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What 6s New

Cyclone 3DR 2024.0.0 is a major release that includes a new Plant Edition and option, and new features
and improvements to the product, for both the Desktop and Touch Mode interfaces. The main changes
and new functions are summarized here:

A New Plant Edition
1 Migration of the Tank Inspection workflow into the Plant Edition
1 Restructuring of the 3DR Editions
A Scan to Pipe [PLANT]: New feature to deliver BIM/CAD models for any piping application
A BIM Analysis enhancements [AEC or PLANT]
1 BIM Import simplification
1 Progress Monitoring upgrade
i1 Visual Notes
Support of scanner trajectories [STANDARD]
New profile extraction and analysis experience [SURVEY, AEC]

New image navigation experience for static and mobile scanners [STANDARD]

> > > >

Scan to Plan Improvements [AEC]

1 Compatibility with Jetstream scans ( L GS x , Cyclone ENTERPRI SE, é)
I  Support of arc drawing

A And various new features:

New Quick Plane-Plane measurement tool

New classification models

New point Cloud metadata display features

fFiterghost objectsodo capacity within Smart Textur

1
1
1
1 Multiple 3D Scene enhancements: camera synchronization, skybox background and more
1
1 Edit Mask of images for texturing application

1

New user-friendly dialog capacity from scripting

According to the maintenance expiration date policy, users under maintenance on 17 December 2023 may
access version 2024.0 with no new license required.



New features

Plant Edition

The most significant change within Cyclone 3DR 2024.0 is the release of Cyclone 3DR Plant Edition, which
replaces the Tank Edition. Cyclone 3DR Tank Edition has been phased out and is no longer available from
1 January 2024.

New licensing structure

Cyclone 3DR Plant can be purchased as either an option or as an Edition.

Plant Option is automatically included in Cyclone 3DR Pro Edition. Pro users with a valid maintenance
automatically benefit from all Cyclone 3DR Plant Edition features.

Tank Edition is phased out and all Tank users with a valid maintenance benefit from an automatic migration
from Tank to Plant. Note that the Tank Inspection workflow remains in Cyclone 3DR and the commands
are part of the Plant Edition.

Main features of the Plant Edition
The main features of the new Plant Edition are:

A Al Cyclone 3DR Standard features and capacities (regular cleaning, meshing, modelling,
inspection and reporting tools)

The API-653 Tank Inspection workflow
Scan to Pipe, a new 2024.0 feature to deliver Mesh/CAD/BIM Piping models

CAD and BIM Import capacities

CAD and BIM analysis tools: Compare/Inspect, Clash, Inspection Notes

> > > > > >

Visual Notes, a new 2024.0 feature to deliver pre-filled reports based on visual analysis,
compatible with BCF issues

The detailed features are described in the online Cyclone 3DR technical-specification documentation.

Point Cloud Automatic Classification and all models ( Out door , Il ndoor , Road,

é


https://leica-geosystems.com/-/media/files/leicageosystems/products/datasheets/leica%20cyclone%203dr%20tech%20spec%20903874%200423%20en%20lr.ashx?la=en&hash=35A1E360CFA313C650C76FBCB26CBFA0

Extract > Scan to Pipe

Scan to Pipe is a new workflow exclusive to Cyclone 3DR Plant Edition which establishes the Plant-specific
application. All Plant applications can be addressed with this feature: Oil and Gas, Food and Beverage,
Chemical, Pharmaceutical and more.

Scan to Pipe is a new feature that enables users to deliver piping models from any kind of point cloud. The
applications are various from the as-built model: reverse engineering, renovation, change management,
clash analysis, digital twin modeling and flow measurement.

Scan to Pipe has been designed to support all type of laser scanning sensors. That means that all Leica
Geosystems scanners can be used in the purpose of delivering a piping model out of Cyclone 3DR. The
most important factor for the pipe extraction operations is coverage. With high-end sensors (P-series or
RTC360), the best extraction can be obtained and it can require lots of scan positions. A more efficient
scanner (BLK2GO, BLK2FLY) can be positioned for Scan to Pipe jobs since it has the ability to capture
the scene easily through movement of the capture tech for full coverage.

In Cyclone 3DR 2024.0, the piping models that can be exported are composed of segments, reducers and
elbows. More objects will be supported in the future.

Scan to Pipe is easy to use. After selecting the input point cloud, it is necessary to open the Extract menu
and to click on Scan to Pipe.
A The workflow is composed of two steps, Extraction and Export, that are detailed below.

A As all Cyclone 3DR workflows, it is possible to save and quit the Scan to Pipe project and to restart
the workflow later.

