Instrument Manual

Interface to Leica FlexLine
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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

1.1 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 Flexline.

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

J
. . | 4 Install LSS &
useful items that can be installed. %

The 'How to Guides' are pdfs documents.

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

1.2.1 LSS String Coding and Reserved Codes

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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1.3 LSS Prototype and Feature Code Lists

It is recommended that a feature library is copied to the instrument prior to carrying out any surveying tasks
and code lists for many loggers have been created based on the standard LSS Prototype Survey File -
PROTOTYPE.LSS ;

5 LSS vI0.01.16 - Elite=PC - DTM survey : PROTOTYPE [*] - LSS Version 10 Prototype Survey - o X%

2raREs [vaa

File Input Feature CAD-Pro Edit Control Transform Output Report Plot Display Query 3-DView LargeData 3D Vision™ Export Confiqure Help

elhba AADE 49 Hé@@mﬁ%b LA L

Query List - Pint features

8= eTNCckE

VI

x & Code  Description Usage  Removed Plot  Height Temain " ®
3" & } PASP  Asphalt 1 Yes Ves 2
PEL  Buildingline 1 Yes Yes e
‘Q' A‘ ofe|PBM BenchMark 1 Yes Yes —_—— . = = —— = - -3
PBOL  Bollard 1 Vs 1200 Ves " - - _ - = -
55 jﬁ d@ PC Cirdle 1 Yes Yes L T T e T s - - - - A
R PC1  Circle 100D 0 Yes Yes R R . = N
|| B |eco  cieroon 0 Yes Yes .= B N
. PC2  Circle 0200D 0 Yes Yes - - = — - = - = =
W |rc  cideosoon 0 Yes Yes o - N .. e
PCA  Circle 400D 0 Yes Yes - w
¥ ﬁ PC5  Cirele 0500D 0 Yes Yes v - = - D - —= . - T P x¥Z
| = < >
AN s BB ¥
v Note: the above usage counts may include Edit / Removed obs _ , . ="
% \{' o] ‘See Help forfurther detais B e 3{“
| = _
A (<' E"‘\ Back ok Cancel Help P e s - - - - ;._
N
vl a —_— - J— 5
%[ rEEER |2
21 EAN A%t Query List - Link features B - N P _ A
N = - -] -
BN % — | - =N - | S~ HEHH —
aa | a £ | code  Description Usage Plot  Height  Smooth Terrain A — = - = A= = @
O Ty (s Building Line 1 Yes 3000 Yes —_— = R — ;’f
i BB Bottom of Bank 1 Ves Yes _ o _ O -
A |+ = PR — - Lo, 2
@ BD Building Outline 1 Yes Yes [74
bt BF Base of Face 0 Vs Yes e e e
. . .. - P P o
5] P3N et e “=0-0-0-0-8-8 8-
b 1 \ B0 Bld Open-sided 1 Yes Yes o R T ,
N BST  Baseof Stock 2 Yes Yes - J—
= BT British Telecom 1 Yes Yes l a] l 0 l l 2y
He C Contour 1 e Yes Ve s T
CFL Clfffaceleft 1 Yes Yes = %
ar CFR Cliffface right 1 v Y - - % -
& iff face rig s v =
X : Y B = R
8, Back oK Cancel Help -
|
E=-0.5% D
N=213.24
Select command...

Query List as displayed can be used to list the legend entries.

There are Example Codelists supplied on the LSS media. They are pre-formatted for immediate upload to
the Leica instrument (how to transfer a code list to the instrument via a data card or USB stick is shown later
in this document).:

| B3 [ = code - 8 *  Broadly some Leica

EE rome s view o d
L g . i | 5 Momns o instruments are groupe
D :gct « x Eﬁ T Mew it é::lt Ff setect all g p

Copy path £ ] Easy access - 15 Select none
Pinto Quick Copy Paste - Move Copy Delete Rename  Mew Properties
P [7] Pasteshorteut o~ o~ = erae S g History 5T Invert selection Under the tel’m
Clipboard Organize Mew Open Select

« - 4 » ThisPC > OS(C) » supportfiles » Leica » Mid-range > Code v o £ Search Code :Mld range/
support.files A Name Date modified  Type LSSV10.1_FLEX.cls
Extras | "] LSSV10 1 FLEX.cls  04/D5/202015:04  CLS File | CLS File
Geodimeter T Codezip Type: CLS File d (zipped) Folder

Geomax ) LSSFLEXV980.CLS | Size: 23.4 KB =
Date modificd: 04/05/2020 15:04
Leica [7] 155300 400.crf i
Builder (7] LsS700_200.crf o 01419 CRFFile L For the Flexline |OggerS such

Thumbs.db :15  Data Base File

[ Road.crf 2 815:04 CRFFile Date modified: 04/05/2020 15:04 as TSO6, TSO7, the |ate5t COde

JobDBX Size: 234 KB

.0t List is LSSV10_1_FLEX.CLS

Machine_contral

GPS500

Mid-range
Code

¢ Codezip
Coding_examples

Format v < >

Titems  1item selected 23.4 KB =
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This has been exported as described on the next page and hence is available on LSS media to be copied to
the Leica instrument as described shortly.

The command Survey Instrument k Code List

Export Survey Instrument — Code List

Export Code lists B

— Instrument type
[} () Leica HeXML (Captivate)

Allows
‘Leica IDX (1200)'
To be selected from the list.

(@)1 eica DX (1200F |
(_) Leica ¥ML (lcon)

(") Topcon XML code library (recommended)
(") Topeon TDD code library

(") Trimble - FXL Library file {recommended)
The following export method has been used to create a (O Trimble - Survey Controller (older version)
code list from the latest LSS Prototype —

for use on the Leica Flexline series of loggers.

Back 0K 1 Cancel Help

Export Code Listinstruments - Leica n
R We will be copymg this Code List across to the logger
porte: rrvoral rpverm for today's exercise.

Use trailling digits as dimension attributes

When starting a new job on the logger, it can be

- Link feature(s) configured to include this code list.
Links : IaII La Select | | Locate

The LSS Export command is covered in more detail
later on in this workshop manual.

Include attribute for string numbers

— Tree features

[~] Spread :  |PD1 Select Trunk: : Ps1 Select

Include height choice list
Include species choice list

Code list type Cther
() TPS100 LS5 reserved codes + extras
() TPS300 Include link choice lists
(O TPS400
() TPS700 Export Code Listinstruments - Leica % n
() GPS500

() TPS1100 Create file : [LSSV10_1_FLEX.CLS] Browse
|(®) Flexdine |

() TPS1200/\Viva Back T Help

Back QK Cancel Help
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Technical Notes:

e When the Code list is copied to the Leica Flexline, the Code List name appears.

e The default is to include all ‘Points” and ‘Links’ Features, but they can be (multi) selected.

e [ SS will recognise any series of point features with numbers appended to a stub code and
automatically export as attributable features.

e When coded the attribute is added and when converted to LSS the attribute value is appended to
the stub code. Examples are PC, PD, PS, PT and recent addition, PIC.

e Some attribute values are set in decimetres to allow diameters to be coded correctly.

e Trees are special examples where the (default) PD and PS codes allow trees with spreads (PD in
metres) and trunks (PS in decimetres) to create trees with varying spreads and trunk diameters.
These also include attributes for height and species.

e The recommended default is to include the LSS Reserved Codes by ticking the box.

e The LSS Reserved codes are accessed via the F7 Free Code Hot key defined later in this guide and
will also include attributable values.
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1.4 Configuring Leica Flexline — Importing Files
The two requirements for using Leica Flexline to the best advantage with LSS are

e ‘Code List' - created by LSS as above
The LSS point features translate as ‘point codes’ and the LSS link features as ‘point codes with lines'.
The use of 'line codes’ appears unnecessary and has been avoided because of the incompatibility
when processing the same code list from a Flexline.

e 'Format File’ — suitable configuration for LSS (identical for both EDM and GPS).

