - revert to last saved settings

[ Back ]l OK {| Cance

M Input Download / Convert - Download data

Logger

Description Ingtrument type / data format

fpo0 [[eica - LS5 Gefaut
We have now added the instrument for LSS to be able to convert
the downloaded data. Dowioad | locn | Tinte |

Cptions

O

Click 'Cancel' here to go back to the main menu if not immediately
converting data.

Mo data transfer/download

Back [ Mest ][Cancel H Help I
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To connect the instrument to your computer, use either a serial cable (9-pin) or a USB cable (GEV189).

If you are using the USB cable, make sure the driver is installed
before the cable is attached to the PC. A copy of the driver is
available from the supplied LSS media or the Leica website.

The COM port number that the cable is connected to is required.
To find this use Start / Control Panel / System / Hardware / Device
Manager (the USB cable will be shown as "USB download cable” or
"USB-to-Serial...").

E;. Device Manager

File Action View Help

W& 2HE &

+|- B8} Network adapters ~
=) & ports (com a.LPT)

r;gr Bluetooth Communications Port (COM10)

# Bluetooth Communications Port {COMB)

# Prolific USB-to-Serial Comm Port (COM4)

+ ﬂ Processors

5. B cerire Ninital host Fantrollere

Once the cable is attached, make sure the communication settings are set to the same on both the

computer and the instrument.

1.3.1 Configure Instrument

Check the communication settings (these will normally be defaulted
as shown) using MENU, PAGE, F2-COMM Parameters

F4-OK confirms the selection.

Also check in MENU, F2-Settings, PAGE 3 times, and make sure GSI
16 and Mask?2 are set.

F4-OK confirms the selection.

COHH. -PARAHETERS

Baudrate!: | 19200[]]
Databits: 8{)
Parity Noned)
Endmark : CRLF{)
Stopbits: 1
] 1 ] ox |
SETTINGS 4/4 -
Face | Definition: Y-Left{)
Data Output : Int. Hem. {}
GS1 8/16 : GS1 164}
Hask 1/2 N HaskZ[]]



1.5 Configure Data Exchange Manager

Data Exchange Manager (DEM) is the Leica software used to transfer all types of files to and from Leica
instruments including control files such as code lists and format files, as well as for downloading survey data
and uploading coordinates. DEM can be found in

Leica Geo Office (LGO) Tools which is available on the LSS media in the
Support files\Leica\Leica_Geo_Office_Tools_en folder.

The two control files required for using the TPS Mid-Range instrument with LSS are a code list and a format
file both supplied on the LSS media.

%% LEICA Geo Office - Tools - [Data Exchange Manager] ‘;HEMX‘
§5 Fe Import Edt View Tools Export Window Help &%
In LGO, go to Tools, Data Exchange Manager. 0e © o
‘ Contents | Contents
A . . . Tools =g My Computer =4 My Computer
Right-click on Serial Ports and select Settings s > s = s
Export ASCI data # i Objects & Objects
#-[2) CF-Card (System1200)
= X
=@ ActiveSync
Ready NUM
Select the COM Settings tab. - 2K
General COM Semngsl
Select the Port number the cable is attached to (as above) gt T —
| he i d check th ) . ) Instrument [esso0 |
Select the instrument type and check the communication settings . —]
match that on the instrument (as above). b ra—
. Stop bits
Select OK to confirm. ‘
Data bits: 8 -
End mark: CRLF -
Defaults
Cancel
Next to serial ports is a small + symbol. Use this to expand and view |t et O SR m )
§5 Fe Import Edt View Tools Export Window Help BEIE
the available ports. D= & &w
Management Contents | Contents
. . o Tools BE serial ports| BB ;QI\.ﬂyComputer
On the correct port number click the + symbol again to initiate = 7o oo e
. . . . Export ASCII data =& COM5: TCRBOSpOwE -
communication with the instrument. i = 5 s
Data Exchange Manag : a JFgErsnatﬁ\es
The instrument name should appear, e.g. TCR805 o oS
‘ o | . F IR |
If there is a communication problem, check all settings, especially a 'y
Ready NUM

the port number and refer to the
Leica USB download cable setup guide if using a USB cable.
The right hand pane shows the PC folders and the left hand pane shows the instrument folders.

Expand the left hand Files folder to reveal the Jobs, Format Files and Codes folders.
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1.6 Copy the LSS Format File to the TPS

The LSS format file LSSv980raw.FRT is found on the LSS media in the 'Support_files\Leica\Mid-
range\Format’ folder.

