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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 & 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 &

Install LSS & " )} | 3D Vision & Point

Test Data Cloud Data

Test Data’; Install the LSS progr

Movie Tutorials

A

o
Survey & Machine e
|
; Our Website | 7 |
(dtmsoftware.com)
/

For a new install use
‘Full LSS Install Incl

Dongle Drivers’

< Install LSS and dongle drivers —
X stall LSS v10, the dongle drivers and some test data S G
{ Full LSS Install incl C. During installation you can choose where to install Full LSS Install incl
§ Dongle Drivers dthe bution please wait as YA Dongle Drivers
- - I ppear. +r
Install Client Dongle Install Client Dongle i yor e 5

Drivers LS Drivers b

z u
A \

nstall Server Dongl: 144 Install Server Dongle]
< Drivers. / 1 < Drivers
v e LN N J

® ®

Install Enhanced
S Testdata

® ®

InsalEnhanced o e
L% e =

Test Data’,

install Server Dongle
Drivers
—y g.,_,\'

which includes examples of Point Cloud data and R S
the files we use in our specialist training courses :

Back to top Page 4 of 48

Instrument Manual - Interface to Leica Geosystems Captivate

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



1.2 Survey Instrument and Machine Control Support Files

Return to the Install Home Page;

| Ve -.
=4 Install LSS & ! 9 \ 3D Vision & Point
e Test Data n\’ﬁ‘,‘} Cloud Data
Movie Tutorials | F 3rd Party Utilities

Select

Survey & Machine

‘Survey & Machine Control’, B\ W

Contact Us

 specific st trol systems

= o
\ =/
e

DTM and Port

and access the files/documents for your
instrument type-

For Leica instruments and loggers select

‘Leica survey and machine control’

machine control

i ! v _
\ T’r‘"':::::.":;zr:‘d Convert Trimble CAl
§ to T a3
= . - o Topcon

focus
on coding

Choose “1200/Viva/Nova/Captivate’ and the :
Vimeo,' ;_ Do you have Captivate?

1 50, please view the video tutorial below
(Opens in your defauk media playsr)

7

_/Browse the Leica
/" supportfiles folder

There follows pages for the Leica PDF Manuals and
other Leica related installs and files;

Download our Leica/l SS workshop Manual
(the document will open in your defaull Acrobat viewer)
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Three Example Codelists are 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):

LSSv10Captivate - the standard LSS Prototype for Captivate instruments
LSSV980Road — includes LSS road markings

LSS1200Adv - an advanced version, which uses an alternative method to group features together in
the code list. This is only intended as an additional facility and may be used to demonstrate ideas
which can be added to the standard codelist in use.

I W= Code - 0
Home Share View N 0

l:(__-) - 1 » ThisPC » Local Disk (C:) » support_files » Leica » JobDBX » Code » v O Search Code y-l
\’_I‘IE'H sales@dtmsoftware.com (ds) () Mame ’ Date modified Type Size
=_E Videos 1) captivate_code_listzip Compressed (zipp... 8KE
(= Local Disk (G) 1) code_list.zip Compressed (zipp... 37KB
i Inel | L551200Advax05 X06 File 76 KB
¢ Perflogs | L551200Adv-23 X23 File 11KB
. Program Files || LSS1200Adv.XCF XCF File TKB
. Program Files (x6) | LS5va_80.x06 X06 File 41 KB
i rough_gu.ides | LSSv0_80.X23 %23 File 11KB
. support_files | LS5va_80.XCF XCF File 1KB
b Bdtras __| LSSv10Captivatex06 X06 File 31K8
b Geodimeter | L55v10Captivate 23 X23 File 11KB
‘ f::”a" __| LS5v10Captivate XCF XCF File KB
|| LSSV9B0Road.x06 X06 File 51 KB
; 2::‘;; || LSSV980R0ad K23 X23 File 11KB
|| LSSV980Road.XCF XCF File 1KB
b JobDBX | Readmelst.TXT Text Document TKB
Code
‘!. captivate_cede_list.zip
1) code list.zip
Coding_examples
Format w
15items 6 items selected 24.7KB =
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1.4 LSS String Coding and Reserved Codes

AT o A g
| E AN Rough Guides
o. 1 ' Rough Guides on how to use LSS
- B o kB 8 ol o g aes b recre D

o)

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;

1 ¥ + | LSS _Survey_Codes - O b4

Home Share View 0

&« v P » This PC » LSSV100102 (D:) » support_files » LS5 Survey_Codes v @ Search LS5_Survey_Codes ped

-

~ Mame Date modified Type Size

v support_files
Extras 2 LS5 String_and_Reserved_codes.pdf 01/03/2017 17:13 PDF File 363 KB

Geodirneter

Geomax

Leica

LSS Survey_Codes

Prolec

Starnet

Topcon

Trimble

litem  1item selected 262 KB =
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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

189 LSS VIBOLE? - Elbes PC - DTM survey : PROTOTYPE ["] - LSS Version 10 Prototype survey - 8 %
Fie Ingut  Festure CAD-Pra_Edit Conirol Transform Output Repodt Plot Display Guery 3-DView LsrgeDate 30 Vision™ Export Configure Help
i ) 2 ¥
80 neeABDE L LpppLrLAIA BETNCL|SYHRYEYS «321 @
%|s |4 1 T . 2
e ) o ~, L]
- o - . . - o £ h N -2
el A Query List - Point features [~ ] oo 5 ¥ /
FaEar: . s o~ e { o
Ps - \
- Code  Description Usage  Removed Plot  Height Terrain ~ =1 = h
2 & d \ 2
B¢ A PASP  Asphalt 1 Ves Ves = /(,“ . 4 &
25 % PBL  Building line 1 Ve Ves
; PEOL  Bollard 1 Yes 1200 Ves
? X PC Circle 1 Ye: Yes
Ve PC1 Circle0100D 0 Ve Ves s H
5| T PCI0 Circle 1.000D 0 Yes Yes ¥
: PCH Circle 100D 0 Ve Yes
B = PC12  Circle1.200D 0 Ve Yes ¥
* i, PC13 Circle 1.300D 0 Yes Yes 7-
n' PC14  Circle 1400D ) e Yes —_—
A% pcts cCrderoon o v . u
< > ’ Ty
k- A
N =]
Note: the above usage counts may include Edit / Removed obs. - =
& - See Help for further details. R pr
M —_— - =
< ] Back oK Cancel Help ! v
N % L]
M~ Query List - Link features B . ) iy
A E & )
™ Code Usage Plot  Height Smooth Terrain A D
N B 1 Yes 3.000 Yes N N
A 88 1 Yes Yes - - e
A BF 1 Yes Yes ; ) . =]
< wp BHP 1 Yes Yes S — .
BO 1 Yes Yes . L - Lo L]
A BST T Ves Yes . S .t |
‘e BT British Telecom 1 Yes Yes I T PR M —
- C Contour 1 Yes Yes Yes Sata s ;
CFL Cliff face left 1 Ves Yes ) il - —
FY CFR Ciff face right T Yes Yes :
A €H  Drainage Channel 1 Yes Yes v : N
< > .
r . - - -
Back ok Cancel Help €= 150795

W= 158080
Seect command

Prototype Survey File - PROTOTYPE.LSS ;
Query List as displayed can be used to list the legend entries.

Traditionally the format to use for Leica System X instruments and loggers has been the system X files
themselves that make up the code list - .x06, .x23 and .xcf.

