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Introduction

In our experience software options are often only used in their simplest forms particularly when combined
with data transfer. This document aims to uncover the more powerful aspects of the use of LSS combined
with the Leica iCON and Machine Control.

This document assumes the use of LSS v10.00.10 or later and the information is based on default
installation/configuration settings and shows the principles and intricacies of the system from any
perspective or knowledge base.

We hope that this document meets all your expectations, but if you feel that it has fallen short in any way
please let us know so that we may improve its structure and content.
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Chapter 1

1.1 Configure / Hardware & System

This menu option controls the default LSS settings within the registry on this PC.

1.1 File Editor

Configures which application opens the
browsed data file when the ‘Edit’ button is

Editor

clicked.

(®) HiEditor
() Other I

Note: HiEditor is the recommended Editor for
LSS and is installed with v10 and set as the

Cancel Help

default unless a previous version of LSS was already installed. In this case HiEditor will need to be selected

here.

1.2 New Survey Parameters

Holds the default settings for when a New survey is
Created;

Control tolerances - for Control Observation warnings
and errors.

Target Height — Load issues warnings if a target height is
outside this range.

Copy Prototype from — an LSS model that contains a
feature legend template and display settings.

Note: the LSS model ‘Prototype.LSS" is available in the
\Testdata\Prototype’ folder (see above) and if copied to,
say, "d\<Survey Folder>\Prototype" it can be user
defined.

Back to top

Handling 2-D data
(@) Temainiis all 3-D -send 2-D data to Nontemain
() Temain may include 2-D data - NOTE: volumes, etc, not pemitted
— Annotation of Levels
(@) Standard
) Hydrographic - Admiralty Diying heiht - [2 fm)  above Chart datum 0.0
() Hydrographic - Engineering
— Survey units — Area report — Settings
(®) Metres (®) Metres
Default scale factor : Fl
O Feet ) Hectares ault scale factor
() Yards Fest [[] Curvature / refraction adjustment
(2 No default Yards
Acres Condtioning tolerance FI 05 {m)
Smoath through different link features
— Angular units — Volume report ——
(") Dec. degrees (®) Metres — Obs format VA colimation ——
(@) Deg Min Sec Fest (O)VA/HD ® 9%
() Grads Yards @®VA/SD Oz
(OLD/HD
— Control tolerances ——————————— — Target height —————
Waming : lﬁm m) Mendimurm : F; m)
Emor FDS m} Minimum lﬁ m)
— Copy Prototype from
Survey : [FASURVEYSPROTOTYPEPROTOTYPELSS
[ Back || OK | Cencel | Hep |
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1.3 Saving the Configuration Changes :

— Settings
O Display
. O Display colours
If a change is made then on return to the Oy
() CAD-Pro dirsctional amows
main dialog a ‘Finish” button will be offered. §§:§Fﬁm Corfiquration changes
Joystick setting
éiﬂg@l’;‘fﬁmm 9] anges - save / discard on exiting L5S
8E\mtmg o () Discard - revert to last saved settings
() Query # Sections
Clicking 'Finish" will offer the ‘Configuration O Vo st
g rne 9 S Concel [ Help
changes’ options. Otetrma | (O:;:m [Comee |
Delete

To save the changes select ‘Save’ and click 'OK' then LSS will permanently save these settings on this PC.
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Chapter 2

2.1 Export from LSS Summary

[ Export | Configure Help
AutoCAD DXF...

MX Arenium...
M GENID...

Sections 3
Onboard instrument DTM...
Triangles...

Upload data to survey instruments...
Upload code list to survey instrurnents...

Leica DBX database...
Starlet...

ESRI Ascii Grid...
KVZ (.CSV)...

LandxML...

The export process includes the following data types. The resultant files are placed in the Data folder on the
UMC.

Triangles (DTM) — use Export / LandXML - via Reference
[Not Export Triangles as this creates a simple csv file].