For the Flexline use LSS_Flex.FRT as found in ‘Support_files\Leica\Mid-Range\Format\Flexline’ folder.

The following steps explain the method of transferring this to the TPS Mid-Range;

Copy the format file from the LSS media to a temporary e o
place on the PC hard drive

ST

1§ My Computer ~ A
-3 Files
-3 Objects
i
Drag and drop the format file from the PC (RHS) to the E'E%“‘ =
Job:
instrument (LHS) ‘Format files’ folder e i 0
i
i Format 4: - T
[#-[3) Codes
() Road Files {7 hvdro b
- COMS v ¢ &
Ready [
The Data Upload dialog will show the Format file number that it will  |EEE RIX]
be |nserted Uﬂder Source File: C:\Surveys'testdata \B00NLS5300_800v3_7O.FRT
’ Tanget location: COM4: Format files
Select location

I Format2:- ;I

Click 'OK" and the Upload format dialog will appear whilst copying the
file to the instrument.

E@ Files

[+ Jobs

=]

Format 1: AutoCAD (dxf)
Format 2: LSS300_800va_70
Format 3: -

Format 4 -

+|-{(3) Codes
[+]-{:) Road Files

When this is finished the copied format file will appear in the instruments
Format files folder and can now be used during the data download sequence.
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1.7 Copy the LSS Code List to the TPS

The LSS code lists have been built from the LSS prototype legend (supplied with the Testdata) and are
found on the LSS media in the 'Support_files\Leica\Mid-Range\Code' folder.

Choose the relevantly named CRF code list file for your instrument.

The following steps explain the method of transferring this to the TPS Mid-Range;

Copy the code list from the LSS media to a temporary
place on the PC hard drive ) i
{EEE?;?PSIIDD/DNA)
~{] serial Ports
(== COM4: TCRB0Spower D av 3
© B Files {2 Example DXF Data =
H {53 J0bs {2 Example ion dat
{53 Format files {2 Example
£ Codes 2 Bx
Code 1:- D Ex
. =] M? Foadfles % :amp\e Y2 Data -
Drag and drop the code list from the PC (RHS) to the pe © S o
instrument (LHS) Codes folder - =

New Name

Flezse enter new codslist name: ILSSCDdES
0K | Cancel

The New Name dialog requests a name for the code list.

ANENNENENEN
Click 'OK" and the Upload Codelist dialog will appear whilst copying the
file to the instrument. o |
N . . . . . =10 Files
When this is finished the copied code list will appear in the instruments Codes -3 Jobs
folder and can now be used during a survey. @3 Format files
EI{E,'] Codes

...... Code 1:L55codes

{E,'] Road Files
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The LSS code list LSSFlexv980.cls has been built from the LSS prototype legend (supplied with the Testdata)
and is found on the LSS media in the

'Support_files\Leica\Mid-Range\Code’ folder.

Note: LSS will create a CLS file from Export Upload Code List which can be uploaded direct to the
instrument without needing to use FlexOffice.

There are two ways of transferring a code list to the Flexline, either;

Using the USB Stick
Copy the code list from the LSS media to a temporary place on the PC hard drive

Using Explorer Drag and drop the code list file from the PC to the instrument '‘Removable Memory\Codes'
folder

# Codelist Management

USiﬂg Data EXChange Manager m F|eXOﬂ:ice Contents I Code MName Code Description | Qui
253 Codelists 7 1ADG 7

. 7] M & 14DG
" Mew Code... a 140G
ModiFy... 10 1a0G
. . . 11 140G
Right mouse click on the code list and choose USB Deiete  DEL 12 LD
. . . . Copy Chrl+C 13 1a0G
Stick which will create the relevant CLS file b . 14 14DG
Reqister... 15 14DG
Unregisker i P

Propetties... Alt+Enter

(see section below for a general description of using code lists with the mid-range series in LGO where the
steps are the same but LSS creates a CLS file instead of an IDX)
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Once the code list is on the instrument use ‘Transfer' to register this code list on the instrument using the
following steps;

From the main menu select ‘Transfer’

Select F2 Import Data

Select Single File from USB Stick

Select the Codes folder within ‘Removable Memory’,
choose the file and F1 OK

Verify the name and F4 OK

Confirm that you are happy to overwrite the current
codes loaded on the instrument

The code list will transfer to the instrument memory

F1 OK will return to the main menu.

The code list has now been imported to the instrument.

Notes :

Flexline firmware - There were issues associated with early versions of the firmware which have now been
corrected. To implement these corrections it is necessary to have a firmware version v2.35 (2012) or later,
and the format file LSS_Flex.FRT as supplied by LSSv10 media.