Three Example Codelists are 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).:

| [ % | Code = O x
Home Share Wiew 0
« v A » ThisPC » LSSV100102 (D:) » support_files » Leica » JobDBX » Code v O Search Code P

v Leica 2 MName Date modified Type Size

Builder ¢ captivate_code_listzip Cornpressed (zipped) Folder KB
GP5300 ¢ code_list.zip Compressed (zipped) Folder 21KB
v JobDBX 1 LSSv9_80.x06 X06 File 41KB
v ) Code |7 L55v8_80.23 %23 File 11KB
| captivate_code listip |7 LSSvO_80XCF XCF File 1KB
. _— | LSSv10Captivatex06 X06 File 31 KB

¢ code_list.zip S
. || LSSv10Captivate.X23 X23 File 11KB
Coding eamples | LSSv10CaptivateXCF XCF File 1KB
Format | LS5VAB0Road x06 X06 File 51KB
Leica_Geo_Office Tools_en | L55V980Road.X23 %23 File 11KB
Machine_control | | LSSV920Road XCF XCF File TKB
Mid-range o ~ Readmelst.THT Text Document TKB

12items 3 items selected 423 KB B
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LSSv9_80 — derived from the standard LSS Prototype for Leica 1200 and Viva.
LSSv10Captivate — derived from the standard LSS Prototype for Leica Captivate.
LSSV980Road — derived from the LSS Road markings Prototype for Leica 1200 and Viva.

However, with the demise of LGO Tools has gone the option of that program'’s Code List Manager and
hence an alternative is now available from within LSS and the

Prototype.LSS survey.

Export | Configure Help

1%  AutoCAD DXF )8
i LSS 3D Vision™ 4 & =
Iir{'hllj LandxXML [
The command MX (MOSS) v
Sections 4

Machine Control

Triangles
Export Survey Instrument - Code List Survey Instrument Code List
Leica DBX Database Survey Data

Star Met
@ Esri asci Grid
Export Code lists n X‘lfz KYZ (.CSV)
Instrument type
(® Leica HeXML (Captivate)
() Leica HeXML (Viva)

() Leica IDX (1200) Allows
() Leica XML (lcon)

(O Topeon XML code library frecommended) Leica HeXML (Ca ptivate) '
() Topcon TDD code library

O Trmble - FXL Library e fecommended) To be selected at the top of the list.

(") Trimble - Survey Controller {older version)

Back QK Cancel Help
Export Code list - Leica HeXML B
Create file . [LSSv10_Captivate XML| B Edit .
ractle: fesvio-cavate e This export method has been used to create a code
Code List : |L55v10 Code list .
T e list for the latest LSS v10 Prototype —

Point feature(s)
Poirts : |a|| Select | | Locate LSSV1 O_Ca pt|VateXM L.

Use trailing digits as dimension attributes

Link feature(s)

Links : |a|| Select | | Locate
Tree features
Spread :  [PD1 Select Tunk :  [PS1 Select

Cther
LSS reserved codes + extras . . .
When starting a new job on the logger, it can be

Back oK C | Hell . . . .
= e configured to include this code list.

The LSS Export command is covered later on in this document.



The two requirements for using LSS coding on Captivate to the best advantage are

‘Code List’ - created by LSS

‘Work Settings’ — suitable configuration for LSS coding
(identical for both EDM and GPS).

Code List — An example code list has been built from the LSS prototype legend (supplied with
Testdata) and is available on the LSS media within the folder
‘Support_files\Leica\JobDBX\Code\LSSv10Captivate.x06, x23, .xcf, .

The LSS point features translate as ‘point codes’ and the LSS link features as ‘point codes with lines'.

Note: the use of 'line codes’ appears unnecessary and has been avoided because of the
incompatibility when processing the same code list from a Viva.

The following steps explain the method of transferring this code list to the Viva;

Copy the required Code list files .XCF, .X06 and .X23, from the LSS media ‘Code’ folder to the ‘Code’
folder on the card or USB memory stick.

Transfer the Compact Flash card / USB memory stick from your computer to Captivate.

From the Main Menu 9 Leica Captivate - Home  (p & #9 {0000 @ E’ 9 Settings G 2P i @ E
‘Settings’ P nnnnnnnnnnn
kil
demo SurveyCod testLSS ; .
‘Tools’
F OK F OK
“ Tools \; = !k' Vi wovet @ _)
‘Transfer user objects’
OK
Set ‘Object to transfer’ as ‘Codelist’ 9 Transfer User Object: ™ ; 1070 @
Object to transfer Codelist
Set ‘Codelist’ to the relevant code list f"de"“ L8Svi0Captivate
rom
, ) . , , , , . To device Internal memory
Set 'From’ as either ‘'USB’ or 'SD Card’ depending on the data Transfer all objects of the

i lected
transfer media selected type

Set ‘To’ as 'Internal memory’ oK

OK [F1]. o IR IR IR OB D



Alternatively and for the latest LSS Captivate Code List we need to ensure the LSSV10_CAPTIVATE. XML
is copied to the USB for transferring to the logger, but it will need to be in the Data folder of the USB

flash drive.

| 4 < | Data

e e

Share View

v USBMemory Device

Code

> Config
Convert

> Data
DEX
Downlead
Gps
Gsi
System

4items 1 item selected 43.6 KB

« Users » Public » Public Documents » Leica Captivate » TS » USB Memory Device » Data

~

~
~

Name Date madified Type

28/08/2018 09:52
28/08/2018 08:52
28/08/2018 09:52
11/12/2018 1213

File folder
File folder
File folder
XML Document

Geocom
Gps
Map_Images

| ] LSSV10_CAPTIVATE.XML

Search Data

Size

49KB

E=

We need to open a Job, for example ‘Default’, followed by ‘Import data’ and 'XML’;

B LeicacaptivateTs

[ —

to create ni

Default

(=)
3
o K
Settings

3D viewer

OK

Default
“ View & edit job properties

" View & edit data
L2 Import data

+ Export data

% Send data

% Delete

& LeicaCaptivateTs

< Import XML Data
From

From file

Import points, lines,
coordinate systems & point
codes

Import global codelist

Import alignments
Import DTM

Back to top

@®,
o¥

Measure

oof

Stake points | Stake to line

9

ASCIl / GSI
0 Alignment
> # DTM
> DXF
] XML

i

LSSV10_CAPTIVATE.X..

LSSV10_CAPTIVATE.XML

Import Data from

This time we set From - USB
From file — LSSV10_CAPTIVATE.XML

We ignore points and lines and so
forth, but tick

‘Import global codelist’
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1.6.1 Work Style Settings

Note: These screen captures refer to TPS and GPS or just TPS, depending on the instrument. These
settings are to be set the same for each type of instrument and will need to be duplicated where both

are present.

ID templates - To set the ID Templates.

From the Main menu

‘Settings’

‘Customisation’

‘ID Templates’

‘GS points’ as <Manually enter>

‘TS points’ as <Manually enter>

‘TS auto points’ as ‘TPS_Auto_0001’

a a = = 2D -----
9 Leica Captivate - Hor . Do @ 35
Q,
? ; : i
here Tap her|
Jesign
to create ne Default
® ® ®
& ﬁ oY o0F o8
Settings 3D viewer Measure Stake points  Stake to line
Fn I QK | Fn
3 s = 2D -
9 Settings = 5 Do @ o
(@) 1 = 2 8 3
i | A
Connections GS Sensor TS instrument
4 TG =
i L=
Point storage Customisation System
AT 0 ¢
Tools About Leica Captivate
. 3 - X 2D -----
< Customisation b To— @ =
P —
/! = 2 :
_—
Working style wizard User defined pages ID templates
= ]
2 4 5 ‘mm 6
Sy It gz
Hot keys & favourites Coding App visibility
Fn QK Fn
= 2D -----
< 1D Templates = 3 T @

GS points
TS points
GS auto points
TS auto points

Auxiliary points

Templates are used to define the point ID which is
suggested within apps

OK

Note: These screen captures use TPS and GPS as the example.