Drawing (linework and text) — use Export / Autocad DXF

Linework includes design features to be displayed.
Text can be used to highlight hazards or the chainage along an alignment to the driver.

Alignments (‘geometry’ or ‘straight lines’ for the machine to follow’) — use Export / LandXML

Alignments are used as a guide for the driver to follow.

Within LSS these are based on Section Position Files (SPFs), which may be converted from MX Genio or
LandXML files, or created in the program.

Alignments may follow features or be simple straight lines.
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2.2 Use of Export Options

2.2.1 Export LandXML / Triangles (DTM)

Exports as LSS surface codes (void triangles are
ignored)

The 'Create file' input becomes the name of the TRM

surface in the UMC.
Unset all the tick boxes apart from ‘Triangles’
Use either

Entire Survey (as default) for the full set of triangles, or

The Selection Filter can be used if only part of the
model is required.

The triangles can be selected e.g. by the commands found in the :

‘Restrict by’ box e.g. 'Polygon’
click "Apply’
click around the

area you wish to include
hit 'Esc’(Escape) key or
click ‘Back’ to close.

multi-select Surfaces
click ‘Select’

highlight your selection
click ‘OK’

— N
&3 Export LandXML [
Create fie : [DTM ENTIRE SURVET]

Output
(@ Entire survey
() By Selection Fitter
[] SPF as comidor
Options
Triangles
[l Observations excluding linked obs
Stations
[ Links
[ Links s alignmerts
CIsPFfie: | Edt
Back | [ OK | [ Cancel | [ Heb |
— N
&3 Export LandXML [
Create file : [ITM SELECTION FILTER]
Output
() Ertire: survey
@) By Selection Filter
[ SPF as comidor
Options
Triangles
[ Observations excluding linked obs
Stations
[ Links
[ Links s alignmerts
CIsPFfie: | Edt
Back | [ OK | [ Cancel | [ Heb |
(8 Export LandXML - Selection Filter =
Tobe
Altext items ® Included
") Excluded
divicual link selection
© Pontfeaures:  [lofestures selecied = =2 fEngissy
[¥] Temain
© lnkfestures - [lofeatues seecied Select | [Locate =l g;’;::jl:ks
Bastict by e ————————
Polygon [ | Rectangle/cursor Rectangle/limits Curent screen Use previous IVI 3D Hadla\s
] Suface features F“‘ 7z
State
[/ Load Fie Number - [502 Locale Setup Locate ©
*) Caleulated
~stument Height ———————————_TametWegh | CAmended |
Mac: B im) [Locats Max: [0 m) [Locate Obs from
] Wihin boundary
Moz ) [Lecate Mn: T [Locate ’7. [¥] On boundary
levelrangs ——_Obsnorangs
CMax: o im) [Locate ClMax: o
[ Min : m) |Locate [ Min 0

oo ] (oo (e ] [ |

To complete the Selection Filter process click ‘Finish” (when a selection has been applied the ‘Finish" button

replaces ‘Cancel’).
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2.2.2 Export AutoCAD DXF — Drawing (line work and text)

Configure DTM display @ crrpmomony N .
—Optons —————_Temaincontours ——DisplayPresets —
CirzETE Clena - 5 i} I Update

Observations Off Foraris et

. . afaces P Smocthed

Point / Link Features All B T =

Grid Off con! C— [l Backgroundimage  Settings|
B [l Colour height bands  Settings|

General Text s S

Set the scale so that the text can be clearly read Tt st Pt s - soren

A . Observations: [ Levels [ | Mumbers [¥] Cursar 30 co-ordinates
when displayed in the cab P B Lo . ;
. . . . - - - [/] Zoom All + unused stations

Set the contour interval if required — otherwise S

turn off :":”ﬁmm T @30: [Elcoour: I [Seeet| [20: [Icoour: I [Select)

Any other settings as required S RS ":@20: Eicier: MM (5] 120: Bcior: [ (5o
[Fl Plot colours.  [] White background c:@30: @icdar: [l [Seez] ®20: Wcdor: [

=

Overdisplay SPF - to also include the exported SPF reference line within the drawing if required.