This Flexline format file uses both block types of reflector constant (58) and ppm (59) rather than the
previously combined values in the 51 block.
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Chapter 2

2.1 Creating a New Survey in LSS

A survey must be open to process the data in LSS and we will do this exercise in a Eile | Input Fegture CA
new survey. System Manager

[ NewDTM
(]

Qpen DTM

m
=

HORDADPORDEY!

Mew Elevation

Select File New DTM from the main menu.

Open Elevation

Save

Save As
Click Browse against ‘New survey' in the dialogue below. Restore

Close
We can create a new folder for the new survey to go in and call it e.g. Copy

C:\ Surveys\Leica TPS Workshop\

Rename / Mowve

Enter the survey name, e.g. Delete

LEICA TPS WORKSHOP SURVEY;

Compress

Exit

Select it in the ‘Save in’ box

File New DTM - DTM survey B

New survey : [instrument Wokshop Data\CAPTIVATE WORKSHOP SURVEY 1S [Browse Click 'Save'.

Survey title : |

— Copy Prototype from € o v Tl THPC > O5(C) > Suweys > Tesdeia 218 [ Samch Tuitem B
[A Survey : F:\SURVEYS\PROTOTYPE\PHOTOTYPE.LSS Browse v ] Suveys

Include stations from pet
(®) None e
O Prototype -
(O Survey : | Browse

Handiing 2-D data
(@) Temain is all 3-D - send 2-D data to Non+temrain
(O Temain may include 2-D data - NOTE: volumes, etc, not pemitted

— Option
[ Configure Survey Parameters

File nsme: | © RVEV.LSS

Back Cancel Help et [y
n e Foten Conca

This will return to the File New DTM' dialog with the path and name of the intended LSS survey.
If required we enter Survey title, or if left blank, LSS will use the survey name as the title.

Note: the LSS Prototype is found in Testdata and also in Prototype directory, and either can be used here.
It is assumed that the surveyor will look to create their own prototype for their features in say
C:\Surveys\Prototype and so will not be accessing the original LSS prototype in Testdata.
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The 'Prototype’ will be as per ‘New Survey Parameters’ (described earlier).

If we had stations already at the site we could bring them in here,
(We will set the survey so any 2-D data will go to the survey’s Non-terrain).

Tick ‘Configure Survey Parameters’, then Click ‘OK’

Ticking the ‘Configure Survey Parameters’ allows us to revisit the parameters set during the initialisation

process and is worth checking through:

We can alter the Survey Title,

Change the handling of 2-D data,

Adjust other survey parameters.

For GPS data and the Ordnance Survey
National Grid TN15 transformation, the
'Default scale factor’ can be set here

‘Control tolerances’
can be adjusted if necessary

Configure Survey Parameters

Survey title : FAPTIVATE WORKSHOP SURVEY

Handiing 2-D data

(®) Temain is all 3-D - send 2-D data to Non4emain
(O Temain may include 2-D data - NOTE: volumes, etc, not permitted

Annotation of Levels
(®) Standard

(O Hydrographic - Admiralty
(O Hydrographic - Engineering

Survey units
(®) Metres
(O Feet
O Yards

Angular units

(O Dec. degrees
(® Deg Min Sec
() Grads

Control tolerances

Waming : lﬁ.m {m)
Emor : P.DQ (m)

Drying height : |2 (m) above Chart datum 0.0

Area report Settings
© Metres Default scale factor : |1—
(O Hectares
Feet [[] Earth curvature / refraction adjustment
Yards o .
Acres Conditioning tolerance : Iﬁ.DS (m)
[+] Smooth through different link features
Volume report — Obs format VA collimation
(®) Metres (OVA\HD ® %0
Feet ®VA\SD O270
Yards (OLD\HD
Target height Edit additions

Maimum : |5 (m)
Minsimium : r {m)

Back OK Cancel

This window can also be invoked by the command Configure Survey Parameters.

If we continually have to reset a particular parameter, then it might be worth reconfiguring the

New Survey template values in Configure Hardware & System - New Survey Parameters.