The transfer of files and data between instrument and pc is generally carried out on a USB flash drive and
this should be formatted by the Leica prior to use, to create the folder structure.

The Code List — created as already described is copied to the ‘Codes’ Folder;

| = | Codes - m] *
- Home Share View & e
R G by~ It heck b i

.:| [Tl Preview pane [E8] Extra large icons & Large icons Medium icons I | '] roup by [ ttem check boxes P
Navioati Small icons EE List == Details Sth [T] Add columns = File name extensions i ml-:rt | oot

avigation i = = — 4] Ide selecte 1ons

v (T Details pane | 2= Tijes E= content T by~ [ Sizeall columns to it Hidden items s o

Panes Layout Current view Show/hide
« A <« Users » Public » Public Documents » Leica FlexField » Leica Geosystems » Leica FlexField » Codes v O 2 Search Codes
-~
Leica FlexField & MName Date modified Type LSSV10 1 FLEX.CLS

Application Data | LSSV10_1_FLEX.CLS 05/11/2020 14:37 CLS File CLS File
Rt

DB

Download
Formats

Images ;
ied: 05/11/ ;37
Jobs I} Date modified: 05/11/2020 14:3

Size: 255KB
license Date created:  05/11/2020 16:37

System
RAM Disk wille >

litern  1item selected 25.5KB =

The Format File is found in the LSS Media under the Support Files folder and is copied to the ‘Formats’
Folder;

| = | Formats [} N o e
- Home Share View 4 o
I:| [N Preview pane [m3] Extra large icons [&] Large icons Medium icons I [ '] Group by ~ [ item check boxes D
Small icons HE List 5= Details J [TH] Add columns ~ File name extensions
Navi ation = = - Sort Hide selected  Options
pa%p w EfE Tites E= content = by * i Size all columns to fit Hidden items e -
Panes Layout Current view Show/hide
« A < Users » Public » Public Documents » Leica FlexField » Leica Geosysterns » Leica FlexField » Formats v O 2 Search Formats
~ - .
Leica FlexField Name Date modified Top LSS_Flex.FRT
Application Data [ 7] LSS_Flex.FRT 13/08/2013 10:54 FRT  FRTFile
Codes
DB
Download
Images
Jobs Date modified: 13/08/2013 10:54
Size: 3.23KB
license Date created:  05/11/2020 16:37
System
RAM Disk ol >
1 item 1 item selected 3.23 KB E=3| =
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The following steps explain the method of transferring this code list to the Leica Flexline;

On the instrument, select from the main menu the ‘Manage’ Tab and 'Data transfer’ — ‘Import’;

€1 Data Transfer OIT

Fixpoints = Meas.Data

02 a >

Del. Data

€1 Import
We need to Select: Select
‘ [ UsB-Stick[$S
From 'USB Stick’ '";,,E;;“;,’,‘;O
To ‘Instrument’
File 'Single File’

For the Code List the following sequence;

<] Select File! @I 0 J;?P <] Select File! @I 0 -1‘553.:.
General General
...Leica Geosystems\Leica FlexField ~ ...Leica FlexField\Codes
File Name Date 1 | || Fite Name Date File Name LSSV10_1_FLEX.CLS
Folder ...Leica FlexField\Codes
&= Application Data 26.10.20 LSSV10_1_FLEX.CLS 05.11.20
T 2c 1020 | |- Code Name
&= DB 26.10.20 )| -
&= Download 26.10.20 ™~ || flamaes
| New | More | & Cont | New | More | & Back | | | Cont
For the Format File, a similar procedure;
<1 Select File! @II § = [ ‘1 SelectFile! @10 =
General General
...Leica Geosystems\Leica FlexField ~ ...Leica FlexField\Formats
File Name Date File Name Date
i Codes 26.10.20
= DB 26.10.20 LSS_Flex.FRT 13.08.13
&= Download 26& 020 f§ {---—--
— Formats 26.10.20 || {| ------
i Images 26.10.20 ~ f ) ------
| New | More | & Cont | New | More | 1
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1.5 Configuring Leica Flexline — Manage Settings

The 'Manage’ tab allows the following windows to be toggled using the arrows;

The Memory Devices; Jobs and Data;

Dfaui Q]iI - __13 @II 0 =

Start
03 m 04 7 9
< v B Q r 4
USB-Stick SD Card Job Fixpoints  Meas.Data
05 06 o1 . 02
s = S p S
Int. Memory Codes [y DataTransfer Del. Data b

Codes;

Default &I D 1‘?3{

€1 Code 1/205 @ II ]Lifs

Manage General
1B m 04 PASP Asphalt ~
< v B PBL Building line [
USB-Stick SD Card ~M Bench Mark ~
PBOL Bollard
05 08 PC Circle
E_’ g > PCON Concrete
Int. Memory Codes PCTV Cable TV W
New | Edit | View | Delete

Format Files;

Default @1 § = <1 Manage Formats @1 0=
Start [ ELEGLE General
s 08 awy View & Delete Formats
< [ [ | Yav,
Format LSS_Flexi4pd
Formats ScrShots
Back | Delall | Delete |
Back to top Page 10 of 29
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1.6

Configuring Leica Flexline — Start Settings

The 'Start’ tab gives access to 'Stn. Setup’, ‘Survey’ and ‘Setout’ commands and allows the following

windows to be configured;

4 Apps

Gives access to 'Stn. Setup’;

Default

Manage
2 3

0

Survey

Setup Setout

4

5 6
o Settings € New Job

<1 Programs

"R

Stn.Setup

Survey+  Ref.El
2 9 3

Survey

Road

Setout

Setup a station and determine its coordinates and orientation, for example to set an initial set up at
the start of a survey we can use the ‘Config’ tab to ‘Ori. with Angle’;

<] Station Setup

S D -1%1

s-=eils| Config.

Setup a station
and determine its
coordinates and
orientation.

<] Station Setup

Descrip

<1 Survey

Descrip

set the orient:

Config.

of a known station.

@I 05

Ori. with Angle[f4bd

Aim at a targefto

ation

Back to top

I

Measure unlimited
number of points.

Pre-settings for
~  job and station

—{ canbedone.

Cont

Descrip
[1F1 Set Job (1)
[]F2 Station Setup (2)
F4 Start (@)
F1 | F2 | | F4

Page 11 of 29

Instrument Manual - Interface to Leica Mid-Range

Version LSSv10.01.10

Copyright © McCarthy Taylor Systems Ltd, 2019

Dec 2019




For Setout, we can configure the Job, Setup, Settings and Start details;

= M <] Setout

14:28

€1 Programs @10 ] Setout @10

Survey+  Ref.EL Road Descrip Jel1iil:N Descrip
1 2
R ° E Place marks in the [1F1 Set Job (1)
field at predefined “1F2 Station Setu 2
Stn.Setup Survey Setout m # points. Predefined [l . P (2)
Tasi points are points F3 Settings (3)
. .g ' to be staked. F4 Start (@)
| | | Cont F1 | F2 | F3 | F4

5 Settings

Choose Settings for the following instrument settings;

<] Settings @I () =

e\[2| Connect. Tools 1 Work

2 3 )
R Q E @ E 2 Regional
Regional Data
Setup Survey Setout 3 Data
4 5
4 < ] EE;, '9,’3 4 Screen
B8 Apps [/ Settings| @ New Job Screen.. EDM 5 EDM

For example, in the 1 'Work' Settings, it is possible to organise the 'Survey screen’;