Back to top

<Manually enter> >

<Manually enter> >
GS_Auto_0001 >
>
>

TS_Auto_0001
Aux0001
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The settings for ‘ID Templates’ require the use of the second dialog ‘ID Template Library’

9 ID Templates 23 o @
GS points <Manually enter> >
TS points <Manually enter> >
GS auto points GS Auto 0001 >
TS auto points TS_Auto_0001 >
Auxiliary points Aux0001 >
Templates are used to define the point ID which is
suggested within apps
oK
For example, highlight the TS0001
And
‘Edit’
9 EditID Template 5 ; 077 @
ID 0001
Increment point ID Only numerically v
Increment by 1
When point ID is edited,
place cursor in position 1 v
number

Note: in LSS for detail observations, the equivalent
Observation Number is numeric only, so it is best if all
the set ID points are set numerical, for example, as
shown;

This will help ensure that the observations on the logger
have unique numerical ID.

It will also result in all the observations being listed in
the correct order

9 ID Template Library T ;0 @

<Manually enter> >

Where relevant click ‘Edit’ after selecting your choice

Incremnt by 1

TS0001

Incremnt by 1

GS_Auto_0001
Incremnt by 1
TS_Auto_0001

Incremnt by 1

Aux0001
Fn QK

New Edit | Delete Fn

Set the ID to 0001

< 1D Templates @ 2040 o e @
GS points 2001 >
TS points
GS auto points 3001 >
TS auto points 4001 >
Auxiliary points 5001 >

Templates are used to define the point ID which is
suggested within apps

OK

Note: The ‘New ID Template’ dialog is not always available because some options are ‘system ID
templates’ and cannot be edited e.g. <Manually enter> and ‘Use code & string’.

Note: It may be necessary to go down one to Area001 first, to effect this change.

Back to top
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1.6.2 Coding & Linework

Return to ‘Settings’ and ‘Customisation’, then select ‘Coding’;

q 2D -----
< Settings 2% 1D weeen @
@ 1 = 2 8 3
\ [ VN
Connections GS Sensor TS instrument
B ‘'BE = -
1 I I
Point storage Customisation System
X7 0 ¢
Tools About Leica Captivate
o S 2D -----
&l Codlng & o 1D ~=nem @ 17:01

Code & attributes Linework

Create linework v

Coding functionality

Allow new codes to be I
created
Show code description v

alongside code
Allow lines to be coded |
independently of points

OK Page

‘Create linework’
'‘Allow new codes to be created’ and
‘Show code description alongside code’.

‘'Suggested attribute values' to ‘Last Used'’

Tick

< Customisation 28 e @
s —-— asaa
/] = 2 gaga 3

Working style wizard

Bx

Hot keys & favourites

User defined pages

ID templates

= |
| 6

= |
App visibility

9 Coding
Code & attributes Linework

=]

Allow lines to be coded
independently of points
Suggested attribute values
Prompt for mandatory
attributes

Coding allows measured objects to be easily visualised
within Leica Captivate & CAD software

'Prompt for Mandatory Attributes’ to 'When code is changed’

Last used v

Page

The 'Last Used’ which will recall the last attribute value for each individual feature e.g. for link features

the last used string number for the selected feature will be offered.

The 'When code is changed’ where attribute input will not be requested unless the feature code is

changed.

Back to top
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Note: a feature change can be triggered by toggling the feature list using the right and left arrow

keys.
9 Coding @12 P Voo @ e
Code & attributes Linework | .
Begin line CITn  Linework: The screenshot shows the suggested settings
Begin 3 pt arc BC for Linework on the logger.
Continue line C
Begin spline BC Please set the following;
End spline EC ) ) ]
Cont spline oc Begin Line = BEG and Close Line = CLO
Close line CcLO
Page | |

Quick coding Note: This can be enabled by setting the Coding functionality (shown above) to 'Only

code pts - No linework'. Then on the Quick coding tab set to 'On' and the number of Digits to use and
how they are stored.
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1.6.3 User Defined Pages

These next settings configure the display screens on the Captivate logger seen during detailing.
There are three page Tabs available to view on the screen.

Return to ‘Customisation’ select ‘User defined pages’

q - 2D -----
9 Settings % e @
@ 1 = 2 8 3
I/ [ A
Connections GS Sensor TS instrument
4 | | | i 5 L] 6
=] ol
Point storage Customisation System
X 7 0 ¢
Ve
Tools About Leica Captivate
N % 2D -----
9 User Defined Pages & | Ty @
TS GS

Press 'Edit' to define the contents of the user defined
pages

Define
Name Measure
. oK Page
9 Page Settings 1 T o @
Name (Measure
st line Point ID
2nd line Code v
3rd line Target height v
4th line Separator v
Sth line Hz angle v
6th line V angle v
|fn OK Clear F|
< Page Settings 1 b s ol @
6th line
7th line Horizontal distance
8th line Difference in height
9th line Separator v
10th line Easting v
11th line Northing v
12th line Height v
fn OK Clear Fn|
Back to top

< Customisation

T

%
1 2
/> —
Working style wizard User defined pages
(1]
4 ] 5
= T

Hot keys & favourites Coding

Fn| OK_ |

TS’ tab to set the display for Total Station.

Each page is accessed via the down arrow

Click ‘Edit’ to view or make edits.

Page 1 is given the name ‘Measure’

by default, which we can accept.

2D -
1D)===e=

@M
o
ID templates
v 6
m |
= |

App visibility

We will accept these settings but they can be customised

as required for the future.
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Next in ‘User Defined Pages’ use the

down arrow to change to Page 2;

'Edit’

9 Page Settings 2
Name

1st line

2nd line

3rd line

4th line

5th line

6th line

Fn oK

Next use the

@M

=0 1D -----
Point ID
Target height
Separator
Annotation 1
Annotation 2

Annotation 3

Clear Fn

down arrow to change to Page 3;

Here we will ‘Edit’ the ‘Code’ tab to help us see how the
feature coding works with the attributes in the LSS code
list. This will not affect the information displayed on the

‘Survey’ screen

[4 Page Settings 3

Name

1st line
2nd line
3rd line
4th line
5th line
6th line

fn OK

9 Page Settings 3

6th line
7th line
8th line
9th line
10th line
11th line
12th line

Fn OK

= 2D - @

< User Defined Pages i e 1134
TS GS
Press 'Edit' to define the contents of the user defined
pages
Define
Name Page 2

oK Edit Page

Change the tab name to ‘Annotations’
Leave as displayed

< User Defined Pages T | o @
TS GS
Press 'Edit' to define the contents of the user defined
pages
Define
Name Code

oK Edit Page

% T 2.0000 m @ -

0 a——-- 1:45 . .

- = If required we can rename this tab.

Point ID

Target height

Separator Scroll down to access the next lines.

Code

Code description

Attribute 01 . .

The key here is to make use of the attributes through the
Clear ! LSS reserved codes which should be found in the code

<% T @ % jst.

Attribute 02 Set each line for the display as indicated here.