File number : lﬁ
Obs. number : |1ODDD

Help

Note: It is worth saving the survey immediately after initialisation, provided all the parameters are correct of
course. This will also set a “Restore point” prior to loading the survey data, and this will help with addressing

Input Load issues when processing the survey.
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2.2 Downloading the Survey Data using Data Exchange Manager

*, LEICA Geo Office - Tools - [Data Exchange Manager]

Expand the Jobs folder to reveal a list of the jobs saved on the $ofe mpot st ver Toos Epon wedow p -
. RS
INstrument. ManTagelmem — Contents - ECO:T::(SC
= @ COML b | ,yFn
. . . . . . . . oA T @ COM3 -2 ol
Each job contains a fixpoints file and measurement data file. Fixpoints = cous: TeRacspove
contains control points or manually entered points. Measurement data & T ;j_fb; ey
contains all the observation measurements including station setup P
Zi Job 3:LEICS 3
|ﬂformat|on RTEIEER « EEasssaEs @ (@ =
Ready [ ow|

Note: there are other onboard options to downloading data from a Flexline e.g. RS232, USB, and Bluetooth.

*' LEICA Geo Office - Tools - [Data Exchange Manager]
§ Be Impot Edt Vew Toos Export Window Hep
e |Gk |=e|d|d|e

L OX

On the right hand side of the screen, expand the Files folder to
reveal your C: drive on your computer. Select a folder to store
your data.

Managsment |
Tools n

Contents Contents
A [= 3 my compurer ~
= i Fies
= < Locai Disk (C:)
=@ Dam
#a del
23 Documents and Settngs

= COML
= coMz
= COMS: TCR80Spower
= o Fles
- Jobs
= 2 Job L:DEFAULT

To transfer a 'measurement data’ file, drag it from the instrument
side on the left hand side to the LSS survey folder (that you may
have just created) on the right side.

Data Exchange Manag
er
o
Softvare Upload
[
il

Format Manager

/]

Export from job
Additional Tools

<

B Fieponts: 0 Biocks
B

% 2 Job 2:UNITS

# 2 Job 3AEICS

* 2 Job 4:MWES

% 5 Job 5:MWBS

+ 2 Job 6:LOCK2

% 2 Job 7:6BY2

= i Job BBBYWIER

# 2 Job 911

# i Job 105+

® i Format fies

# €2 GDF

s g My

& drvers

P_Data

# £ GEODB
= 2 GPS Spider
# 3 GPS1200
# {3 GPS500
385

3 Inbox
1 €3 Leica Geosystems
= €2 Mpsys

Dovnloads

# 2 Notes
= 3 Program Fles

HUM

A new Download dialogue box should appear as indicated.
Enter a filename and the extension you wish to save it as, e.g. LSSSurvey. ASC

The filename defaults to the name of the Job and is given a suffix automatically e.g. .GSI or .ASC. Either of

these is acceptable.

COM#4: Job 1:Measurements data
Ci\Surveysl_eica 300 workshop test)

| LssSurvey. ASC|
ILSSSUU_SUU\«'E 'I

Received: 0

Start I

Select the Format file LSSv980raw.FRT

Source File:
Target location:
File Name:

Press Start to begin the transfer.

Format:

Cancel |

The Received blocks should start counting up and the instrument should say Downloading Observations.

The file is now ready to be converted by the next step in the LSS Input /Download and Convert option in
LSS.
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2.3 Data Processing — Input Download / Convert

File | Input | Feature CAD-Pro Edi )
In LSS we select Input Download / Convert to invoke the Download data

: Y. Load.
E:fi - window.
—— 2 Load Thin Data...

s * Merge...
a“ﬂ' Extract Elevation...

Q Convert from... 4
_ !‘]E‘I Qownlcmd { Convert...
. ™ — A,
The TPS should already have been configured on this PC.  Input Download / Convert - Download data [ = |
Logger
'Change’ allows us to make amendments to the logger. Descrption Instrument type / data format
Fapti\tat I Leica Job (DBX) reader Change
If ‘Leica Job (DBX) reader’ is not shown nor is it present on [ No DBXread (convert GSI data file)
the logger list when Back Nex | | Cancel || Help

‘Change’ is selected then we have not already configured a
logger.

To rectify click 'New’ and follow the dialog boxes or refer to the ‘Configure Logger’ section above.

Note: If a Leica GSl file e.g. .SVY', from reading a Job via Legacy mode, already exists on the C: drive, we
can tick 'No DBX read (convert GSI data file)".

This will skip straight to the conversion dialog where the file is selected as the 'Downloaded file".
Click ‘Next'
Select the relevant folder

If the LSS load file input box is Input Downlead / Convert - Leica Job (DBX) n
empty and 'Next' is clicked then
LSS will automatically provide the

next available load file number for duded data
| Station coordinates .
the current survey. 3Dtolerance lﬁ.ﬂa im)

[C]GPS ref station
GDOFP : F

LSS loadfie:  [CAPTIVATE WORKSHOP SURVEY 00T Browse | [ Edit

GPS QA waming values

The settings for Included data and T

GPS QA warning values are lrmmospheric | FOOP B
remembered. Archive ————
’7 Job (DEX)
Back QK Cancel Help
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The Included data options relate to the requirement for Control stations in the Load file. The GPS ref station
might be selected e.q. if the Job references an on-site base station.