Create file : IDemo survey linewark

e

Export to AutoCAD DXF

As per Configure / DTM Display
3-D

‘Replace P_Z cross by POINT entity’
Enter a filename and click OK.

Note: The exported text will be in 3D where the
text insertion point lies within the DTM.

Contents of DXF obtained from
(®) As per Configure / DTM Display & OverDisplay SPF
[C] Al details as new ADF : I Browse  Edit
() PutoCAD description file : I Browse | Edit
Units Output Overlays — Smoothed link features
m 2D | Temain
’7 o ‘ ’7@ 2p ‘ ’7.; Nonsemain Conditioning tolerance FDS {m)

— AutoCAD text settings

Scale 1 IEDD
Rotation : ~ [0.0000 (dear)  Mode

Default width factor - 1

lgnere inter-character spacing for general text
Replace spaces in DXF names by underscore

[¥] Cortour level labels. Decimal places : IT_

 Suface feature shading / height bands / tiangles

® Respect DTM level - SHADE required in AutoCAD
At level zero
Both

— Options
Define Blocks in Layer 0

[WIiHzpiace F_Z cross by POINT entiy

[[] Replace POLYLINEs by LINEs

[[] Use PolyFaceMesh for Triangle command

Assign levels to text

Assign levels to SPF

. Level assigned to 2-0 detail
® Mone
Default to setting on DETAIL record

Substitute with value : 995

Back | 0K || Cancel | Hep |
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2.2.3 Export LandXML / Alignments

Exported via ‘SPF file" and/or ‘Links as alignments’

Section Position File (SPF) - of which there are two types.

Note: Both types allow the exported string to have a user-controlled name (using the SPF file name). A
Normal SPF (see below) can also use the section title to name the alignment(s) and control the chainage
along with its direction.

Geometry SPF — these are created via a road or rail design geometry converted from a Genio or LandXML
file where the filename is given the alignment name. This geometry set can then be viewed, analysed and
exported using any of the Sections options inside LSS. The means that the chainage and position of any
cross section will match that of the original design as well as the setting-out onboard the instrument. This
type of SPF can only have one alignment per file and cannot be edited.

Normal SPF (straight lines only) the user can control the direction of each string independently via
‘Configure / SPF create’. Using the ‘Lines” method the cross sections are defined by the ‘Section interval’.
Individual cross sections can be positioned (along with the chainage and bearing if required) using the
'Points’ methods. This type of SPF can contain multiple reference lines each with their own name.

.
{89 Configure Section Position File Create
- - F

 —
(_Section position file : [Example Alignmert. SPD

/ Parameters

e a s s -

Section interval : 10 {m)
Start chainage : rﬁ {m)

‘Section position file’

The name of the SPF First section number - [T
el T ‘Offsets’
file that will contain ®) Cross sections left to right looking up chainage Horzetal 1: fIO0C Wlth of cross
the alignment(s) / | o — CEIE sections
/ Intermediate sections at

‘First section title’ Methods ‘Line(s) method’

Name of alignment. M’ This allows the
If thIS |S blank LSS -f-F‘oims-reque fages use Of the Wh0|e

(@ Multiple of the section interval
(") Start chainage plus section interval

W| I I use th e S PF fl I e () Points -request chainages / bearings (and comidor width for Hec-Ras) Str-l ng M Od e
name Point tolerance in sting mode : ’22“7 {m)
Back [ Mext ] [ Cancel ] l Help ]
Click ‘Next' e

Click the Mode button and then Whole String (note the options for this setting) T
Click OK - ——




The Whole String Mode setting will now allow you to choose the string ©mhe =
for your reference line 3

A

&
To change the direction of the string
Whilst hovering the cursor over a link LSS will show the complete string with a
square at the start and a circle at the end. ’ o
The link that is nearest to the cursor also shows the direction of the string with
an arrow.