A Usual tips for Cyclone 3DR extraction feature:

I Activate a limit box before executing the feature. The limit box can be edited with the
CTRL+SPACE shortcut during the workflow.

9 Pick the appropriate point cloud representation before (or edit it later)

1 Benefit from visualization improvements of Cyclone 3DR, it is possible to active a multi-view
session on multiple screens, to use the synchronization of camera views and also to use the
laser scanner image to improve the experience and the understanding of the reality.

An online How To Guide will be available and Cyclone 3DR YouTube channel is completed with detailed
tutorials about Scan to Pipe.

This feature is available to users with the Plant or Pro licenses.


https://www.youtube.com/@LeicaCyclone3DR

Extract pipes

Once the workflow is started, the extraction step can be executed.

1. Workflow ribbon: showing the 2 steps of the workflow. It is possible to switch from one step to
another one from the ribbon.

2. Dialog: to manage visibility of objects

; . il
a. The visibility of the input point BCESL ON=N0
cloud, including the noute
transparency. . P
T . ¥ Cloud
b. The visibility of the output pipes, )
including the transparency. Outputs
c. The list of the extracted pipe ¥ Pipe
traces with the possibility to

control the visibility and the Extracted pipes
colour and the potential removal.

Pipe trace 1

Pipe trace 2

3. Instructions: the content of the instructions evolves in a dynamic manner depending on the
context

4. Extraction toolbar:

The core of the extraction process resides in the toolbar. The toolbar is dynamic depending on the object
selected or the stage of the workflow.

(2 = > >~ ~ m

Start new pipe  Continue pipe Connectwith  Connectwith  Connect with straight Delete
trace trace elbow reducer pipe

A Start new pipe trace: click to begin a new trace. The pipe trace creation is detailed below.



A Continue pipe trace: a pipe trace extremity must be selected to continue a trace. Note that the
tool is intelligent enough to extend a trace at the best extremity without asking the user to select
one of them.

A Connection tools: with elbow / with reducer / with straight pipe
1 Select first object
1 Click on the appropriate connection mode depending on the situation

9 Click on the second object to connect

Note that a connection can work only when it is realistic. Unrealistic connections are detected and
not created, the user will be notified of the failure.

The 2 segments will be connected with an elbow.

How to create/edit a trace?

1 The very first step for a pipe creation is the creation of a straight pipe (or segment). That is
why this mode is automatically activated and two clicks are required to extract the first straight
segment.

Q Diameter

R N e =

Start new pipe Elbow + Straight Reducer + Straight  Straight Validate pipe
trace pipe pipe pipe trace

Toolbar for the first pipe extraction

i Itis recommended to execute the 2 clicks to begin an extraction in areas where the point
cloud density and quality are as good as possible.

i Note that for all pipe extraction, the diameter of the trace can be locked and defined by
the user. This option is extremely useful when the user knows the type of pipe he is
extracting as it consolidates the extraction process.



I Just after the semi-automatic extraction, a heatmap point cloud is visible around the
extracted pipe to highlight the points that are used for the extraction and the average
deviation between the cylinder and reality. It is a useful guide to make the extraction
process accurate.

Extraction of the first straight pipe of the trace

When the pipe trace is started, the extension mode is activated for selection:
1 Elbow + straight pipe: most common usage due to the nature of pipe networks
1 Activate the mode

1 Lock the elbow angle parameters (optional)

E Angle

D Force rounded values

1 Pick 2 points on the next straight segment
I Click ENTER

1 Repeat with next straight segment or change the mode or valid the pipe trace.



Extract pipes

Extract pipes 9 N

2 clicks are required to extend the trace with a segment and an elbow

1 Reducer + straight pipe: that works in a similar way
i Activate the mode

i Define the reducer parameters (optional)
ﬂ Diameter 2 0,065 m
D Symmetric reducer

i Pick 2 points on the next straight segment

I Click ENTER

I Repeat with next straight segment or change the mode or validate the pipe trace.

Extract pipes

Extract pipes

2 clicks are required to extend the trace with a segment and a reducer

i Straight pipe: can extend a pipe work from segments, reducers or elbows



i Activate the mode

i Define the diameter parameter (optional)

i Pick 2 points on the next straight segment
1 Click ENTER

I Repeat with next straight segment or change the mode or valid the pipe trace.

How to edit a single component?

Just after the creation of a new component or when selecting it later, it is possible to edit the objectd s
geometric parameters.

1 Straight pipes

I Arrows are displayed at the extremity of the object. It can edit the length of the straight
part while maintaining connectivity with the other elements.

i Diameter: the value can be edited from the dialog. Note that when a diameter is changed,
it impacts the entirety of the sub-part of the trace with the same diameter (until the next
reducer).