Attribute 03

n mpl lick ‘'OK' or 'F1’

Attribute 04 Once complete, click 'OK' o

Attribute 05

Separator

Unused line

Clear Fn

Note: This screen example is for TS. The equivalent setting for ‘“Target height’ on GS is ‘Antenna

height’.



1.6.4 Hot Keys & Favorites

Return to ‘Settings’ and ‘Customisation’

9 Leica Captivate - Hor % o @%
Q
,_ 7] [—
% :
here Tap her
design g create ne Default
® ® ,

- X3 o of Jof

Settings 3D viewer Measure Stake points = Stake to line
Fn | QK | Fn
select 'Hot keys & favorites’
Tab ‘TS hot keys’
“ Hot Keys & Favourite @ 7 31., 2000m @

GS hot keys GS Fn+hot keys GS favourites TS hot keys TS Fq+>

. N = 2D ----- B
< Settings o o Ty @ %
@ 1 = 2 g 3
N % I AN
Connections GS Sensor TS instrument
‘B = -
= il
Point storage Customisation System
X7 @ ¢
Tools About Leica Captivate
Fnl OK | Fn
. . ® T 2.0000 m
< Customisation =0 T @
&+ — anaa
/] = 2 o
Working style wizard User defined pages ID templates
a 4 a 5 Hem 6
= InH 5|
Hot keys & favourites Coding App visibility

Fn

The right arrow displays the list of options

Set 'F7' to 'Enter free code’

Leave others or change as required by hitting

F7 Data - Enter free code >
F8 Data - View & edit... >
F9 TS - Select target >
F10 TS - Toggle auto/m... >
F11 TS - Measure & tar... >
F12 TS - Toggle PowerS... >
oK Page

Back to top
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1.6.5 The Function Button

. . Hz 257°22'15"
9 Leica Captivate - Hor(D) 212 42 #2775 " @
Q,
4 '
here Tap her
design
to create ne Default PTIVATE )
=i ] ® @
T R
Settings 3D viewer Setup Measure Stake points
[] ok I

Once pressed the function opens Tabs for;
‘Instrument’

‘New job’

‘Home’

‘End’

‘Exit’

The Function buttons are located in the bottom corners

of the main screen;

4 Leica Captivate - Hor(D) 1o 0 *2722'% @
Q,

? ? [

here Tap her,

1esign 4o create ne Default PTIVATE [
o X Ay oo
Settings 3D viewer Setup Measure Stake points

strumentNewjob Home End Exit 7@

For example, the ‘Instrument’ tab allows us to choose the instrument type;

Hz 257°22'15" @
V 90°16'23"

9 Choose Instruments 1€0) 19 §?
Choose the instruments to use
@ Use TS only

Use both GS & TS

OK

Back to top

In this manual we have set

‘Use TS only’
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Chapter 2

2.1 Instrument Data Capture on a Leica Captivate

2.1.1 Creating a New Captivate Job

Select option ‘Tap here to create new job’ from the

Home screen

Type in the Name and other settings for General:

< Leica Captivate - Hor() 12 #0 0700 @ =

»— a
| £ ]
. 5 £
Tap her Tap here I
to choose des efault » CAP]

to create new job

S g = ® ®
- 3 ﬁ o e

9 New Job T B
General Coordinate system Codelist CAD files TS scale
Name LSS CAPTIVATE
Description Workshop Survey
Creator DJM
Job stored to
After storing job, capture v
an image to display in the

Store Page

Note: the default is set to ‘capture an image to display'.

- 2D -----
< New Job b P @
General Codelist CAD files TS scale
Coordinate system

A coordinate system allows GS & TS measured points to
be used together in the same job

Store Page

=
\ /M
Settings 3D viewer Setup Measure Stake points
Fn QK Fn
= « 2D ----- (8]
9 New Job 2 5 Ay @ o
Coordinate system Codelist CAD files TS scale
Name LSS CAPTIVATE
Description Workshop Survey
Creator DJM
Job stored to SD card v
After storing job, capture  []
an image to display in the
Store Page

There is a tab to set the ‘Coordinate System’

— more for GPS surveying.

Click the Codelist tab and use the right arrow to set to the required code list configured earlier:

= 2D -
< New Job T T @
General Coordinate system CAD files TS scale
Codelist LSSv10 Code list >

A codelist allows pre-defined codes to be used when
measuring points

Store Page

N o= D
9 Codelists o e @
<None>
Date created ----- Creator -----

LSSv10 Code list
Date created 11.12.2018 Creator

LSSv10Captivate
Date created 01.02.2007 Creator RD

Ffn OK New Edit Delete Fn

Note: If only one Codelist is in use on the Instrument then it will be the default. We can ignore the

‘CAD files and TS scale tabs for now, and press ‘Store’.

Back to top
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2.1.2 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 DBX) and then copied to the current job before

the first set-up

From the Main screen menu select ‘Setup’

Hz0°00'03"
Vv 0°00'01"

9 Total Station Setup (O 10

: Setup method
Il I.l I

[ B
%

Set orientation v

Setup point is known. Aim
at a known target & enter
the orientation.

Hz0°00°01"

9 Leica Captivate - Hor€D) 10 #2 * " @
Q,
= [ —
P
%
here
new j¢
Defaull | 55 CAPTIVATE [
£ 4 R ® O)
# L?? li'i)g‘” Eijo g
Settings 3D viewer Setup Measure Stake points

On the ‘Total Station Setup’ page select the ‘Setup
method’ as ‘Set orientation’.

Then click 'OK'.

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;

“) Choose Setup Point @ E ‘D v guse @ E
Setup point from Job o
Job LSS

Point ID No items to display >
Instrument height 1.5000 m

Eastng ~  emee-

Northing ~ ==e=s

Height —  eeee-

Fn oK Fn

9 New Point (GELR 2 C"ZIZ‘;I:}II @
Coordinates Code Images [
Point ID A

Easting 1000.0000 m

Northing 1000.0000 m

Height

Fnl Store | Page Fnj

‘Store’

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

‘Set’

< Choose Setup Point €0 : 2 "0 00" @ W
Setup point from Job v
Job LSS CAPTIVATE (SD) >
Point ID A >
Instrument height 1.5850m |
Easting 1000.0000 m

Northing 1000.0000 m

Height 100.0000 m

Back to top

< Set Orientation @ 10 Ve @

Orientation Backsight point code Setup Camera 3D viewer

Backsight ID B

Target height 1.6000 m You are now
Direction 0°00'00" ready to start
Horizontal distance 10.0362 m detailing.
Difference in height -0.5410 m

Fn IT‘ Distance More Page Fn
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2.1.3 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).