¥ —+ ;j/
The direction of the string can be changed by moving the cursor along the link /)
towards the observation that you require the direction to go. /
’ _—H
LT
89 Configure Section Pasition File Create =)

Options
() Change method

@ New reference line - start chainage : lﬁ m)
- section ttle |Examp\e Slignmertt 2|

(©) End and Save SPF
(©) End and Delete SPF

On clicking the reference line a dialog will offer a subsequent
reference line to be defined or to ‘End and Save’

Methods

(@) Line(s)
Paints orly
Points - request chainages

Points - request chainages/bearings

Export LandXML / Alignments / 'SPF file’

Input a LandXML file name
Unset all the tick boxes apart from ‘SPF file’
The option for Entire Survey will not be available Ko
Browse the SPF file e i
Click OK to export the alignment(s) S
ook e
Back to top Page 10 of 28
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‘Links as alignments’ — quickly generates string following data

Unset all the tick boxes apart from ‘Links as alignments’

Note: LSS will automatically export each string including an

incremented string number e.g. BB12.

Either;
choose the default Entire Survey
click OK

- o
£ Export LandXML =
Createfie - [Aigrmerisbample

Job Name
Name EXAMPLE SURVEY
Description :  [Example topographic survey.
Output Options
O B auvey, L Observations
© iy Selecion Fiter ] Linework
[] Triangles
Alignments
Linkes as alignments
[ SPFfie | Browse | | Edt

Note: Alignments by Entire Survey can be used where the extra data does not compromise the onboard
processing speed and where the alignment selection process is graphical (avoiding picking items off a long

list)

Or Selection Filter

choose Selection Filter for individual strings
click OK for the Selection Filter dialog
select 'Individual obs’

click "Apply’

click the Mode button and then Whole String

click OK

locate and Click on the string(s) required

‘Esc’ or 'Back’ to the Selection Filter and

Finish’ to complete the export

R

T4

T
|

£ LTV BXXRN

PP LN L A5 AP S

B DPNFp

— - —
O e e e e = & o W)
| b Tabe |
— ® et
® b i ]
e e
P i
e i
2
Caamat
Inetrumert Hesght. Targee Mot fonences
T o [ Gexton
- w b
J— F—
& —m F
= m |
Box | ooy | [ Cnca | [ 1o
Location Modes
Le
I L i
~LON N N b ~7oN
Cursor Obs. S Grid  2ptSw. |WholeSin Ctil ohs. Gen
s & - = ko
[~ T
Coords Obs.No. SInD. Pori Sresm Reg  Reres

Lo

Qupi_Segont Pt Quplty Quey HDew Ggon Sontgue b ~
O BETR PRP/LPLAPPL F 0 Y _& TNIC 3

3. ; »

3 S SR X

Note: LSS will automatically export each string including an incremented string number e.g. BB12. This
creates uniguely named ‘.LIN' files on the device.

Note: Entire Survey will export all the relevant data in the model but is not generally a usable solution as it
can produce a very large list of alignments names which are then difficult to scroll etc.

Back to top
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Chapter 3

3.1.1 Telematics

First open the iICON telematics web server

Click on the Files tab

Under "To Machine’ create a new folder that will be the project name
Double click this folder to make it the working folder

Click the "+"icon to multi-select the LandXML and DXF files to copy to the folder
Click on ‘start remote session’
At the main menu click on Tools

Click on Data transfer

Data transfer (1/2)

==

Disk space Left 1357 MB

Click on Remote Sync which will synchronise the new files that you have
put on the web server straight to the cab

%2 Remote smc

S

When the Syncing is Done click ‘OK’
The models are now ready to use
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3.1.2 USB Stick

File handling

The XML and DXF files that have been exported from LSS are copied to a folder on the USB / memory stick
called \IN\project name’. The following section on Data Transfer will copy the files to the device.