Extract pipes

Extract pipes @ t] g @
Inputs

¥ Cloud
Parameters

Diameter 0,16971 m

Outputs

' Extracted points

' Pipe

Extracted pipes

Pipe trace 1

Pipe trace 2

Pipe trace 4

Pipe trace 5

1 Reducers: like straight pipes, the 2 diameter values can be edited, and the arrows give the
opportunity to adjust the length of the reducer. The offset can also be edited but only if the
reducer has one free extremity. The offset value is 0O if the reducer is a symmetric one.

10



Extract pipes @ Q =z @

Inputs

¥ Cloud

Parameters

Diameter 0,5626 ft

Second diameter 0,39125 ft

Outputs
' Pipe

Extracted pipes

Pipe trace 1
Pipe trace 2
Pipe trace 3
Pipe trace 4
Pipe trace 5
Pipe trace 6
Pipe trace 7
Pipe trace 8
Pipe trace 9

1 Elbows:
i Can be edited with a transversal arrow to adjust the bend radius.
1 Can be edited from the diverse fields in the dialog (diameter and bend radius)

1 Angle can also be edited but only if the elbow has one free extremity.

Extract pipes

Extract pipes @ = @
Inputs

¥ Cloud

Parameters

Diameter 0,39125 ft

Bend radius

Outputs

¥ Pipe

Extracted pipes

Pipe trace 1
Pipe trace 2
Pipe trace 3
Pipe trace 4
Pipe trace 5
Pipe trace 6

Pipe trace 7

Important notes:

1 For all those objects, the TAB shortcut enables the modification of the numerical values
(length or bend radius).

1 When editing a diameter of a single object, the entirety of the sub-part of the trace with the
same diameter (until the first connection with a pipe reducer) is changed as well.

1 When 2 connected objects have a different diameter, a reducer is required to create the link.

11



Extract pipes

Extract pipes

R L T

Export pipes

The second step Export pipes is illustrated below:

Export pipes

Export pipes

12



Export pi . A7 .
S O — @ Two sections compose the command:

Extracted pipes

Pipe trace 1 . . .
F;t,aight A The list of the components of the project

1 Iltclassifies by traces that include the
sub-components: straights, elbows
and reducers

1 It allows the edition of the names of
the components and the thickness of
the pipes.

1 Multi-selection is possible for the
edition of the pipes.

A The types of export among the choice
BIM, Mesh, CAD and Center Axis. They
are explained below.

A BIM:

1 Purpose: Deliver the most intelligent BIM model from Cyclone 3DR with metadata including
the type of object for each component:

1 IfcFlowSegment for straight pipes
1 IfcFlowFitting for reducers and elbows
1 Format: IFC

1 Options: The user can check which kind of pipe model is exported between cables, pipes and
ducts

Export pipes as:

O Ifc ducts
o Ifc pipes

O Ifc cables

L Export




DC Oy D~ g g PP Q @ Q AR A IS

@ARBORESCENCEM. s E B @ @ @ O @® 30

@ INFO 8
S<vHr vy a8

Bienvenue a Solibri Anywhere

Piping network created in Cyclone 3DR and imported in an IFC viewer
A Mesh:
1 Purpose: Benefit from Cyclone 3DR flexibility to deliver realistic mesh model to 3 party

applications

1 Format: main supported formats from Cyclone 3DR (DXF, STL, OBJ, GLB, FBX)
I Options: SEND TO CAD feature

1 NOTE: for more advanced usage, it is also possible to go further in Cyclone 3DR outside the
Scan to Pipe workflow, to apply a texture on the model or to execute a QA/QC heatmap
analysis from the extraction and to share the results to formats that support textures and colors
like OBJ, GLB or FBX.

14



Same piping project textured with the point cloud RGB colors

A CAD
1 Purpose: Deliver CAD compatible to multiple third-party industry software solutions
1 Format: IGES, STEP
1 Options: NONE

Same piping project exported to CAD Model

15



A Center axis

1 Purpose: Deliver a polyline-based model to offer a guide for isometric model creation and
remodeling in third-party applications

1 Format: IGES, STEP
I Options: NONE

Same piping project exported to Center-Line Model

16



LGSx Format

Introduction of LGSx format

With the version 2023.1 release of the below-listed Leica Geosystems reality capture software, Leica
Geosystems has begun an investment into a new, next-generation reality capture data model that is
expected to mature into a new gold standard for

The Leica Geosystems reality capture data model powers applications like Cyclone REGISTER 360 PLUS
and Cyclone ENTERPRISE as well as the new LGSx filed the evolution of the popular LGS file. The update
provides a next-generation solution that includes significantly faster writing (publishing), higher
compression, a new visualization experience, and a new core data architecture. The data architecture
change is instrumental to allow Leica Geosystems to build out exciting new capabilities and features in the
future to meet the growing needs of the reality capture industry.