Click 'OK" to process the Job, create the Load file, and automatically invoke Input Load.
Note: If the survey does not exist then File New will occur prior to Input Load.

Note: A report is written at the bottom of the Load file showing the QA information, as well as the number
of converted stations, set-ups, observations, text etc.

Back to top Page 17 of 29
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2.4 Data Processing — Input Load
2.4.1 Introduction

The LSS Load Input file" is the format by which all external data is processed in LSS.

Loading data into a survey model

The Input Load command will invoke the following window, highlighting the correct load file i.e. .001" if
‘Save and Load’ has been chosen at the end of the conversion process. .

A Load Report file will be generated — we
will accept the default _nnn.TXT file type
for this exercise.

A conversion file can be invoked if, for
example, the field codes on the logger
require changing to the LSS feature
codes in the survey’s legend

Leave the options as per default, but
please note the layout changes in version
10

And the options to set up annotations
for features, particularly for utilities

surveys

‘Next'.

Clicking the ‘Edit" button next to the Load file 001 will open the Load file in the editor configured / reviewed

earlier

Input Load
— Load Report Settings
() Device IHPFSBSSE [HF Officejet Pro=<57Edw MFF on [Mel5: Select
() Adobe Acrobat : I...APTIVATE WwWORKSHOP SURYEY..44:PT:Close Corfigure
@ File : F.A.PTI"-;".A.TE WORKSHOP SURVEY_nnn. TXT
Overwrite report file Lines per page : F (File) Bold text
Browse | | Edit

Feature conversion
|7|:| Conversion file :

[ Do not check legend for feature codes

— Load file — Options
— Report pauses on ——  — Include
Number : -
umber - L Edit Emors Cmssing links

Control wamings Stations
] All wamings Use Defautt

— General text settings — — Stings restart on ——
levelstext shyie ] New setup Save as Default
Levels text position [[]Change of feature

Advanced

Corfigure —————————————
’7 Survey Parameters

Back MNext Cancel Help

(see over the page for the Load file and an explanation of the load format command lines).

Back to top
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The Load file can be viewed and edited to address any issues raised during Input Load.

'Next' will start the Input Load survey process but usually we will want to open the load file first to check
through all the set ups, target heights and feature coding.

HiEditor = O X
File Edit View Tools Help
10, LSS load file using Leica Stylesheet vi0.938 AL
20, Created 2018/12/1% 11:12:31
30, Job Name, L35 CRAPTIVRATE
40, Descripticn, Workshop Surwvey
50, Date 2018-12-13, Time 12:29:06.31
60, Instrument Type TI51le I R1000, Ser. HNo. 1
71, METRES
81, OMS
9
101, VASD
1121, &, 1000.000, 1000.000, 100.000, -5T
120
130, Setup coords
140
150, Dt20ls-12-13-13:14:16.37
16
172, &, 1000.000, 1000.000, 10O.000
18
19
202, B, 1000.000, 1010.03%, 99.45%
210
220, Setup setlrientation
230, —————————————
240, Set-on station &, Instrument height 1.535
253, A,,, 1.585
260
270, Atmos (ppm/scale) = 0.00 / 1.000000000
280, EDM Target 1.6000m (0mm) Leica Circ Prism
280, Controcl cbs
305, B, 0.00.000, 93.00.012, 10.050, 1.&00, -5T
310, Controcl cbs
325, B, 0.00.008, 93.00.029, 1l0.052, 1.&00, -5T
330, Controcl cbs
345, C, 291.22.082, 89.36.152, 18.28§, l.€00, -ST
358, Image, Img C 181215 052612.JPG
365, 1, 257.22.1€0, 90.16.231, 20.156, l.€00, K1
375, 2, 265.11.151, %0.27.101, 22.417, l.600, E1
385, 3, 265.11.151, %0.12.515, 22.48%, 1.600, -500.000/0.000, ETL, El
395, 4, 262.24.566, 90.42.199, 25.9%3, l.600, CS51, Kl
405, 5, 276.36.582, 90.37.380, 25.33%, l.€00, C51, E2
416, Start K2
425, 6, 276.43.461, 90.24.589, 25.340, l.600, -500.000/0.000, ET2, E2
435, 7, 276.43.465, 90.24.590, 25.340, l.€00, BGY, E2
445, &, 286.28.022, 90.57.047, 18.1%6, l.€00, ..DE, K3
455, 9, 29¢.02.258%, 91.1%9.203, 15.5%95, l.600, E3
465, 10, 303.20.260, 51.30.390, 1%.310, l.€00, E3
476, End K3
485, 11, 28l1.1%.226, 50.17.061, 24.551, l.€00, PDS, P36
48¢&, Apple
506, &m
513, Image, Img 0011_181218_092826.JFG
525, 12, 306.44.422, 51.27.4%2, 20.010, 1.€00, Bl
536, Start Bl
545, 13, 307.15.544, 51.2%.551, 15.6%6, 1.€00, Bl
555, 14, 307.15.544, 51.2%.551, 15.6%6, 1.€00, B2
566, Start B2
575, 15, 310.24.240, 91.31.511, 15.79%4, l.€00, -RIN, Bl
58&, -RIN
595, 1§, 319.01.130, 91.07.051, 14.58&, l.€00, B2
&05, 17, 324.15.356, 92.11.479, 13.700, 1l.€00, B2
615, 18, 327.56.217, 92.22.550, 12.8%%, 1.600, -NPL, B2 W
M 4 » M| CAPTIVATE WORKSHOP SUR‘u’EJ
00 Ln1 Celd Sel0