<1 Work Settings

€] Work Settings

<7 Work Settings @1 § = @1 ) =

)51 Screen Map General | =222 Map General Screen
TriggerKey1 [N <> | | Line 1 ~ | | Show in Map Meas & Fixpts[dh
Trigger Key 2 off <> Line 2 Target Height{{4bg Show PtID Yes < >
USER Key 1 Level & Plummet < > Line 3 Code < > Show PtCode Yes < >
USER Key 2 Offset < > Line 4 Hz angle <> Only 50 Pts No <>
Tilt Correct on <> Line 5 Vangle < > Centre to Target < >
Hz Correct. On <> Line 6 Slope dist. <>
Line 7 Height diff. <>
Default | | | Cont Default | | | Cont Default | | | Cont

Under the 2 ‘Regional’ Tab can be set ‘General’, ‘Units’ and ‘Time’;

€] Regional Settings <] Regional Settings €1 Regional Settings @1 § =

@1 0.% S0

General Units Time General General Units
Hz Increment [T <> | | Angle Unit I <>
V-Setting Horizon <> | | Min. Reading 1" <> | |Time (24h) [ 15:15:45]
V After DIST Running < > Dist. Unit metre < >
Language English < > Dist. Decimal 4> Date 16.11.2020
Lang. Choice off <> | | Temp. Unit *C<> | |Format dd.mm.yyyy <>
Press. Unit mbar < >
Grade Unit hv <>
Default | | | Cont Default | | | Cont Default | | | Cont
Back to top Page 12 of 29
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Click on the 3 ‘Data’ Tab to access

€] Settings @1 )=

Connect. Tools

2 @ 3 E

The '‘Record’ and ‘Output’ Settings;

General

<] Data Settings

<] Data Settings

ool Qutput Record | alfiia0ie

Regional Data Double PtID <> | |/ pata Output <>
. s Sort Type PtID < > GSI-Format GSl16 <>
q @ Sort Order Descending < > GSI-Mask Mask 1 <>
) ] Code Record Before Meas. < >
Screen... EDM Code Permanent < >

Default |

Default | Cont

4 'Screen’ Settings

€] Settings @I (=

7 Screen & Audio Settings & T | =

1 Screen & Audio Settings @ T | =

15:52 15:53

e =-11 Connect. Tools Screen WU Screen
2 3 Display lllum. (iES <> | || Beep <>
@ E Reticle lllum. Off <> | | Sector Beep
. Screensaver after 10 min <> | | Setout Beep off <>
Regional Data Appl.Descrip. All <>
s Keyboard lllum. off <>
& Touch Screen on<>
3
EDM .
Default | | Calib. | Cont Default | [ | Cont

5 'EDM’ Settings;

<] Settings

1 EDM Settings @I § .5 B < EDM Settings

e =11 Connect. Tools

1 2 3 Laser-Point [N <> | [ DM Mode <>
] @ =] Guide Light Off <> 1 | Target Round (GPR) < >
Work Regional Data Meas. Mode Precise+ < >

4 5
=2 T

Screen... EDM
| | | Cont Atmos | Scale | Cont | 4

Default 1 Manage Job

Start Manage
1 2 s Enter Job Data
] Q g | [ I
QOperator -
Setup Survey Setout Remark1 e
Remark2 = e
Date 16.11.2020
¢ 5 6 Time 16:19:27
88 Apps & Settings
Back | | | Cont
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Chapter 2

2.1 Instrument Data Capture on a Leica Flexline
211 Creating a new Flexline job

Select option ‘6 New job’ from the Home screen

Start Tab

R 0 E

Setup Survey Setout

4 5 6
32 Apps J Settings |52 New Job

<] Manage Job

General Type in the

Enter Job Data

Job FLEX SURVEY Job Name,
::;r::: rl DJMI Operator and other
Remark2 = e
Date 19.11.2020
Time 12:22:27

Insert | Delete | Clear | =»345

In the Manage Tab, it is possible to click the 06 Codes tab and access the codes which can be edited;

FLEX SURVEY

“1 Code 1/205

03 m 04 B PASP Asphalt A
¢ I N PBL Building line
USB-Stick  SD Card ~M Bench Mark ~
PBOL Bollard
05 = 06 PC Circle
|
= % > PCON Concrete
Int. Memory | Codes PCTV _ Cable TV v
New | Edit | View | Delete
Back to top Page 14 of 29
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Setup procedure

The following example assumes an arbitrary co-ordinate system, from a starting point and
bearing. If existing control coordinates are needed the stations can be uploaded from LSS to

a Fixpoint Job (see exporting data to Leica GSI) and then copied to the current job before
the first set-up

From the Main screen menu select ‘1 Setup’;

FLEX SU RVEY&

Setup a station
and determine its
coordinates and
orientation.

Setup Survey Setout

4 5 6
28 Apps = Settings € New Job

| | | Cont

On the ‘Station Setup’ page select the ‘Setup method' as 'Ori. with Angle'. The Config accesses F1
Set Job, F2 Settings and F4 Start;

<] Station Setup

<1 Station Setup

Descrip Descrip
Ori. with Angle {4b3 []F1 Set Job (1)
I Aim at a target to []F2 Settings (2)
P\ set the orientation
Su e of a known station.
F4 Start (4)
| | | Cont F1 | F2 | | F4
Then click ‘Cont’.
Back to top Page 15 of 29

Instrument Manual - Interface to Leica Mid-Range

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



To set the set-on station name and details, click ‘Point ID' and the right arrow to key access the ‘New
Point - Coordinates’ screen and create a new point and specify a ‘Point ID’ (i.e. Station name) and
the relevant arbitrary coordinates for new station A;

“1 Enter Coordinates @10 = “] Enter Station Data @1 =

Job FLEX SURVEY Ori. with Angle

PtID Station

East 1000.0000m hi 1.6000m
North 2000.0000m

Height 200.0000m

Back | | | Cont MeasH | List | Cont | 1
‘Cont’

Recording a Backsight

Specify a ‘Backsight PtID’, ‘'Target Height' and 'Direction’, Sight the target, then press '‘Distance’
then 'Set’

<] Station Setup <] Station Setup @1 0 -1‘51:
Manual Angle Setting Manual Angle Setting
PtID x! PtID X
hr 1.3000m hr | 1.3000m|
<> <>
Hz 0°00'00" Hz 0°00'00"
v 90°00'01" v 90°00'01"
- e m - e m
Insert | Delete | Clear | =»345 Dist | Set | Hz=0 | 1

€] Station Setup

o Information

M
Pi
hr Station & -
We are now ready to start detailing.
Orientation set! w y iing
H:
vV
i

Back to top Page 16 of 29

Instrument Manual - Interface to Leica Mid-Range

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



<] Station Setup © I EJ -1‘-1:5::-.

For subsequent Control Observations, either select the
Coc.je CTLODbsID, in Yvh|ch case the Point ID will be Manual Angle Setting
assigned to the Station Name; PtID B|
hr 1.3000m
CTLObsID < >
Hz 359°59'59"
\Y 90°00'02"
Alternatively, and if we are now using numbers as part - T m

of the detail surveying, CTLObsRO, which allows the Insert | Delete | Clear | =»345
station name to be set as an attribute;

€] Coding @I 0=
PtiD 2 A Enter Attributes A
hr 1.3000m Code CTLObsRO
Code CTLObsRO|{4 l Q-Code -- l
Hz 0°00'00" Desc. Cntrlobs RO attr
v 90°00'02" @ - Bl
< ————m == e
I m ., e y

Meas | Dist | Store | 1 Insert | Delete | Clear | =$345

Detail Procedure

LSS uses Point, Point with Line and Free coding. The Codes are accessed via the display entry ‘Code’
and the Free Codes via the [F7] key. In each case the relevant Codelist is displayed as exported from
LSS (see the LSS media 'support_files’ folder).