< Leica Captivate - Hor() 1= #2 "200°" @
Q,

= -

P ]

=+

here

new j

' Defaull |55 CAPTIVATE [

From the 'Home' menu select ‘Measure’

- ‘ q ® ®
#ﬁ B o of

[="] .
& /N ®
Settings 3D viewer Setup Measure Stake points

We will start by taking observations to Stations, e.g. B and C, for which the code CTLObsID is selected
from the drop-down list - In the ‘Code’ option click the list icon;

< LSS CAPTIVATE () 0 40 50000 @ 9 LSS CAPTIVATE O e 42 500000 @
%, @ ‘0, @
o v
Find & add c... & FRALELED 5 CTLObsID| & olobsPtl
VVOUL (VWWdll U.U 1ETL ®
Point ID W6OR (Wall 0.6 ri...
B 4 W70L (Wall 0.7 left) <
Target height P W70R (Wall 0.7 ri... “«

WAT (Water Line)

1.6000 m

WC (Wall curved)
Hz CTLObsRO (Cntrl...
0°00'01" CDSl

|Fn Measure Distance Store | Define Multion Page Fn

Hz 0°00'01" 1
< LSS CAPTIVATE ® 108 oo @ N5

0, ®
of

Hz 0°00'01"

Y 93°00'03" . , , . .
Horsontal distanes 10.0382 m « Click on 'Page’ to view the observation.
Difference in height -0.5412 m nj Either ‘M , 'Di "and ’ ,
Easting 1000.0000 m ither ‘Measure’ or ‘Distance’ and 'Store’.
Northing 1010.0382 m

Height 99.4588 m

fn Measure Distance | Store Page Fn|

We will use the same code for Station C;

9 LSS CAPTIVATE D 22 ¥ "or'g00n 5 LSSCAPTIVATE O := 0 B2 @
9 S 29 %
Find & add c.. & | CTLObsII Point ID c ]
Point ID e [k Target height 1.6000 m
. Hz 291°22'08" N

Target height J v 89°36'15" n
1.6000 m Horizontal distance 18.2856 m

Hz Difference in height 0.1113 m

0°00'00" Factinn Q82 9715 m

[0 Distance Page |Fn |Fn Measure Distance Page Fn|

Press ‘Store’
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2.1.4 The Free Code and Attributes Options

The Free Code commands, accessed with the F7 button, configured earlier, will list the LSS Reserved

codes, which in turn have associated attributes.

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

< Last Used Free Codes(D) 1o # *2°011 1% @ =0

Notes
Code desc General Text Linework No

Type Free

Last used at 11.12.201...

Freecode Last used at 11.12.201...
Type Free Code desc Free code Linework No
. Last used at 11.12.201...
Type Free Code desc Join to prev... Linework No
. Last used at 11.12.201...
Type Free Code desc Start string  Linework No
-RW Last used at 11.12.201...
|Fn| Store Attributes

Fn

< Last Used Free Codes(D) 1o 47 1222111 @ &0

-Sl

Type Free
-SOM
Type Free

-S0
Type Free
-INT
Type Free

-NPL

Last used at 11.12.201...
Code desc String int + ... Linework No

Last used at 11.12.201...
Code desc String off +... Linework No

Last used at 11.12.201...
Code desc String off +... Linework No

Last used at 11.12.201...
Code desc Intersection  Linework No

Last used at 11.12.201...

Attributes Fn

Attributes - The display mask will show the required attributes (either integer, real, text or choice list)

for the selected feature code.
With -SO the choice is to type in
'Horizontal offset’

‘Vertical offset’

'Offset feature’

Setting the offsets as here to 0.000 will assume the

observation itself is on the offset feature,

KT1 - Kerb Top

< Enter Mandatory Att() 1©

Free Code

Code description
Horizontal offset
Vertical offset
Offset feature

[ oK |

Hz2655114" )
vV 90°27'10" 14:03

-SO

String off + dim
0.000

0.000

KT1

Last Fn

Note: The LSS default for mandatory attributes is ‘Only on code change’. The default values as set in

the Code list.

Note: The current feature remains active on repeated measurements.

Note: It is necessary to use the Attributes button on the code list to change an attribute that is not

set to Mandatory as per reserved codes -REC and —RIN.

Note: The Last button will show the last used codes in order.

The F7 Hot key also is used to access the ‘Notes’ and 'Freecode’ (to allow extra codes to be added) as

well as the “." and “.."

9| Last Used Free Codes(D) 1@

v 90°12°'51"
-SO Last used at 17.12.201...
Type Free Code desc String off +... Linework No
Notes Last used at 11.12.201...
Type Free Code desc General Text Linework No

Freecode Last used at 11.12.201...

Type Free

Linework No
Last used at 11.12.201...

Code desc Free code

Type Free Code desc Join to prev... Linework No

Last used at 11.12.201...
fn Store Attributes
Back to top

Hz265°1115" o) D
14:08

Fn

Free Code
Attribute 1
Attribute 2
Attribute 3
Attribute 4
Attribute 5
Attribute 6
Attribute 7

< Free Code & Attribut(> 12

Hz216%43'46" )
V 90°24'58" 14:41
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It is the LSS reserved codes for which attributes are generally used but some specific Point features

also make use of the attributes on a logger;

< LSS CAPTIVATE 10 40 I . @
o @
¥ T ‘
Find & add c... Q.
PD (Tree
l' « ‘%
>
Q
&
26 m—*
|Fn Measure Distance Store  Define Multion  Page Fn

9 Enter Attributes
Point code

Code description
Spread

There is a prompt for the attributes; PS

Trunk dim(decm)
Species

Height

Back to top

OK Newattrb

Hz281°18'24"
@ 1—.0 vV 90°17'06" @ 14:54
PD

Tree + dims
5

PS

6

Apple

Last Default
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Chapter 3

3.1 Configuring the Leica Job (DBX) Reader in LSS

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.

Configure Hardware & System n
- Settings
8ﬁzwm To configure our logger of choice in LSS we select Configure
O General Hardware & System, followed by ‘Logger - New' (if there is

8;203'?:;‘?"8 amows already another logger configured then the option will be
al

8Defadtfont ‘Logger / Change’). Now we need to choose the format of the
File Editor
Joystick settings data.
O Loaded text for Point features
O Maximum values

(O New Survey parameters

O Plotting

O Popup menu

(O Query / Sections

(O Version 9 settings

— Report / Plot —— — Digttiser ———
(O Test sheet O New
Amend
Delete

_logger
‘ ;

Back OK Cancel Help

We will configure LSS as a Leica logger using the Job (DBX) Reader.

 Configure Hardware & System - New logger n
Logger
Format : Leica «  Description : Fqslivatl
Select the logger format as ‘Leica’ and give the
Back Next Cancel Help

description as ‘DBX'.

Next we choose 'Job (DBX) reader’,
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Configure Hardware & System

— Settings
O Display

O Display colours

O General

(O CAD-Pro directional amows

O Defautt folders
O Defauit font
() File Edttor

Joystick settings
(O Loaded text for Point features
O Maximum values
(O New Survey parameters

O Plotting
(O Popup menu

O Query / Sections
(O Version 9 settings

— Repott / Plot ——

O Test sheet O New

— Digtiser ———

Clicking "OK’" will allow us
to ‘Finish” and ‘Save’ our
logger settings to the
registry.

— Llogger —
(® Change

Amend
Delete

Back OK

[Foish ] | Helo

New logger - Leica

— Default data transfer/download
(®) Job (DBX) reader
(O via ActiveSync
(O User invokes download via COM port
(O Leica Survey Office
Options
‘ [C] No data transfer/download by defautt
Options
’7C0M port (RS5232) Settings
| Back | [ OK | | Cancel || Hep

Configure Hardware & System

— Configuration changes
(@) Save

(O Use changes - save / discard on exiting LSS
(O) Discard - revert to last saved settings

Back

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.

Back to top
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For each survey the following parameters are set during what is termed the “survey initialisation”
process, which is the starting point for all surveys.

The command Configure Hardware & System - New Survey Parameters allows many of these
options to be set for the PC in the following window:

New Survey DEFAULT Parameters

& Set the Handling of 2-D data,
Handiing 2-D data
(® Temain is all 3-D - send 2-D data to Non+temain

(O Termain may include 2-D data - NOTE: volumes, etc, not pemitted Alter Standard AnnOtation Of Levels for
Annotation of Levels hydrographic surveys.
413:' Standard
RS T OhGhRR 7  () hert i The Drying height is the height above Chart

Datum to be considered as ‘tidal’.