A load file can contain either radial observations, coordinate observations or both, which can be opened in
HiEditor;
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2.4.2 An Explanation of the LSS Load File Format
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 an instrument 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.



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.

Input Load - Initial Set-up n

Set-on Station A

E: [io0D N : [ro00 Z: [o0
Description : S i
| Click "OK'.
Default scale factor 1.00000000
Backsight to Station B Otherwise the station coordinates from the Leica instrument
True bearing : [000 00 @ms) | Mode are loaded along with the detail.

Back QK Cancel Help

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 a 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: The load file header includes the following information as comments;

Coordinate system used (including the geoid and CSCS files used).
Transformation name and type
Projection Scale factor

Note: The processing will also include comments on;

Which detail observations have zero values and have been removed

Whether a station observation is being used as 1d, 2d or 3d.
1d stations observations are commented out and not used, unless it is the only one in the set-
up, in which case the load file set-up record uses its values as the backsight name and
horizontal angle.
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2d station observations have their target heights removed so that height differences are not
attempted to be reported

Whether a station coordinate is 1d, 2d or 3d.
If a station's xyz coordinates are all zero then it is ignored.
If it is 1d it is reported but not used
If it is 2d it is reported and used.

Note: The set-ups in the load file are annotated with the Set-up type

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. Some editor programs allow ‘CTRL+G’

to go to the line directly.
Input Load -

If available, Click 'Continue’ at each pause
/ prompt

Input Load -
'OK' to complete the load.
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Chapter 3

3.1 Exporting Data to Survey Instruments

LSS exports data to most types of survey instruments using the same logger configuration as ‘Input /

Download and Convert'.

3.1.1 Export / Survey Instrument — Survey Data

From the main menu, select ‘Export/Upload data to
survey instruments’.

Note: The logger parameters can be altered by
clicking ‘Change’ or by using Configure / Hardware
& System / logger.

Specify a name for the exported file and click 'Next'.
This dialog allows the selection of observation and
station data.

The defaults assume that the ‘Observations’ will be
exported using the Selection filter. Click ‘Next'.

Note: The observations can have the code added

Export [ Upload data to survey tnstruments

Instrument type / data format

Leica System 1200

Logger
Description
I‘IZDD

IChange

Expotfie: [DEMO.GSI

[ Met ][ Cancel | [ Help |

Browse

Export /' Upload data to survey instruments’

(@l e T
(%) Observations by Selection Fiter

Select / Datatype
’70 Stations

Options
Pairt ID
Add string numbers to codes

Point number only

(O Renumbered in sequence for unique values

BT e
’7® Observation

() SPF chainage (rounded) |

[ Back | [ Nex | [ Cancel | [ _Hep ]

to the point number, which can be related to the SPF chainage.

If chosen the Selection filter dialog will offer the opportunity of multiple observation selection criteria. As

soon as there are observations selected then the
'Cancel' button is replaced by ‘Finish’. Click ‘Finish’
once all required data is highlighted.

Note: The data selected by the Selection filter is
grouped in the export set first as complete strings
and then as individual points related to their loaded
order. To export the observations in the order they
were located use ‘Individual observations' from the

previous dialog.