For normal detail, we should (have) set the Point ID to 0001. The Flexline should have been
configured to increment the point ID by 1 as the job progresses.

The Codes are accessed by clicking the Code Tab in the display;
The following examples are all included in the LSS Workshop Survey.

For simple coding Point features can be selected from the list;

1 Code 1/205

Map General
PtiD [ 0001] ~ A
hr 1.3000m PBL Building... l
Code [ PBM Bench Ma...
Hz 33572359 PBOL Bollard ...
v 8973147 PC Circle ...
ﬁ S
‘I R PCON Concrete...
v PCTV Cable TV... v
New | Attrib. | | Cont
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The code list can also default to the closest entry to the typed characters, or the arrow keys can
further be used to manually select the required code.

‘Cont’ will return to the display mask with the highlighted feature code

For Link features, it is best to make use of the string numbers to control any stringing of linear
features;

<] Coding

Map
PtID | oo0o1p8 Edit code A
hr 1.3000m Code [
Code CO <> Q-Code --
Hz 305°45'06" Desc. Concrete
v 89°18'00" String No.
- 20.1600m e e
| 0.5462m P e y
Meas | Dist | Store | Insert | Delete | Clear |

Once the code has been set choose either ‘Distance’ followed by ‘Store’, or ‘Measure’ to measure
and store the point in one operation.
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The Free Code and Attributes Options

u on

The Free Code commands, and special LSS Codes (. And “.." to start, end, Join to and Close can be

accessed from the Code List;

“1 Code 204/205

General

OffsetUD Offset U... ~

Setup Fr Setup (F...

Setup Pt Setup (P...

CTLObsRO Cntrlobs...

Freecode Free cod...

Notes General ... l

CTLObsID Control ... ™
New | Attrib. | | Cont

“1 Code 196/205

General

End stri... A
Close st...
. Start st...
OffsetLR OffRad R... l
OffsetFB OffRad F...
OffsetUD Offset U... W
New | Attrib. | | Cont

Some Point features have their dimensions set as attributes on the logger the attribute being added
to the 'Stub’ code. Recently was added to the LSS Prototype and therefore the Code List attributes to
the PIC — Inspection Cover, the diameter being measured in decimetres;

Map
PtID 0003 ~
hr 1.3000m
Code [N <>
Hz 283°1012"
\' 89°30'35"
<l 22.4160m
| 0.558Tm

W

Meas | Dist | Store | 4

“1 Coding

Enter Attributes A
Code PIC
Q-Code --
Desc. Inspection Cover l
Dim (INT) 6
............ >

| | | Cont

Similarly PT for Trees, with the spread as metres and PD, where the Spread in metres, trunk diameter
in decimetres, Height (Text) and Species (Text) are all attributes as shown;

“] Code 1/1

General
Tree+d...

New | Attrib. | | Cont

Back to top

<] Coding

Edit code A
Desc. Tree + dims
Spread

PS PS
Trunk 4
Height 6
Species APPLE v

| | | Cont
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The LSS Reserved Codes Options

LSS Reserved codes are included within the exported Code List as standard and many have associated
attributes, although many are not mandatory for LSS — use values of 0.0 for example on measured
versions of the Reserved Codes;

Some examples are included in the LSS Workshop Survey. The display mask will show the required
attributes (either integer, real, text or choice list) for the selected feature code

Use the drop-down list to select the required Reserved Code, -REC;

= M <] Code 3/1

14:55

1 Code 163/205 @1 0

General

-REC 2/3ptr... »~  =-REC 2/3 ptr...

-RIN Rect. in...
“HA HA offse... ]
-VA VA offse...

-NLP Perp off... l

-NPL Perp off...
-INT Intersec...

Cont New | Attrib. | | Cont

New | Attrib.

For -OU, we use a negative attribute for depth in metres;

1 Code 199/205 © I [ = <] Coding

General

OffsetUD Offset U... A Enter Attributes A
Setup Fr Setup (F... Code OffsetUD
Setup Pt Setup (P... Q-Code --
CTLObsRO  Cntrlobs... Desc. Offset U(+)/D(-) |
Freecode Free cod... l _jﬁ
Notes General ..

CTLObsID Co ntrol

New | Attrib. Cont
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With -SO the choice is to type in

‘Horizontal offset’'Vertical offset’

p ; PtiD A
Offset feature hr 1.3000m l
“1 Coding Code ;SDI*( )
Hz 308°33'36
AV 89°31'45"
e an
Enter Attributes N - m
Code -SO - ’ ~
Q-Code -- l Meas | Dist | Store | 3
Desc. String off + dim
Hrz offset -0.0500
Vrt offset 0.1000
Offset ftr KT1 o
| | | Cont

Setting the offsets to 0.000 will assume the observation itself is on the offset feature, e.g.
KT1 - Kerb Top

Note: The current feature remains active on repeated measurements.
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Adding Annotations

It should be possible to access the Annotation options through the Notes code as shown below;

€1 Code 205/205

@1 0 -1E4 <1 Survey

General

OffsetUD Offset U... ~ PtiD 0013 ~
Setup Fr Seiup {F... hr 1.3000m
SewpPt  Setp (P.. Code  INNNNNITT
CTLObsRO  Cntrlobs... z Botyad
Vv 89°31'45
Freecode Free cod... D m
i - e m

(v W

CTLObsID Control ...

New | Attrib. | | Cont Meas | Dist | Store |

Note: in the annotation on an observation should be made before either ‘Measure’ or ‘Store’ for that
observation has been selected.

Viewing on the Screen

The Map function will display the survey points and lines;

Survey <
iF o1 psmo &
. Q
20004 [a]
"\, gD00Z
-8 04 [
|:|~" Y
- ze *:-Iﬁ @
Meas | Dist | Store |
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Chapter 3

3.

Configuring LSS for the Leica Flexline

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

survey data are to be downloaded.

To configure our logger of choice in LSS we select
Configure Hardware & System

Choose ‘Logger - New'

(if there is already another logger configured then the

option will be 'Logger /

Next we need to choose the format of the data.

Configure Hardware & System

Configure Hardware 8 System

— Settings
() Display

() Display colours
() General

() CAD-Pro directional amows
() Defaut folders
() Default fort
() File Editor
Joystick settings
() Loaded text for Point features
() Maximum values
() New Survey parameters
(") Plotting
() Popup menu
() Query / Sections

Change).

Report / Plot ——
() Test sheet

Logger

Digitiser
() New

Amend
Delete

Back Cancel Help

- Mew logger

We will configure LSS as a Leica logger

using the Job (DBX) Reader.

Logger
|7Fom'|at :

ILeica

St

Description : IFIexline

Mew logger - Leica

Default data transfer/download

() Job (DBX) reader
() via Active Sync

Select the logger format as ‘Leica’ and give the

Cancel Help description as ‘Flexline’.

‘Next’

‘User invokes download via COM port

®

=

User invokes download via COM part |

But we need to tick

() Leica Survey Office

‘No data transfer / download by default

Cptions

’ii Mo data transfer./download g defautt l

IOKI
Options
|7CDI'H'I port (R5232) : Settings
Back Cancel Help
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We can accept these Standard Configure Hardware & System - Leica coding n

. . . . Leica data type : o
Leica coding settings, as they will relate to the e o == e s
Set-up Detail

format file (LSS_Flex.FRT) used in the Export to
GSl file on the Flexline.