Main menu

From the main menu choose Tools

Then Data Transfer
&

= Themes
[ Password |
4 About HMC

BEE0. 0 R

El_ Data transfer

U S B SyﬂC Transfer mode: TCP/IP =
Received: 0 0 sent

Waiting for job
~ USB Snc

BEE0. 0 R

This will transfer the data files (XML and/or DXF) from the USB stick into the
specified project folder.
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Main menu

From the Main menu choose Settings

Settings

Then Projects e
& Projects o Machine

Instruments
#  Help models @  Localization

ornet

WRE0 5 50 P

(=L  Poges [m[E]

Projects:|Clipper =

Details

FECHEETIR v
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Main menu

From the Main menu choose Settings

Then Instruments, then Sensors Config [ Seftings

o bla ller

. -

Bb
e

Uﬂder SGHSOI’S COﬂfIguratIOﬂ I n Sensors configuration

Type [Foag e o
set the Type to be ‘Road line demo’ Sensor [Dozer demo e | V][]

JUse sensor

RYES)

And the Sensor as ‘Dozer demo line’

FECIEETER v

E_ Dozer demo line (ma]E]
Select the Dozer demo line by clicking ‘Reference ' and choosing the EEEST R
' Update frequency | Z]
alignment from the drop down box. e

Sensor speed: 4,000 m /s

Note: This is for the simulator software only and will not be needed on the
machine control device itself.

Offset H:|60,000 m

~Give Bearing
SLELEETER v

Note: There are two ways to export alignments as LandXML from LSS. Either use an SPF or else choose the
Selection Filter with ‘Links as alignments’ and select the individual strings. If multiple alignments are required
and the direction/chainage of any is important then add these into a single SPF using each alignment string
as a separately named ‘Reference line’ by Mode "Whole string’.
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Main menu

Choose Settings

Settings

Then Surface

Dei ntrolles

Instruments
#  Help models @  Localization
=

Sb

R0 5 50

Set the Reference Type as Terrain model . Suface

From Reference choose the TRM which will be the description of the DTM

surface exported from LSS
Reference lype:

Then select the appropriate ".LIN" as the Center line. This is the line that the Reference [BESTENEETSNG
bucket will be referenced to with the display showing chainage (Sta) and Mc:merl.;; JJ

offset (Dist).

Note: The "LIN' files are the exported alignments from LSS via Export LandXML 'SPF alignment’ or ‘Links as
Alignments’
. Heip r;models

~IPreview Active models
4 testdxf.dxf

If you have exported a DXF then select this as your Help model

Note: currently this will need to be saved as a DWG to overcome an issue i
importing a DXF |

Type:|DWG/DXF —
Model:[ESIXA T =[N vOnvoff

EELETEEIrR v

Working within the model in plan and section view

Within the Grade screen use the Tools / Configure Model option to choose
what to display e.g. Triangles

i

Offset: -1,000 m
Elevatjon: 33,080 m

m Instr: 7
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Chapter 4

4.1 Export Leica DBX Database

For use only with the Leica DBX platform (including Viva and Captivate). This can be used when the same
models are required onboard, the surveying instruments as on the machine.

- h
£ Export Leica DBX database =5 Job folder
!
Create Job folder: F:\Sur\reys\Testdata\Ground |Bmw5e| Explorer
Job o [EXCAVATION Outpust
conEme I (£ Entire survey Job name
L - - (@) By Selection Fitter
Description IExElmpIe excavation design [ SPF as conidor

— Job Type

DTM : [¥] Triangles

Data : Points and links

[¥] Stations
Road : [¥] Links as alignments
@IsPr: | Browse
Back | [ oK | [ cancel | [ Hep |

The Entire survey may be exported, or the selection filter may be used as described in the previous section.
Also available is to use an LSS Section Position File (SPF) to create a corridor or envelope for the data to be
included.