Survey units Area report Settings
(®) Metres (® Metres
= = Default scale factor : |1 .
9 b3 S, Set Survey units for length, area and volume
O Yards Fes [[JCurvature / refraction adjustment
L Nacelng ‘ Conditioning tolerance : [0.05 (m) n the Ssu rvey,
Smooth through different link features
i e Folin e And other survey parameters:
! | O Dec. degrees (®) Metres Obs format VA collimation
fgl Deg Min Sec Feet OVA/HD ® %0 . .
|| Otrads ards @VA/SD O2m Angular units, Obs format, Vertical angle
OLD/HD . .
collimation.
Control tolerances Target height
Waring:  [001 ) Masmum 5 ) Control tolerances set the Load values for
Eror: 003 m Mrimum ;- 0 m Warnings and Errors, and also maximum and
Copy Prototype from minimum Target heights,
[ Survey : | [C-\SURVEYS\PROTOTYPE\PROTOTYPE LSS Browse

‘Copy Prototype from’ - an LSS template
Back | | OK || Cancel | | Hep 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 Tkm, 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 loadfile(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, but exceeding
the set values will also issue a warning.



3.3 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 Feature CA
new survey. System Manager

New DTM

R

Open DTM

M
e
T
]

-
==
I

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 System X Workshop\

Rename / Mowve

Enter the survey name, e.g. Delete

LEICA SYSTEM X WORKSHOP SURVEY;

HORDADPODREY

Exit
Select it in the ‘Save in’ box

File New DTM - DTM survey B

New survey - }Inslrunerl Workshop Data‘\CAPTIVATE WORKSHOP SURVEY LSY [Browse C ||Ck ’Save'

Survey title : |

x
Copy Prototype from « w4 (15 THEPC » OS(C) » Suweys + Temdsta I B

MSuvey: [FSURVEYSPROTOTYPEPROTOTYPELSS Browse B

Include stations from
(®) None P
O Prototype “

(O Survey : | Browse 3D View fied o view caculator

3D Visicn Data

Handling 2-D data
(®) Terain is all 3-D - send 2-D data to Non+terain

(O Temain may include 2-D data - NOTE: volumes, etc, not pemitted
Option
[ Configure Survey Parameters

i e |CAPTUATEWORRSAGS SURVEALS

Back 0K Cancel Help Save a5 type | Survey/data (" LS5~ SRV, 7% 175207 3T A2 ST~ 7%
o ==

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.

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,
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(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:

Configure Survey Parameters n

Survey ttle : [CAPTIVATE WORKSHOP SURVEY We can alter the Survey Title,

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

(O Temain may include 2-D data - NOTE: volumes, etc, not pemitted _ Chaﬂge the haﬂd“ﬂg of 2-D data,

Annotation of Levels
(®) Standard
O Hydrographic - Admiralty Drying height : | (m)  above Chart datum 0.0 Adjust other survey parameters.
() Hydrographic - Engineering ! yp

Survey units Area report Settings
© Wetres © Metres Defau scalefactor - [ For GPS data and the Ordnance
() Feet (O Hectares . .
O Yards Feet [] Earth curvature / refraction adjustment Survey National Grid TN15

' Yards .
o Condioning tolerance : 105 {m) transformation, the
[ Smooth through different link features 'Default scale factor' can be set
~ here

Angular units — Volume report — Obs format VA collimation
() Dec. degrees (®) Metres O VA\HD ® %0
(® Deg Min Sec Feet ®VA\SD O27n
() Grads Yards (O LD\HD

Control tolerances Target height Edit additions

Waming : P.U‘I {m) Maximum : F (m) File number : |§§5
‘Control tolerances’
Error : P_DS im) Minimum : Iﬁ (m) Obs. number : |10000 . .
| . can be adjusted if necessary

Back 0K Cancel Help

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.

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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3.4 Data Processing — Input Download / Convert

The first task is to transfer the survey Job DBX files from the logger to PC and on the earlier models this is
carried out by removing the CF card from the instrument and inserting in the card reader in the PC.

On the Leica Captivate loggers, the recommendation is to use the USB flash drive that has been formatted
for the Leica instrument.

Select Settings - Tools — Transfer user objects option and this time selecting to transfer Job from SD card to
USB. This avoids the need to remove the card.

. . Hz 0°00'00" . °00'00"
9 Leica Captivate - Hor(D == #° "/ . " @ B2 9 Settings @1 P oo @m
O\ — 8
~ 1 =] 2 B8 3
o - ® l A
e Connections GS Sensor TS instrument
here 0 4 i 5 == 6
- new je Defaul l |7 | E
LSS CAPTIVATE ) o
Point storage Customisation System
g O} O \& 7 8
A = ©, (-]
- @ At 4 0l / L ]
Settings 3D viewer Setup Measure | Stake points Tools About Leica Captivate
Fn oK Fn Fn oK Fn
Hz0°00'00" - 9 Transfer User Object:(D) 1o 47 "0 @
< Tools @ 1e *D ¥ CEFCOIETE @ = ject: — vV 93°00°01" 10:13
Object to transfer Job v
1 N2 X 3
- S T Job LSS CAPTIVATE >
Transfer user objects Update software Load licence keys From ‘ SD card Y4
A /= To device
= = I g ° -
Transfer all objects of the | |
Format memory Calculator FTP data transfer
selected type
d 7
Leica Exchange
fn OK Fn | OK |

Once we have transferred the Job we require, a message

Transfer successfully completed. requests whether we wish to transfer any other jobs across.
Do you wish to transfer any more
objects?

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 Compact Flash [CF] card unless the Leica Captivate sensor is switched off. If
there is data access to the CF card when removing or inserting it, your files may become damaged.
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File | Input | Feature CAD-Pro Edi |n LSS we select Input Download / Convert to invoke the Download data

: Y, i
E E? Load... window.

_‘@5 Load Thin Data...

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

Q Convert from... 4
_ !‘]E‘I Qownlw / Convert...
=rL = A
. . . Input Di load / C rt - D load data
The Captivate should already have been configured on this P Peniead/ Convert= Bownlosd ds [=]
PC Logger
. |7 Description Instrument type / data format

, , aptivat Leica Job (DBX) reader Change
Change’ allows us to make amendments to the logger. F |

[INo DB¥ read {convert GS| data file)

If ‘Leica Job (DBX) reader’ is not shown nor is it present on e Net | | Caneel | | Heb
the logger list when

'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 GSI 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'.

C | |Ck IN eXt/ Input Download / Convert - Leica Job (DEX) n

Jab folder: ' Browse | Explorer

We need to define the Leica DBX Job;

Back OK Cancel Help

Select the DBX folder by either;

Input Download / Convert - Leica Job (DBX)

Job folder: Browse | Explorer . . .
e D . Clicking Browse (particularly useful
— L Foor Aesesment retotine when the DBX folder is on a CF
hydro
Instrument Workshop Data ca rd )
Images
LEICA VIVA SURVEY .
TS5 CAPTIVATE 0001 131 and Click ’OK'/ or
Topcon SDR33
Trimble Job v
< >
oK Cancel
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Input Download / Convert - Leica Job (DBX) [ - | =

i, [ET T TS TR I o s e [ L, s .
i e — a)  Click ‘Explorer’ (particularly

A0 inst > LSS CAPTIVATE 00 12 +| 0| | search Lss capTIvATE 00011, 2

‘ - ~ useful if the DBX folder is already
on the PQ).