Station name : |3_ I_Q— Feature code : IE_ I?ﬂi
Instrument ht. : |3_ l‘ﬁ— Target ht. |2_ |42—
Control obs (RO) : |ﬂ_ l‘“— Control obs(RO) : l__ l_u_
RO target ht. : IE_ I_ﬁ— RO target ht. : li_ I‘”—

General Text Comments Measured Offssts
iz |=_ 4 iz |_ |42 Left/right : |1T |42
o 2 |=_ e 2 |_ I‘” Frwd/bhowd - |1T I‘“
Clicking ‘OK’
3: IE_ 44 3: IC_ I_” Up/down IT I_”
Back Cancel Help
Configure Hardware & System n
— Settings
(O Display
() Display colours
() General
() CAD-Pro directional amows
O Defautt folders will allow us to ‘Finish” and ‘Save’ our logger settings to
() Defautt font .
O File Editor the registry.
Joystick settings
() Loaded text for Point features
() Maximum values
() New Survey parameters
(O Plotting Configure Hardware & System n
(") Popup menu
(O Query / Sections Corfiguration changes
Report / Plat —— Digitiser Logger — @ Save
’7(:) Test shest () New r@ Chang () Use changes - save / discard on exiting LSS
Amend () Discard - revert to last saved settings
Delete
Back 0K Help Back Cancel HE-‘IP

Note: This must be repeated for all PCs that are to use the Job reader.
Once installed and configured, the Job reader will read the card and the list of jobs will appear in the
next window. On selection of the Job to process LSS will directly create a Load file.
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For each survey parameters are set during the File New “survey initialisation” process.

Configure Hardware & System - New Survey Parameters allows these options to be set:

Mew Survey DEFAULT Parameters n

Set the Handling of 2-D data,

Handling 2-D data
(®) Termain is all 3-D - send 2-D data to Non-temain

(O Temain may include 2-D data - NOTE: volumes, etc, not pemitted Alter Standa rd An notatlon Of LeVeIS for
Annotation of Levels hydrographic surveys.
(®) Standard
O Hydrographic - Admiratty Drying height ; |2 i bove Chart d. 0.0 . . . .
O Hydrographic - Engneerng ). sbeve Chat datum The Drying height is the height above Chart
Survey units Area report Settings Datum tO be ConSidered as ltidall.
© Metres © Metres Default scale factor : |1
(O Feet () Hectares ’ .
& Yrds Fee [ Gurvature  refracion adusiment Set Survey units for length, area and volume
& e I_j::z Conditioning tolerance : [0.05 {m) in the Su rveyl
Ao o Vel . Smooth through different link features
guiar unins alume repol .
(O Dec. degrees (®) Metres Ohbs format VA colimation And other su rveéy param eters:
(®) Deg Min Sec .F.eat (C)VA /HD ® %0
OGrade force Sz O2m Angular units, Obs format, Vertical angle
. collimation.
Control tolerances Target height
Waming :  |0.01 i Maxi 5 i
e m = """} Control tolerances set the Load values for
S m Minimum - [0 ) Warnings and Errors, and also maximum and
Copy Prototype from minimum Target heights,
Survey : [CASURVEYSVWPROTOTYPENPROTOTYPE.LSS Browse

‘Copy Prototype from’ - an LSS template
Back OK_| | Cancel | | Hebp survey from which the feature legend and
display settings are copied.

'‘Default Scale factor’ - this value is used to provide a default scale factor to newly loaded or edited
stations to relate radial survey observations to their grid coordinates.

The value is normally be set to '1.0’, but, Note: GPS data (including stations) based on the OSGB36
TN15 transformation should have the local scale factor applied here.

‘Curvature / refraction adjustment’ - will apply a fixed correction to radial survey data.

The difference in level between adjusted and non-adjusted observations amounts to 7mm in the first
1km, rising to 7m at 10km, so is rarely of concern for most surveys.

‘Conditioning tolerance’ - applies to arcs and circular steps - either surveyed or Co-Go generated - or
when ‘Output smoothed links' is used.

'Angles format’ — all survey data is displayed in this format and can be changed.

'Obs format’ — cannot be changed once radial survey data have been processed. It is possible to have
different formats contained in Load file(s), but after being processed all survey data is displayed /
reported in this format.



VA Collimation’ - sets the default Vertical Angle at horizontal- either 90° or 270°. LSS is able to
process combined Face Right and Face Left station observations.

‘Control tolerances’ — refer to the survey data processing of control observations. When a control
(station) observation exceeds the warning or error values it is reported. However, when an error is
issued the survey processing will be terminated as well.

It is the responsibility of the surveyor to be aware of these settings.

Note: It is possible to use negative target heights for when the detail pole is inverted.



. Configure Hardware 8 Systemn n
The Configure Hardware & System menu control

the default LSS settings held within the LSS registry of SEE:Z;;

the current computer; O Display colours
() General

There Are many options worth investigating. (O CAD-Pro directional amows
() Default folders

It includes the Configure Hardware & System - () Default fort

oystick seftings
() Loaded text for Point features
() Maximum values

New Survey Parameters just described and many
other options that allow the user to fine tune many of

the settings of LSS. (O New Survey parameters
() Plotting
In LSS the default file editor sets the application that 823&.:?::;0“
opens a browsed file when the ‘Edit’ button is clicked. o
Report / Plot Digttiser Logger
() Test sheet () New (") Change
Amend
Delete

Back Cancel Help

Note: HiEditor is the recommended editor to use in LSS and is installed with the version 10 and
automatically set as the default, unless a previous version of LSS was already installed.

Configure Hardware & System - File Editor B Either way, in this case HiEditor should
Editor be selected in this window;
(®) HiEditor
Oother: [C\PROGRAM FILES FFE\PFE32 EXE Browse But it would be possible to set a

preferred editor here if required.
Back Cancel Help

Saving the configuration changes is then prompted and carried out if we click

'Finish’ in the correct button;

Configure Hardware & System n This will offer the user
Configuration changes ‘Save’ and ‘OK’ to permanently save any configuration
(®) Save changes.
() Use changes - save / discard on exiting LS5
() Discard - revert to last saved seftings ‘Use changes — save / discard on exiting LSS’ will allow us

to choose at the end of the session.

Back Cance Help

‘Discard — revert to last saved settings’ will ignore the latest changes to the settings.



A survey must be open to process the data in LSS and we will do this exercise in a new survey.

Select File New DTM from the main menu.

59 Select new survey

Cllck ‘BrOWse’ aga|nst ' vt » ThisPC » OS(C) » Surveys » Leica Flexline Survey
‘NeW SU I‘VEY' |n the Organize » MNew folder
dialogue below. -

Leica Flexline Survey

df
We can create a new ’

Prototype

_‘2 FLEXLINE_SURVEY.ASC 19/11/202

File | Input Feature CAL
E System Manager

F“| New DTM

v | D Search Leica Flexline Survey

= @

Date modified Type Size

X

6:50 ASC File 36 KB

folder for the new o
survey to go in and df
call it Testdata
File name: | FLEXLINE_SURVEY|
Select it in the ‘Save Save asype: [CHISY
in” box

 Hide Folders

Save Cancel

This will return to the ‘File New DTM’ dialog with the path and name of the intended LSS survey.

File New DTM - DTM survey

Mew survey F:'—-.Sunte'_.'s'-.Leica Flexline Survey\FLEXLINE_SURVEY

Survey title : |LEICA FLEXLINE EXAMPLE SURVEY

Copy Prototype from

Survey : F:'-.SURVEYS'-.PF{OTOTYPE'-.PROTOTYPE.LSS

Include stations from

(®) None
(O Prototype

() Survey |

Handling 2-0 data
(®) Temain is all 3-D - send 2-D data to Non4emain

() Temain may include 2-D data - NOTE: volumes, etc, not permitted

Option
[+ Configure Survey Parameters

Back Cancel Help

Technical Notes:

Browse

Browse

El C:\ Surveys\Leica Flexline\and the

survey name, e.g. FLEXLINE
SURVEY;

If required enter Survey title, or if
left blank, LSS will use the survey
name as the title.