Three Job types are available, which all relate to the same job on the logger:

Triangles, Data and Road, complying with these types in the Leica format.

Data includes Points and Links and Stations.

The Road allows the inclusion of Links as alignments as well as an SPF.
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The export process includes the following data types

Triangles (DTM) — use Export / LandXML - imported via the Reference option — place the files in the Data

folder

Points and Lines — use Export / LandXML - imported via the Reference option — place the files in the Data

folder

Alignments (‘geometry’ or ‘straight lines’ for the machine to ‘follow’) — use Export / LandXML - imported via

the Roads option — place the files in the Data folder

Codes — use Export / Upload Code list to survey instruments / Leica Icon XML - imported via the Codes

option — place the files in the Codes folder

Drawing (linework and text) — use Export / Autocad DXF - imported via the Background Image option —

place the files in the Data folder

4.2.1 Export Code Lists

To Export a code list from LSS
Export / Upload code list to survey instruments

Leica lcon XML

Supply the new file name and select the required features

Back to top

Instrument type
@ Leica IDX
® Leica lcon XML

) Topean TopSury XML cade library frecommended)
) Topean TopSurv TDD code library

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

Creste il - [ample XL

Point feature(s)
Link feature(s)
o
Other
1SS reserved codes +extras
[ Back J[ oK ][ cancel |[ Hep |
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To copy the XML codelist to the iCON:

Create a "Codes" folder in your USB stick and copy your codelist file in.

Run iCON and insert the USB stick in the port.

Go to Import

Tap the green + button (bottom of the screen)

Tap on Code List row

Select Hard disk / external storage from the "From" row located under the Source Header
Select your code list and press accept.

In this way your code list is loaded in your active project.

Note: if you want to load it in other projects as well

Go to Projects

And tap on the right arrow of the project you are interested to edit

Go to second wizard step

Select the Code List option

Select Hard disk/external storage from the "From" row located under the Source Header
Select your code list and press accept.

Note: To EXPORT a code list in iCON do the following steps:

Go to Export

Tap the Content row (under the Details header)

Select Code Lists

Tap on the codelist you are interested and press accept

Select location (internal or Hard disk/external storage)

Tap on the Format (should display Copy as no file conversions yet)
Tick accept.

The code list should be stored in selected location.
Note: to export to a removable drive e.g. USB, put the code list into a folder called/created "Codes".

To be available to all projects the code list and linetype (.GLT) file must be in the Global folder

Leica 1200/Viva Code lists - Transfer all three files to the sub-folder "Codes" on the data card with iCON
office using GSI transfer. When you have moved the card to the instrument,

select <Tools/Transfer Objects/Code Lists> from the main menu in the instrument to load the code list into
the internal memory enabling you to use it.



4.2.2 Importing Data from iCON
Export the data from Icon as CSV
Convert the data to a load file in Input Convert XYZ

In Input Load use the setting 'Clear string table on change of feature’ — this is because the CSV file does not
hold the information related to start and end of strings — the ‘clear string table” option will minimise this
effect by automatically starting a new string whenever there is a change of feature — this way the only
problems will happen where two strings of the same feature are exported consecutively.
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This topic describes the combined use of Output / Surface Boundaries and Output / Survey to build a
‘formation model’ i.e. one that describes the shape along the top or underside of each surface feature
height/depths of the current model.

The resultant formation model includes a user defined step between adjacent surface features of different
height/depths which avoids anomalies (vertical sides) in the DTM and can therefore be used for machine
control work and setting-out etc.

The following steps are needed to complete the process
Use File / SaveAs to create a copy of your current model
Repeat the use of Output / Surface Boundaries twice

On the first pass use a zero Internal offset distance to tidy the model. This will make sure that all
surface boundaries are linked i.e. are breaklines in the DTM (this load file can also be used to supply
Hatching boundaries for Autocad)

On the second pass use a small Internal offset distance e.g. 10mm, to create parallel offsets to all the
selected boundary lines. This is what the Output / Survey option uses to avoid the vertical steps in
the resultant formation model where the adjacent surface height/depths have different values.