Back to top

Export /'Upload data to survey instruments - Selection Filter

- Data

(&) All observations
O Individual obs selection
© Individual link selection

) Point features [Na features selected

O Link features :  [[lo Features selected

— Restrict by

] Palygon []Rectangle [] Cument screen

[ Surface features :

[ Load File Number I-;; Locate

IND features selected

m) | Locate [ Masimum

[55e mp [Locate

[ Maximum :  [959

—
—

—Heightange ——————————————————— ’r User obs range

] Mirimum ] Mirimum

[ _Back | E Fopy | [ Cancel | [_Hep_]
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There is the possibility of repeating several selection criteria to the same data set.

Note: If required click 'Add more data’ and repeat the process. Export / Upload data to survey instr.... (X)
Do you wish to add more data to the file?
Note: For a Fix point job file of just stations create a separate GSl file and s
) Add more data
’VQ No more data

follow the sequence above selecting Stations. This will export all the

stations in the current survey.

3.1.2 Use Data Exchange Manager to Upload to the Instrument

. . . %) LEICA Geo Office - Tools - [Data Exchange Manager] |jHE"7‘
On the right hand side of the screen, expand the Files folder to e TN R |
reveal your C: drive on your computer. Select the folder where the [ (2%~ no@ 2 _
lanagemen [ ontents Cfﬂ ents
LSS survey is to see the fixed points GSl file that you have just I’ T = B
Export\ﬁgclldata = COM3. Ziol
exported. £ @ COMS: TCRE0Spower

¢?i =-Zi Files
n =2 Jobs
= Job 1:DEFAULT
- B Fixpoints: 0 Blocks
[ Measurements data: 2

Data Exchange Manag

Expand the Jobs folder and drag and drop the GSlI file into the

appropriate job folder. st s 53 b RS
TS i = - dn B
Ready monl
If the Job folder is empty Data Exchange Manager asks for job name and creates a new one of that name.
The data is now ready for use on the instrument for setting-out etc
Note: This upload sequence also applies to the Flexline using Flexoffice
Back to top Page 24 of 29
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The LSS option ‘Export / Upload code list to survey instruments’ will produce a Leica code list text file which
can be imported to the Leica Code List Manager in Leica GeoOffice or FlexOffice. However, we suggest that
for new users the LSS prototype legend (supplied with Testdata on the LSS media) is used as a standard
starting point for which there is a pre-built Leica code list available in the ‘support_files\leica\Mid-
Range\Code' folder of the LSS media. Please refer to the ‘Transferring a code list..." in the documentation
above that explains how to copy these files onto the device.

As a consequence it is suggested that the Export code list option is best used for sending additional
features to the existing Leica code list as they are added to the LSS prototype template. Follow the process
below to create a new code list in Leica Geo Office and then cut and paste the new features to the existing
code list before placing it back on the instrument.

Use LSS to generate the code list

Within a survey containing the prototype legend use the option’

Point featurels)

Export / Code list to survey instrument / Leica’. Ports :  [Fisslecton - 3307 176
Use trailing digits as dimension attributes
Link feature(s)
Links : ‘Muhisalaction -85 of 86
‘Select’ the required point features. (7] nciude stbut for g rumes irks on)

Tree features

[#]Spread - [FD1 Tk [PS1

Tick the 'Use trailing digits as dimension attributes’ under Points if Codeltbee s
there are dimension items e.g. PT1, PT2, ...,PT20 etc. This will allow ;i;;ggﬂ e
LSS to export these as a single feature with a Mandatory integer e o cotes e code )
attribute for a more efficient code list. e

() TP51200 + quick codes
Note: It is important in this instance to have an extra feature (e ) (0K (onen ] (o]

without the numeric suffix e.g. PT, within the legend so that LSS
can convert the items cleanly during the survey processing. This feature must NOT be selected here.

‘Select’ the required link features.

Tick the'Include attributes for string numbers (links only)” under Links if required. This will add a Normal
integer attribute, with a default of 0, so that each link feature can have a string number if required for
multiple string coding management.

Leave the ‘Extra LSS codes’ box ticked to create all the Reserved codes as Free codes.

Note: This option will also export the 'String codes’ and ‘Code words’ code groups that contain a mixture of
free and point codes for extra functionality. OffsetLR, OffsetFB and OffsetUD are identical to the relevant
reserved code offsets and SetupFr, SetupPt and CTLObsRO are for use when not using the instrument set-
up and coordinate menus. The primary String codes and Code words are;
'CTLObsID" - for point coding a control observation for the instrument and LSS simultaneously.
" 'start a new string’ and ".." ‘start a new string from the previous point’
‘Notes' — for adding general text at an observation

'Freecode’ — for adding multiple codes to one shot only
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The 'Tree feature’ requires two Point features with digit suffixes for dimensions, the first feature represents
the spread and the second the trunk e.g. PD1 and PST.