Set the Prototype, and,

‘Include stations from’ as required

e The LSS Prototype is found in Testdata and also in Prototype directory, and either can be

used here.

e 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.

e The ‘Prototype’ will be as per ‘New Survey Parameters’ (described earlier).
o If we had stations already at the site, we could bring them in here,
e We will accept the default survey so any 2-D data will go to the survey’s Non-terrain).

e Tick ‘Configure Survey Parameters’, before Clicking ‘OK’



Ticking the ‘Configure Survey Parameters’ allows us to revisit the parameters set during the
initialisation process_and is worth checking through:

Configure Survey Parameters

Survey title : |LEICA FLEXLINE EXAMPLE SURVEY

Handling 2-0 data

(®) Termain is all 3-D - send 2-D data to Mon-emain
() Terrain may include 2-D data - MOTE: volumes, etc, not permitted

Annatation of Levels
(®) Standard

(") Hydrographic - Admiralty
(") Hydrographic - Engineering

Survey units Area report
(®) Metres (®) Metres
() Feet () Hectares
() Yards Feet
Yards
Acres
Angular units Volume report
(") Dec. degrees (®) Metres
(®) Deg Min Sec Feet
() Grads Yards
Control tolerances Target height

Waming :  |0.01 {m})
0.03 {m}

Emar

Back 0K

Technical Notes:

Maximum : |5 (rm)
Mirimum - |0 (i)

Drying height : |2 fm)  abowe Char datum 0.0

Settings

Default scale factar : [1

[] Earth curvature / refraction adjustment

Conditioning tolerance : |0.05 {rm)

Smoath through different link features

Obs format WA colimation
(OVANHD ® 30
® VAN 5D @ )ri]
(LD HD
Edit additions
File number : 799

Cancel Help

Obs. number - |10000

We can alter the Survey
Title,

Change the handling of 2-
D data,

Adjust other survey
parameters as required

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

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

e 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.

e 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.



3.5 Data processing — Input Download / Convert

The first task is to transfer the survey Job from the logger to pc and the recommendation is to use the
USB flash drive that has been formatted for the Leica instrument.
In the Manage Tab Select Data Transfer — Export

FLEX SURVEY © I i =W €1 Data Transfer @10 =

15:55

Fixpoints Meas.Data Export Import

02 >

Del. Data

We will set the 'To’ option to transfer Job to USB-Stick for the Measurements from 'Single Job’
1 Export © T | =N ] Select Dest. Folder! @10 =

15:57
Select

...USB Memory Device\Jobs

To <> File Name Date
Data Type Measurements < >

Job Single Job < > ______

Select Job FLEX SURVEY < >

Back | Search | List | Cont

We will be requested the Folder on the USB Stick — suggestion is ‘Download’ — and to choose the
Format file, which should be scrolled through to the LSS_Flex format, which we transferred earlier;

=) M <] Save Job as... © 1 0 lﬁ.

15:59

<1 Select Dest. Folder! © I 0

...USB Memory Device\ »  Format LSS_Flex {4k
File Name Date

— Download 30.11.20 ]

— o Extension ASC
Bl Images 30.11.20

mm Jobs 30.11.20 l

@ System 30.11.20 Vv

Delete | Rename | I Back | | | Cont
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Once we have transferred the Job we require, a message requests whether we wish to transfer any
other jobs across.

Once the transfer is complete we can switch off the unit and we now remove the USB from the logger
port to connect to the pc, bearing in mind the warning below;

Important Warning:

Never insert or remove the USB Stick unless the Leica Flexline sensor is switched off. If there is
data access to USB when removing or inserting it, your files may become damaged.

The USB Flash Drive is now inserted into one of the COM ports on the PC. The survey job should be
seen as a .ASC file as exported in the specified folder on the drive. It can now be copied across to the

project folder on the pc.
File | Input | Feature CAD-Pro Edit

Eu‘r‘; Load...
%% Load Thin Data...
In LSS we select Input Download / Convert to invoke the v Load Thin Data

Download data window. s PP Merge..

a‘ ‘ﬁ Extract Elevation...
Q' Convert from...

Eﬁl Downleoad / Convert...

e
Input Download / Convert - Download data n
Logger
Description Instrument type / data format . . .
e [ TS5 oot Change The Leica Flexline should already have been configured
on this pc, as above.
Options

85‘;:;':0‘;(‘:5‘*53‘:2%::“5 CoMpor If not, then ‘Change’ allows us to make amendments to

LSS invokes download from Geodimeter via COM port the |Ogger and CIiCk ’New’ and fO”OW the d|a|og boxes or
() Leica Survey Office . ) )
refer to the ‘Configure Logger’ section above.

No data transfer/download

Back Cancel Help Clld( NeXt

Input Download / Convert - Conwversion of Leica - LS5 default n

The dla|Ogue that fO”OWS a”OWS the Downloaded file : F:'-.Surveys'-.Leica Flexline Survey \FLEXLINE_SURVEY ASC Edit
conversion of the .ASC file to LSS Load ~ LsSiadfie: [FLEXLINE_SURVEY.001 Browse | | Edit
f| I e, Feature code conversions

. . . [ Conversion file | Browse | | Edit
If the LSS Ioad flle InPUt bOX IS empty [] Do not check legend for feature codes
and 'Next' is clicked, LSS will Options .
automatically provide the next available L Pepon detoted rfomaton || Detad: [ g Coornates <
load file number for the current survey. =

Back e Help

We can accept the default settings for
now.
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Input Download / Convert

, Stations : 1
Set-ups : 1
Converted radial obs. : 52

Converted image items.  : E

cooocoooo0ooo

Converted textual items. : 17

Conversion messages:
1 warnings.
Conversion completed.

"™QK" to sawve LSS load file, or
Cancel to terminate.

Pause Continue Back

If there are now errors the conversion proceed
through the above window, although it is not
unusual to see some Warnings in green.

A report is written at the end of the load file.

Input Download / Convert - File Close

COutput file C:\SURVEYS'\LEICA FLEXLINE SURVEY\FLEXLINE_SURVEY.001

Options

(® Save and LOAD file

) Save
O Delete

Back Cancel

At the end of the conversion process, we are prompted to accept

‘Save and LOAD file’;
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The ‘LSS Load Input file’ is the format by which all external data is processed in LSS.

Note: If the survey does not exist then File New will occur prior to Input Load.

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. .

Input Load n
Lozd Report Settngs A Load Report file will be generated -
O Device - | on e we will accept the default _nnn.TXT file
type for this exercise.
(O Adobe Acrobat : | Configure
@ File: [FLEXLINE_SURVEY _nnn. TXT A conversion file can be invoked if, for
] Overwrite repott file Lines per page : |67 {File) Bold text examplel the ﬂeld COdeS on the |Ogger
require changing to the LSS feature
Feature conversion codes in the survey’s legend
[ Conversion file : Browse | = Edit
[0 not check legend forfeature codes Leave the options as per default.
Load file Options T h t
. Report pauses on Include ere are o |Ons,
e Edit [ Ermors [ Crossing links p
Control wamings Stations ) ,
] Al wamings \Use Default Use Default
General text settings Strings restart on
[ Levels text style [ New setup ST D ‘Save as Default’
Levels text position [JChange of feature
TR And the options to set up annotations
for features, particularly for utilities
Corfigure
i surveys

Survey Parameters

Back MNext Cancel Help 'NeXt| .

Technical Notes:

e 'Report pauses on’ options will prompt us to click ‘Continue’ during the load when LSS encounters
‘Errors’ and ‘Control tolerance warnings’, or ‘All warnings'.