Finally use the Output / Survey command as described below. See particularly the option ‘Adjust levels for
surface height/depth’ and the related setting ‘Perpendicular to surface’

The rest of this topic describes this process in detail.
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This command creates parallel offsets to the selected surface feature boundaries.

It generates a series of links either on or just inside the outer edge of each nominated surface feature. These
points can be given a level at either a horizontal offset or interpolated from the Terrain i.e. they are NOT
assigned the surface feature height/depth at this point. The height/depth is only applied to the surface at
the Output / Survey stage.

5 Output Surface Boundanes &
Create fle: | Browse [Ect| [Neot

Output
Surlace fashue(s) Po!emes selecied "Select | Locaé:
Imemal offset distance: F s [m)
Dffset ink feature: F [ Select ;Loco(e

|| Replace eusting Inks

[ ] Cakoudate terrain bevel 2 cifs

[ ok | [ cancel |[ Hep |

Create file - The name of the load file to create. Selecting "Next" will generate the next available number to
load into the current survey. The file produced may be used to create a separate survey by specifying an
alternative name. By specifying a "+" or a "-" symbol after the load file number e.g. 200- it is possible to
force LSS to generate the next available load file equal to or below (-) or above (+) this number. For
example the user may want to create load files in a number range. e.g. 001-050 for survey data and 100-200

for design data etc.
Output

Surface feature(s) - The name of the surface feature code(s) to output the boundaries of. The feature code
can be selected or located.

Internal offset distance - The offset distance from the boundary of each Surface code.

Offset link feature - The link feature to apply to the offset points. The feature may be selected or located.
Replace existing links - This option will replace any existing links along the offset line if the offset has
been set to zero.

Calculate terrain level at offset - This option will calculate the level for the new boundary points by
interpolating from the Terrain.
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Notes
Ignored triangles.

LSS will initially check the
survey to see if there are any
thin triangles on the
boundaries of the surface
codes. The tolerance for a thin
triangle is 2x offset value. If a
triangle is found to be
"thinner" than this, then LSS will ignore it.

Existing points
on Surface Boundary

Perpendicular
distance

If LSS were to include this type of triangle, then seemingly rogue points could be generated. This test
is not carried out when the offset value is zero.

Mitred external corners.

e offsetted

e
Fa

. . paints
LSS will always mitre around the Offset Distance
. W
boundaries... i
Existing points
on Surface Boundary
Offzet Distance

e L
Offset distance Offset
.. except when the external angle is % Hlistance
greater than 275 degrees. In which case 3 Ei‘i{jﬁa’iﬂ’;ﬁmdmy
radius points will be created. r"j-lueiwr:tsuﬁsetted

Offset distance

At the end of the output, LSS will generate a report window if...

A number of surface boundaries do not have links.
A number of thin triangles have been ignored when generating the surface boundaries.
A number of points have landed in a surface feature other than that of the surface boundary being output.



This command produces a file of co-ordinate information in LSS load format. The only parts of a survey
which are not able to be output are the surface features as these are applied manually once the DTM has
been formed. If surface features are required it is recommended that 'Input / Merge / Survey' is used to
import one survey into another.

r <
@ ovorsno . BN
Create fie . | Bowse Edt |Net|

Output Ovedays
@ Entre survey v Teman
By Selaction Fiter [V] Nonterran
Options
Renumber points

Adjust levels for surface height / depth

Pampandicular 10 28

. OK Cmcd Hep |

—_————————————————— —

Create file - The name of the load file to create. Selecting "Next" will generate the next available
number to load into the current survey. The file produced may be used to create a separate survey by
specifying an alternative name. By specifying a "+" or a "-" symbol after the load file number e.g. 200-
it is possible to force LSS to generate the next available load file equal to or below (-) or above (+) this
number. For example the user may want to create load files in a number range. e.g. 001-050 for

survey data and 100-200 for design data etc.