] LSS CAPTIVATE 0001 1213 120936X01

7 LSS CAPTIVATE 0001.1213_120926.X02 H H

7 LSS CAPTIVATE 0001 1213 120926X03 Th IS Uses a WI ndOWS EXp | orer
| LSS CAPTIVATE 0001.1213 12093604

(sameoezes diglog from which the DBX files (or
7 LSS CAPTIVATE 0001_1213_120936.X06
7 LSS CAPTIVATE 0001_1213_120936.X08

7 LSS CAPTIVATE 0001 1213 12093610 the folder |tse|f) can be Se|eCted

7 LSS CAPTIVATE 0001.1213_120936X11

Back OK || Cancel | | Hep

Section Plotting 1o Load File

m: o 7 LSS CAPTIVATE 0001 1212 120936X12 , v us'ng Id rag a nd d r‘Opl
2items  1item selected 31.0KB  State: 3k Shared [E=
Input Download / Convert - Leica Job (DBX) n

The Job name should appear in the
window.

Job folder: F'\Sweys\'l'esldata\hstmment Workshop Data\LSS CAPTIVATE_( |Browse | Explorer

Back OK Cancel Help

Clicking "OK’ to the selected Job folder will provide a list of the Jobs in that folder.

Input Download / Convert - Leica Job (DBX) list u
Download
Job name Created Images  Scans  Geoidfile  CSCSfile  Jobfile name Select the required Job and
LSSCAPTIATE  13/12/2018 8 0 LSS CAPTIVATE_0001_1213_120936 click ‘OK’.

[] Use legacy DBX method

Back (o]4 Cancel Help

Note: For Viva (or later) instruments each Job is located in its own folder

Note: The 'Use Legacy DBX method' is present to allow a user to process a Job as per LSSv9.91. Please see
the documentation from this version if this option is required.

Click 'OK'

If the LSS load file input box is empty and 'Next' is clicked then LSS will automatically provide the next
available load file number for the current survey.

Input Download / Convert - Leica Job (DBX) n The settings for Included data and
LSSloadfie :  [CAPTIVATE WORKSHOP SURVEY.00T] Bomse| | Bt GPS QA warning values are
remembered.
Included data ——————— GPS QA waming values
[+] Station coordinates D tolerance - I'W m)
[] GPS ref station .
GDOP - F The Included data options relate to
EDM Comrections R
: the requirement for Control
r Atmospheric ‘ FDOP : F' } 9 ] ]
stations in the Load file. The GPS

Archive

I' [ ref station might be selected e.g. if

the Job references an on-site base
Back QK Cancel Help station.

'Archive DBX job database’ will copy the database files to a sub-folder of the current survey.
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Note: The job database files (DBX) are not ‘archived’ if browsed from within the current survey sub-folder
tree (the option will be greyed).

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.
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3.5 Data Processing — Input Load

3.5.7 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'.

Input Load n
— Load Report Settings
(O Device : IHPFSBESE [HF Officejet Pro=57E6dw MFF on [Mel5: Select
(O Adobe Acrobat : I...AF’TIVATE WORKSHOP SURYEY . .44:PT:Cloze Corfigure
(®)File : F.-‘l.PTI"v".i‘-.TE WORKSHOP SURVEY _nnn. TXT
Overwrite report file Lines per page : FF (File) Bold text
Feature conversion
[ Conversion file - Browse | | Edit
[ Do not check legend for feature codes
— Load file — Options
— Report pauses on — Include
Number :
Hmoer Edit Emors [ Crossing links
Control wamings Stations
] All wamings \Use Default
— General text settings —  — Strings restart on 5 .
Levels text style [ New setup ave &s fetau
Levels text position [ Change of featurs
Advanced
Configure
’7 Survey Parameters
Back MNext Cancel Help

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

earlier
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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.

[E Hikditor O X
File Edit View Tools Help
140, LS5 leoad file using Leica Stylesheet vi0.938 L
20, Created 2018/12/18 11:12:31
30, Job Name, LSS5 CAPTIVATE
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, A, 1000.000, 1000.000, 10O0.000
13
19
202, B, 1000.000, 1010.03%, 99.45%
210
220, Setup set0rientation
230, ——m————————————
240, Set-on station &, Instrument height 1.585
253, A,,, 1.585
260
270, Atmos (ppm/scale) = 0.00 / 1.000000000
280, EDM Target l.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, Control obs
345, C, 291.22.082, £89.36.152, 15.286, l.600, -5T
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, 90.12.515, 22.48%, l.600, -500.000/0.000, ETL, El
395, 4, 262.24.566, 90.42.199, 25.9%9%, l.€00, CS51, El
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, 90.24.5%0, 25.340, l.€00, PGY, H2
445, &, 286.28.022, 90.57.047, 15.1%¢, l.€00, ..DE, K3
455, 9, 29%¢.02.25%, 91.1%.203, 15.5%5, l.600, E3
465, 10, 303.20.260, 51.30.390, 1%.310, l.€00, E3
476, End K3
485, 11, 281.18.226, 50.17.0€1, 24.551, 1.€00, PD5, PSé
48&, Apple
S50&, &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, 91.29.551, 19.8%6, l.€00, Bl
555, 14, 307.15.544, 91.29.551, 19.8%§, l.€00, B2
566, Start B2
575, 15, 310.24.240, 91.31.511, 15.79%4, l.€00, -RIN, Bl
58&, -RIN
595, 1§, 31%9.01.130, 91.07.051, 14.586, l.€00, B2
605, 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

0D Ln1

Col0 5Sel0

A load file can contain either radial observations, coordinate observations or both, which can be opened in

HiEditor;
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3.5.2 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.

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 ﬂ

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

nnnnnnn
<<<<<<<

nnnnnnn
nnnnn

Input Load B
'OK' to complete the load.
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3.6 GPS Survey Instrument Issues

GPS data can be read directly from the DBX Job when CSC and/or GEM projection files are in
use as long as the GPS coordinate system is OSTNO2 or OSTN15, or similarly for Northern
Ireland and the Repubilic of Ireland.

Note: During the Input Download / Convert process LSS will report if a job is using CSCS or
GEM files on the job list.

Or as a local grid via a coordinate transformation or a fixed base station and the levels relate
to Ortho-heights.

Combined GPS (coordinates) data and TPS (radials) data will be processed simultaneously
during the same DBX read.

Scale factor

If the Job coordinate system contains a scale factor then LSS can also apply this and therefore
correctly maintain the radial (TPS) data with the GPS data in the same LSS model as long as
the Geometric scale factor is automatically set on the instrument

For the 1200:

Select the ‘Station Setup’ dialog

Click ‘Scale’

Set “TPS corrections / GeomPPM / Calc Scale” to Automatically.
For the Viva:

Select ‘Jobs and Data’

Select ‘New job’ or ‘Job properties’ (if it is an existing job)

Set ‘Compute scale using’ to ‘Stn & coord system’

This enables LSS to set the relevant scale factor for each individual station and apply this to
each shot in the set-up and also to seamlessly process Smartpole data.