Note: The features included in this option (including PD2, PD3 etc) must not be included on the Point
feature list. The Tree feature has several attributes combined to make it a tree function including adding
height and species information as well as the spread and trunk.

Select your instrument type and click ‘OK’ (If you are using Flexline please refer to the section above called
‘Transferring a code list’ Note: The CLS file that is exported from this option is also able to be imported
directly onto the Flexline as per the directions above..

Provide the filename for the code list and |

[ Back HOK Cancel][ Hep |

Click 'OK'.

Back to top Page 26 of 29

Instrument Manual - Interface to Leica Mid-Range

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



3.3 Leica Geo Office / FlexOffice — Importing an LSS Codelist

File Import View Tools Export Help

|b= e @ e Click on the Codelists icon to open the Codelist Management screen in Leica Geo Office
(LGO).

Note: If you are using a Flexline instrument the steps are the same except you will be
- using FlexOffice (identical look and feel) and the code list file type to import will be CLS
Kok instead of IDX

\ S

Codelists

Precise ephemeris

L Right click on the mouse in the Contents panel, which is displaying
os|gnk|=a@aaq| =1+ the folder with the caption Codelists. If this is not present then click

e lelist Name .
= CeEm T ™™= on Codelists under the Management pane.

Projects [ NewCodelst.. |

Select Register... option to open the Register Codelist panel.

Save As...

Coordinate Systems
-

Antennas Register...
2‘ v Display Code Group

Codelists

Register Codeit @B Browse the code list file folder.
Name : [LSS Bxample.dx =l
m— e The full file name will be displayed in the top line of the panel
2 e 3 ,
# Qe against the prompt Name:
-] DELL
3§§§"vg;se:mm"gs U Note: Once an IDX or CLS code list file has been imported its name
§:w‘°m will appear duplicated on this list but with the Leica standard code
a&" . | list CRF suffix.
FE=T1

Note: click on the drop down arrow to the right of the top line if there is more than one suitable file in this
folder.

Once the correct file name is displayed in the top line, click on OK to Register the code list file

LEICA Geo Dffice

JS Fiegiter codelst from IDEX A dialog will appear saying ‘Register codelist from IDEX’ with a
Codelist <EE.IDG<x will be converted to the databaze Format . . A . . .
and the IDEX fle shall be retained. warning that the IDX or CLS file will not maintain the changes in
Mote: Sub h he codelist in LGO wil H H
S g e oS0 the code list edits

[~ Do not prompt in future

Lancel |
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r
LEICA Geo Office - Tools

': Register codelist <LSSFLEXV> from IDEX!

To continue please select a codelist type:

Instrument Class: ITF‘SBDD ;I

Type: I}\dvanced ;I

Mate: Any coding definition conflicts will be resolved automatically.
Cancel

Use the pull-down arrow to the right of the Instrument Class: field
and select the Instrument Class that the Codelist is for e.g. TPS800
or TS02/06/09 (Flexline)

Leave the Type: field as Advanced.

Click OK.

After a few seconds the new Codelist will be displayed under the
Codelists folder with the same name as the imported IDX or CLS
file. (If you wish to rename your Codelist, right click on the Codelists
file name and select Modlify...)

Note: There is a limit to the amount of code list information that can be imported via an IDX or CLS file. If
necessary Points, Links and Extra LSS codes can be exported separately and Cut and Paste in

LGO/FlexOffice.
-
& LEICA Geo Office - Tools - [Codelist Management] EE
£ File Import Edit View Tools Export Window Help [= =]
D& SRR e aa|e
Management Contents | [[Code Name Code Descripti... | Quick Code Type -
o 563 Codelists PASP Asphalt Point E|
= i) 155009 PEL Building line Point
1o PEOL Bollard Point
PC Circle 0100 D Point
. PCON Concrate Point
PCTV Cable TV Point
odelis PDP Down Pipe Point
PEP Electricity Pole Point
PFL Floor Level Point
PGAS Gas Valve Point
PGP Gate Post Point
PGRA Grass Point
PGY Gully Point
PIC Tnspection Cov... Point
Tools PIL Tnvert Level Point
Additional Tools PLE Lamp/Elec Pole Point -
Ready [ [Num Y
— — il
Back to top
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The Codelist can now be edited in the normal way.

Note: Clicking on the + next to the file name will
display the Codes.
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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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