Output

Entire survey - This option will take into consideration the entire current survey area.
By Selection filter - This option will use the LSS observation selection filter to output groups of
observations.

Overlays

Terrain - Whether to include any terrain data.
Non-terrain - Whether to include any non-terrain data.
Options

Renumber points - This option will renumber the points sequentially as the data is output.
Adjust levels for surface height / depth - This option will move any points in the outputted file, to the
top or bottom of the surface code they lie within, if that surface code has a height or depth.

Note: Surface boundary points are always left at the same position and level as the original points in
order to maintain the volumes and areas of each surface code. This includes points on the edge of;
the model itself, a "none" surface coded area, a Om heighted surface, or a heighted surface. The use
of Output / Surface Boundaries with a small Internal offset distance will maintain the shape of the
formation model apart from the narrow band specified here.
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When the Adjust levels for surface height/depth option is selected
the adjacent dialog will be offered if LSS finds any points that are
both entirely surrounded by heighted surface codes and where
differing surface height/depths occur. LSS prompts for how this
level is to be calculated. This will generally apply only to the

surface boundary points themselves.

Note: Often it will be ‘Mean’ or ‘Lowest’ selected.

However, it is also possible to use surface features between the
tram lines of adjacent surface feature depths. In this way the tram lines can either be made "Void' to
stop the triangles in this region being exported the boundary points can then be removed by

Selection Feature area

Options

Mean - This option will calculate the mean

of the highest and lowest levels.

Highest - This option will assign the highest level of
the boundary points to the new points.

Lowest - This option will assign the lowest level of
the boundary points to the new points.

Original - This option will keep the point at its
original level.

Back to top
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Where a point is entirely surrounded by heighted
surfaces of differing heights, please choose how
the level should be calculated.
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Perpendicular to surface - This option will move any points in the outputted file, to be perpendicular to the
relevant surface.

When dealing with relatively horizontal surfaces the difference between a vertical depth and one which is
measured perpendicular to the slope will be negligible. However, the steeper the slope, the greater will be
the discrepancy and it is because of this fact that this additional option has been offered.

Here are a few rules:
Observations within surfaces will be offset perpendicular to the slope

Any points on the edge of the survey, or a "none" area, or a Om heighted surface is always at the same
position and level as original, to maintain volumes in adjacent surfaces.

Any points on a surface boundary, but surrounded by surface depths, are extended vertically, and all
surrounding triangles are offset, then the mean level of intersections with this line is calculated

If all surrounding triangles to the point intersect the line from original to new at more than 0.1m
apart (the mean is taken), then a PINT feature is created.

If the new point is further away in plan than twice the surface height, then a PIN2 feature code
is created.

Continuous Surface Feature
at a height of 1m

Original Survey LW
with Surface Heights
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Change in surface
But all at 1m height

Surface 1

Surface 3

This line is vertical because it (1)
is on a surface boundary.
This is to maintain the plan

areas. X——'x(z)

The offset triangles (by (3)X
surface height/depth) in this
case are calculated to
intersect with the vertical line
(Normally the new point is
calculated to where the > % %
offset triangles intersect).

The Mean / Highest / Lowest is then taken.

Quality Assurance
When the data is outputted, some points may include a point feature such as PINT, PIN2 or PIN3.

PIN1 - The new point is calculated based on the surrounding triangles. LSS will check between the original
point to the new one and then if any surrounding triangles cross this line. A PINT feature is generated if any
of these intersections are 0.1m away from the new point coordinates. The new point is not adjusted.

PIN2 - where the new point is further away in plan than twice the surface height.

PIN3 - where the point ends up in a different surface and is made vertical to original
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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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