The grid scale factor in an LSS model can be changed to a local grid using
File\Transform\Scale. This requires the use of File Transform to first Transform Obs as XYZ
(which converts all radial observations to XYZ).
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Chapter 4

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

Points
Lines
Triangles
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: .
Export | Configure Help

| % AutoCAD DXF 1 .
‘LandXML’ |Af uto E ‘a‘%
‘MX (MOSS)’ @ L5530 vision™ =
LAND
‘Sections’ xmi LandXML
‘Machine Control’ MX (MOSS) 3
‘Triangles’ Sections 4
‘Survey Instrument’ - Code List or Survey Data M.achiﬂecﬂﬂtm'
‘Leica DBX Database’ Triangles
‘Star Net’ Survey Instrument b Code List
. . Leica DBX Database Survey Data
‘Esri ASCII Grid’
‘Xiz (SC(:SV)(I5 d Star Met
' @ Esri Ascll Grid
XY xvz(csv

Choose which is the most appropriate for your particular logger.
For Leica System X (DBX) loggers the most likely format would be Leica DBX Database.

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



4.1.1 Export Leica DBX Database

The option Export Leica DBX database exports the LSS model as the three types of DBX job file direct to
DBX based instruments.

Export Leica DBX database n Specn‘y a folder name for the
exported files using Browse or
Create Job folder: |LSS EXPORT TO CAPTIVATE Browse | | Explorer
Explorer. If the folder name
Output does not exist LSS will create it
Job name |LSS EXPORT TO CAPTIVATE )
(®) Entire survey
. (") By Selection Filter .

Description |LSS EXPORT TO CAPTIVATE []SPF as coridor Spegfy a Job name and

Description which will become
Job Type

the Job name on the

OTM : || Tiangles instrument

Data Pairts and links

| Stati i

- These will default to the survey
Road : [ ]Links as alignments name and its Title

[1SPF: | Browse | | Edit

— — E— Help Select the type of data required

The user can choose from;

Standard survey DBX — all the observations are exported as Control points with the same point number as
LSS and the linework has the same colours as the LSS legend

Stations (Standard survey DBX) — the stations are exported as Control points

DTM DBX

Road alignment DBX - can be exported as an SPF of a design geometry file or an SPF with single or multiple
reference strings.

Note: If multiple reference strings are selected via a combination of 'Links as alignments' and 'SPF' then it
will be the longest string that is accepted by Leica as the Centre line.

Note: If DTM or Road are chosen then the name is extended to Job name — DTM' or "Job name — Road’
automatically (as long as the Job name is still the same as the LSS model name). In this way all the required
DBX sets can be put into the same folder without the user needing to set different names.

If 'Road (alignment SPF)" is selected an SPF will be needed.

We use Configure SPF Create; | Configure | Help

:@ DT Display™

1158| Display controls™

Note: An SPF can contain either;

A road design geometry imported via MX Genio or LandXML m Legend

or
2@‘1 Survey parameters

A normal SPF that can contain multiple reference lines. 5PF Create %
SPE Amend



4.1.2 Exporting Data as a Leica GSI File

Export Survey Instrument - Survey Data

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

Logger, or by clicking ‘Change’ in dialogue box;

Specify a name for the exported file and

click 'Next'.

Bxport Survey data [ <]
Logger
Description Instrumert type / data format
Faptlvat Leica Job (DBX) reader Change
Create file : ‘PO\NTS FOR SET QUT.GSI Browse | | Edit

Back Next Cancel Help

This dialog allows the selection of observation and station data;

Export Survey data

Create file F:'-SUHVEYS'-.TESTDATA-.\NSTF\UMENT WORKSHOP DATANPOINTS FOR SET OUT GSI

Select / Data type
() Individual observation(s)
(C) Observations by Selection Fiter
(®) Stations

Options

Poirt ID : Point number only

Add string numbers to codes

Point number as per
Observation
Renumbered in sequence for unique values

Export Survey data

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.

‘Stations’ first
Click ‘Next'.

Upload file : C:ASURVEYSA\TESTDATANMNSTRUMENT WORKSHOP DATANPOINTS FOR SETOUT.GS ..

SPF chainage {rounded Browse | | E
Request SPF Start/End chainages
Back Next Cancel Help
If chosen the Selection filter dialog will offer
the opportunity of multiple observation
selection criteria.
Export Survey data n
Create file : F \SURVEYSA\TESTDATAMNSTRUMENT WORKSHOP DATAVPOINTS FOR SET OUT.GSI
Select / Data type
() Individual obeervation(s)
(®) Observations by Selection Fitter
() Stations
Back MNext Cancel Help
Export Survey data - Selection Filter ﬂ
Data Tobe
(®) All observations Al text items ®) Included
(O Individual abs selection Excluded
O Individual link selection
OPointfestures :  [F05, PGY. PID. P55 Sele . “fr"e'::i:”a”
O Link features [K- KT WH. MR, UETC Selex - AEREE
Crossing links
Restrict by Type
[JPolygon []Rectangle/cursor [ ]Rectanglefimits [ |Cument screen | Use pravious 3D Radials
D (HAxrz
Surface features |N:- features selected Select
State
[ Load File Number . [0 Locate [ 5etup : 1 Locate @® Any
() Calculated
Instrument Height Target Height O Amended
COMax: [0 im) e [ Max 0 {m) |Locate Obs from
Within boundary
Cwin: fm) e Cwin: (m) | Locate On boundary
Level range Obs no range
OMax: 0 im) e [ Max B
[ Min B im) e ] Min 0

Back Cancel

Apply

Help

'e- Add more data to file 7

Back Yes Mo Help

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.
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4.1.3  Exporting an LSS Code List to Leica Captivate

The LSS Export to Code List, now found in "Export Survey Instrument — Code List’ will produce a Leica
code list.

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 code list available in the
‘Support_Files\Leica\JobDBX\Code_list’ folder of the LSS media.

Please refer to the ‘Transferring a code list..." in Session 1 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 new
additional features to the Leica code list as they are added to the LSS Prototype Survey.

Within a survey containing the prototype legend use Export Survey Instrument — Code List

Export Code lists B} For Leica Captivate we use
Instrument type 0o .
@® Leica HeXML (Captivate) Leica HeXML (Captivate)

() Leica HeXML {Viva)
() Leica 1DX (1200)
() Leica XML (lcon)

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

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

Back QK Cancel Help
Export Code list - Leica HeXML B
Createfie : |55 LEICA CAPTIVATE XML aowss| [Eat| PrOVide the filename for the code st

and Use LSS to generate the IDX code

Code List name : |L55v10 Code list .
list

Point featuref . :
oint feature{s) ‘Select’ the required point features.

Points : |a|| Select | | Locate

[7] Use trailing digits as dimension attributes Tick the "Use trailing digits as

Lirk features) dimension attributes’ under Points if

lrks: RN Ee there are dimension items e.g. PT1,
PT2, ..., PT20 etc. This will allow LSS to

TEeE E export these as a single feature with a

EMSpread: [PDT Select| Tumk: [FST | Select Mandatory integer attribute for a

ober more efficient code list.

L55 reserved codes + extras
Back QK Cancel Help
Note: It is important in this instance to have an extra feature without the numeric suffix e.g. PT, within
the legend so that LSS can convert the items cleanly during the survey processing.

‘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.

Leave the ‘LSS reserved 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.
‘Notes’ — for adding general text at an observation

'Freecode’ — for adding multiple codes to one shot only

Start a new string from the previous point

The reserved codes as a group

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 PS1. This also requires the features PD

and PS to exist without the integer value as per Point features.

Note: 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.



4.2 Opening a DBX Job on Captivate

Once exported the DBX Job files are transferred to the Leica Captivate SD Card or USB stick as

required.
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Once we have transferred the Job we require, a message
requests whether we wish to transfer any other jobs

across.
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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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