¢ ’Include Crossing links’ will place the longer of two crossing links into the Crossing link overlay.

e By unticking LSS will not include crossing links and this can provide a tidying process during the
load.

e 'Stations’ are in the load file by default, but unticking the box will allow the load to compute
during the processing or assume that Stations are already in the LSS Survey.

e ’'General text settings uses’ options are new to Version 10 and allow LSS surveyors, particularly
those carrying out utility surveys, to set a feature’s text style and position, based on the Level text
setting within the survey legend.

e 'Strings restart on ‘New setup’ or ‘Change of feature’, normally left unticked, will false a break in
strings, notwithstanding the use of string numbers.

e This is for simple coding, where there are no string numbers or start or end 'dots'.

e Clicking the ‘Advanced’ button gives access to ‘Advanced settings’ for redefining the ‘Conditioning
tolerance’ for inputting arcs and circles.

e There are settings for loading ‘Point feature descriptions as general text.



Clicking the ‘Edit’ button next to the Load & Hiiter - o x
file will open the Load file in the Fle Edit View Tools Help
editor configured / reviewed earlier 20, 155 Flewline, Built 13hug 2013 R

90, FLEX SURVEY
100, DM

A load file can contain either radial Blr 2aqy. 2020, 1224302

130
observations, coordinate observations or . ctow cooras
. . . . 160, Dr02/01-10.10.45
both, which can be opened in HiEditor; 171, s
182, A, 1035.300, 1032.875, 95.410, 1.00000000
20
210, Zero station coordinate not used
220, 2, B, 0.000, 0.000, 0.000
230
240, Setup Set Azmth
oL ——
261, ©DMS
270, Instrument constants (ppm,mm) = 0 +0
281, VASD
25
300, Set-on station &, Instrument height 1.£00
313, A, B, 338.42.46, 1.800
320, Control obs
335, 0, 338.42.46, 90.40.306, 0.000, 1.600, -STB
340, Control obs
355, B, 338.42.467, 90.40.300, 8.485, 1.600, -ST
360, Control obs
375, B, 338.42.467, 90.40.276, 9.487, 1.600, -ST
380, Control obs
385, C, 291.41.11, 29.45.095, 18.284, 1.600, -5T
400, Control obs
41s, C, 291.41.102, 99.45.074, 18.283, 1.600, -5T
425, 1, 276.08.232, 99.53.454, 17.899, 1.600, CO
88.5
89.0

435, 2, 257.41.106 .56.451, 20.161,
445, 3, 265.59.016, 89.07.453, 22.104, K
456, Start Kl ©

| | FLEXLNESURVEVGOT T TS T T T
0DLn1 Col0 Sel0

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, data 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 = An instrument 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 Input Lead - Initial Set-up ﬂ
coordinates are provided prior to the first

instrument set-up in the Load file, then an Seton Station A

Initial Set-up dialog will be presented to E:  [1000 N: [1000 Z: [oo
verify the station coordinates and
orientation. Description |

Default scale factor 1.00000000

Backsight to Station B

True bearing : [338 42 46 (dms} | Mode

Click ‘OK’, Back oK Cancel Help

Otherwise the station coordinates from the Leica instrument are loaded along with the detail.
The Load file can be viewed and edited to address any issues raised during Input Load.

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. For any that exceed the ‘error’ parameter the 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: The processing will also include comments on;
a) which detail observations have zero values and have been removed
b) whether a station observation is being used as 1d, 2d or 3d.

i.  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.

ii.  2d station observations have their target heights removed so that height differences are
not attempted to be reported

a) whether a station coordinate is 1d, 2d or 3d.
i.  If astation's xyz coordinates are all zero then it is ignored.
ii. Ifitis 1ditis reported but not used
iii.  Ifitis 2ditis 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




‘OK' to complete the load.

LSS will display the data.

This includes
updating the
triangulation
to create the
DTM.

On the
screen, the
loaded
survey
should look
like the
screenshot:

Input Load [ = |
P Cont Back Cancel
D LSSVI01A7 - Entes PC - DTV survey : FLEXLINE SURVEY - LEICA FLEXLINE EXARPLE SURVEY - a x
o
BhaieBA9&L, [L2LeLPLe AL [BRBTNICES “2 284 [¢&1 |
XA S T . BN
Ve T . 4 »
F 4V B s Fd
7 A &
# W% a
Pl b »
o @ ®
I C ¥
PR af-) - . ¥
A< : ?_
= 4, %
LN A
AR & ! B
&= o \ Ed
Al g y . .
=& - B
bl AL 2
¥ S %y
% ; : .
P L"v’j ] i
5 ,
? S‘#.l‘ 1 ,F
. . ®
"
YL

Survey | FLEXAE SURVEY -LSIEA FLETLINE ERAMPLE SURVEY

ekt conmard. .

Note: Attachments in the form of images have come through from the survey data.
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Chapter 4

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

e Points
e Lines
e Triangles

e Alignments

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

Input / Download / Convert.

From the main menu the export commands are listed under Export;

For survey instruments the key exports are:

‘LandXML’
‘MX (MOSS)’
‘Sections’
*‘Machine Control’
‘Triangles’
‘Survey Instrument’ - Code List
- Survey Data
‘Leica DBX Database’

‘Esri ASCII Grid’
'XYZ (.CSV)’

Export | Configure Help

| % AutoCAD DXF

THEGL
& HPGLto DXF

@ LSS 3D Vision™

xmi LandXML
MX (MOS5)
Sections
Machine Control
Triangles
Survey Instrument
Leica DBX Database
Star Met

@ i ascil Grid

X7 xvz(csv)

Choose which is the most appropriate for your particular logger.

o

Code List
Survey Data

For Leica Mid-Range including the Flexline loggers the most likely format would be Leica GSI Files.

The generated files are copied to the CF card or USB ready for transferring to the instrument.



Exporting Data as a Leica GSI File

Export Survey Instrument - Survey Data

Export Survey Data

Note: The logger parameters can be [=]
C . , , Logger

altered by ClICkIng Change or by Description Instrument type / data format

using Configure Hardware & System [Fesine [Leica - LSS defaut Change

/ Logger, or by clicking ‘Change’ in

dialogue box; Create file : [POINTS FOR SETOUT GS] Browse | Edt

Specify a name for the exported file Back Cancel || Help

and

click 'Next'.

This dialog allows the selection of observation and station data;

Export Survey Data n

Create file : F:\SUF{VEYS\LEICA FLEXLINE SURVEY\POINTS FOR SET OUT.GSI

Select / Data type Cptions

(O Individual observation(s) Pairt 1D : Paint number anly

(") Observations by Selection Fitter
(® Stations | Add string numbers to codes

Pairt number as per

CObservation
Renumbered in sequence for unique values

SPF chainage (rounded) : Browse | | Edit

Request SPF Start/End chainages

Back Next Cancel Help

‘Stations'’ first
Click 'Next'.

Export Survey Data Bl We will be offered

Upload file : CASURVEYSAWLEICA FLEXLINE SURVEYAWPOINTS FOR SET OUT.GSI

Add more data to file 7

Back fes No Help Yes'

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

Note: The observations
can have the code added
to the point number, which
can be related to the SPF
chainage.

‘Add more data to file’'

The Selection filter dialog will offer the opportunity of multiple observation selection criteria.

Export Survey Data n

Create file : F:\SUHVEYS\LEICA FLEXLINE SURVEY\POINTS FOR SET OUT.GSI

Select / Data type

() Individual observation(s

(®) Observations by Selection Filter

(_) Stations

Back Mext Cancel Help

Back to top
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We make our selection

Export Survey Data - Selection Filter

— Tobe

(® Included
() Excluded

— From overay

Temain

Mon4errain
Crossing links

— Type
1D Radials
2D WYZ

— State

® Any

(O Calculated
() Amended

— Obs from
Within boundary
On boundary

through the various - Data
(® All observations All text tems
. . . () Individual obs selection
Selection Filter options; O Individual link selection
() Paint features : IPGP. PGY, PMO Select | | Locate
() Link features : IMH. MHR, UE1C Select | | Locate
— Restrict by
[JPolygon []Rectangle/cursor [ ] Rectanglelimts [ ] Cument screen Use previous
Surface features : INofeatures selected Select | | Locate
[] Load File Number : I 001 Locate []Setup : I q Locate
— Instrument Height — Target Height
[ Max IC im) |Locate OMax: [0 (m) |Locate
I Min IC im} |Locate [ Min : tl m) |Locate
— Level range — Obs no range
[ Max - I: M} Locate [IMax : IC
I Min : I: im}  Locate [IMin : IC

Hit ‘Apply’ to make selections on the screen — there can be many.

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.

Select -Upload when prompted.

Export Survey Data n

Upload file : C:ASURVEYSHWLEICA FLEXLINE SURVEY\POINTS FOR SET QUT.GSI

i

Add more data to file 7

k. !

Back Yes Mo Help
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‘No’ once selection has been made

Once complete, the data are held in an ascii file and can be viewed in the default editor, HiEditor,

HiEditar

File Edit View Tools Help

O

X

1Fl10001+000000000000000A
2%110002+000000000000000B
3*110003+000000000000000C
4%110004+0000000000000003
5%110005+0000000000000004
6%110006+0000000000000006
T*110007+0000000000000006
8%1100028+0000000000000007
S¥110009+0000000000000007
10*110010+0000000000000008
11*%110011+000000000000000%
12%110012+0000000000000012
13*110013+0000000000000013

31..10+0000000001038300
81..10+0000000001035219
31..10+0000000001021310
31..10+0000000001016253
31..10+000000000101228%9
31..10+0000000001010624
51..10+0000000001010624
81..10+000000000101172¢8
81..10+000000000101172¢8
31..10+0000000001013534
31..10+0000000001017282
31..10+0000000001022341
31..10+0000000001022692

W 4 v W|POINTSFORSETOUTGSI[ [« 7

0D Ln1

Col0 5elD

32..10+0000000001032875
82..10+0000000001040781
32..10+0000000001039630
32..10+000000000103132¢
82..10+000000000103251%9
32..10+0000000001032343
52..10+000000000L032343
82..10+000000000103610%9
82..10+000000000103€109
§2..10+0000000001035574
32..10+000000000103471%9
82..10+0000000001044521
32..10+0000000001044883

83..10+00000000000528410
83..10+0000000000098310
§3..10+00000000000554589
83..10+00000000000987446
83..10+00000000000538562
§3..10+0000000000093565
£3..10+0000000000098565
83..10+00000000000538528
83..10+0000000000098525
§3..10+0000000000093566
83..10+00000000000528675
83..10+0000000000058370
§3..10+00000000000%3365

71....+0000000000000-5T
71....+0000000000000-5T
7l....+0000000000000-5T
71....+00000000000000KL
71....+00000000000000KL
71....+00000000000000KL
Tl....+0000000000000C52
71....+0000000000000C52
71....+00000000000000K3
7l....+00000000000000K3
71....+00000000000000K3
71....+00000000000000B4
71....+00000000000000B4

before being copied to the USB Flash drive ready for copying to the Leica Flexline.
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Export | Configure Help

The LSS Export to Code List, now found in Export Survey | AutoCAD DXF E_ 85 9%
Instrument - Code List will produce a Leica code list. " HPGLto DXF = =
Note: for new users we suggest that the LSS Prototype Legend %p LSS_BD Vison™ |
(supplied with the LSS media) is used as a starting point for ﬂ Uiy

which there is a pre-built code list available in the Vi LandML
‘Support_Files\Leica\Mid-Range\Code’ folder of the LSS media. Zlif:dfs] :

Please refer to the ‘Transferring a code list..
that explains how to copy these files onto the device.

Export Code lists n

Instrument type
() Leica HeXML (Captivate)
() Leica HeXML {Viva

@) Leica IDX (1200
(_J Leica XML (lcon)

() Topcon XML code library frecommended)
(") Topeon TOD code librany

() Trimble - FXL Library file {recommended)
() Trimble - Survey Controller (older version)

Back oK Cancel Help

The various settings are displayed in the
next export window for us to provide;

‘Select’ the required Point features.
Tick the

'Use trailing digits as dimension
attributes’

‘Select’ the required Link features.

Set the specific Point feature codes for
Tree features

Leave the ‘LSS reserved codes’ box ticked
to include all the Reserved codes as Free
codes.

Create the Filename for the code list and
click 'OK’;

Export Code Listinstruments - Leica u

Create file : |FLEX CODES.CLS Browse

Back CK Cancel Help

."in Session 1 above

Machine Control

Triangles

Survey Instrument 4 Code List
Leica DBX Database Survey Data
Star Met

@ EsiAsCl Grid

X7 xvzicsv

To update to a
new Code List for Leica Flexline we

Use LSS to generate the IDX code list

‘Leica IDX (1200)
IOKI
Export Code Listinstruments - Leica n

Foint feature(s)

Points : |a|| Select | | Locate

Use trailing digits as dimension attributes

Link feature(s)

Links : |a|| Select | | Locate

Include attribute for string numbers

Tree features
[]Spread : [PD1 Select Trunik : P51 Select

Include height choice list
Include species choice list

Code list type Cther

(CITPS100 LS55 reserved codes + extras
(I TPS300 Include link choice lists

() TPS400

(I TPS700

(IGPS500

(I TPS1100

(®) Fledine |

(_) TPS1200/Viva

Back QK Cancel Help




Technical Notes:

e  When the Code list is copied to the Leica Flexline, the Code List name appears.

e The default is to include all ‘Points’ and ‘Links’ Features, but they can be (multi) selected.

e LSS will recognise any series of point features with numbers appended to a stub code and
automatically export as attributable features.

e  When coded the attribute is added and when converted to LSS the attribute value is appended
to the stub code. Examples are PC, PD, PS, PT and recent addition, PIC.

e Some attribute values are set in decimetres to allow diameters to be coded correctly.

e Trees are special examples where the (default) PD and PS codes allow trees with spreads (PD in
metres) and trunks (PS in decimetres) to create trees with varying spreads and trunk diameters.
These also include attributes for height and species.

e The recommended default is to include the LSS Reserved Codes by ticking the box.

e The LSS Reserved codes are accessed via the F7 Free Code Hot key and will also include
attributable values.

e 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.

o 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.

e The primary String codes and Code words are;

e 'CTLObsID’ - for point coding a control observation for the instrument and LSS simultaneously.

¢ ’'Notes’ — for adding general text at an observation

e 'Freecode’ - for adding multiple codes to one shot only

e Start a new string from the previous point

e 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.

e This also requires the features PD and PS to exist without the integer value as per Point
features.

e 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.



Conclusion

In this workshop we hope that you will be in a position to start making the most of the survey
instrument, feature coding in the field, transferring survey data and design data from and to the
survey instrument.

We have looked at the LSS Reserved codes and using LSS to coordinate and check the survey control
stations.

We should have covered a good deal of the options, but there are always new possible methods and
developments so do keep in contact by visiting the LSS Help and other on-line resources, and calls to
our support line.

We hope you become comfortable using LSS with the Leica Fexline and feel able to apply what you
have learnt today to undertake a wide range of survey and engineering tasks in the future.

If you wish to attend any further training courses please contact us...

McCarthy Taylor Systems Ltd
Aerial View
Shab Hill
Birdlip
Gloucestershire

GL4 8JX

Tel 01452 864244

May 2021
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