Examples of new features that are now possible to build into future software updates, and are planned as
such, include, but are not limited to, enablingtime-s avi ng fiSaveo actions whe

need for full f i | evesionmy and Historiesi (8.g.,\rack edliss do, GedTags, markups,
etc. with options to Arestored from the version
Moving forward, the LGSx format wil/l b eaptare effitecatd

cloud apps, bringing consistency for seamless operations and workflows across multiple industries.

With this release, LGS files will no longer be published by any of the below listed products though they will
still be consumed. It is recommended that all products be updated in synch to ensure a seamless workflow
transition.

Applications included in this update:

Cyclone REGISTER 360 PLUS 2023.1

CloudWorx 2023.1 suite

TruView 2023.1

Cyclone ENTERPRISE 2023.1

TruView Enterprise & TruView Cloud 2023.1

Reality Cloud Studio, powered by HXDR

NEW: LGS File Converter 2023.1 (free LGS-to-LGSx conversion utility with batch conversion
ability)

> > D> D

Applications which will soon support the LGSx file:

Cyclone 3DR

Cyclone Pegasus OFFICE
Map360

Infinity

> > >

Consequences for Cyclone 3DR

reall

n ed:

hi st
by a

Cyclone 3DR 2024.0 is updated to support the next generation of laser scanner dataf or m&8&xo A f or

enhanced collaboration through the whole Leica Geosystems Reality Capture portfolio. With this change.
Cyclone 3DR will continue to import LGS and now import LGSx as well. Export is now limited to LGSx.
Certain new features described below are available only when working with LGSx such as the set of images
or the scan trajectories.

17



Detailed explanation in the following section of the release notes: Erreur ! Source du renvoi introuvable..

A LGS import is still supported in Cyclone 3DR 2024.0 to allow users to benefit from a transition
path. Even though the usage of the new LGSx format is strongly recommended to benefit from
better performance and reduced size of the data.

A LGS export is not supported anymore and replaced by LGSx, now democratized in all Leica
Geosystems products.

Extract > Scan to Plan Updates

Scan to Plan feature that conducts the extraction of floorplan and building section from point clouds is
upgraded in Cyclone 3DR 2024.0 with two main new features:

A The capacity to extract plans directly from JetStream point clouds (mainly LGSx and Cyclone
ENTERPRISE point clouds)

A The possibility to extract and edit arcs.

This feature is available to users with the AEC or PRO licenses.

Direct extraction on JetStream point clouds

Scan to Plan can directly be used on native JetStream point clouds, via LGS/LGSx files or connections to
Cyclone ENTERPRISE, Cyclone REGISTER 360+, Cyclone CORE or JetStream ENTERPRISE. The
benefit of this new capacity is time saving because users save a conversion step in Cyclone 3DR and the
possibility to work on a very large point cloud.

To execute Scan to Plan, it is just necessary to select the object in the treeview or in the 3D scene and to
execute Scan to Plan from the Extract menu.

New arc-drawing feature
This new drawing capacity is available within two features:
A Scan To Plan workflow in the Extraction step, which is the main application
A Edit Polylines to create arcs for planar polyline edition
During the editi on o fextensioefeaur lsyisible meadditicn to the atherfextansion

possibilities. Two different modes are exposed to users and can be toggled with the SPACE bar (see
instructions below).

e Click a point to define an arc.
SPACE: Toggle mode (Current:
“Tangent arc")

Click a point to define the

2 second point of the arc.

l SPACE: Toggle mode (Current:
"3-Points arc")

18



f nt so met hod r equi r efshe Rolylmelsdgment. onal c | i
The ATangent o arc method requires 1 additional <clic

arc curve direction is tangent to the latest segment;

Floorplan from an office building captured with BLK2GO
and extracted with the upgraded Scan to Plan in Cyclone 3DR 2024.0

BIM Model > Import and Edit IFC File Updates

With the 2024.0 release of Cyclone 3DR, the BIM workflow becomes more intuitive with multiple updates
that have been brought to the Import / Edit feature of BIM Model in the application.

The BIM Project management tool is automatically displayed after the import of an IFC Model or can be
opened from an existing BIM Model object in the Cyclone 3DR Project from the contextual menu (Edit) /
from a double click operation.



Edit BIM Project

Filter | Filter

Name E] Select none
[0 GermanBuilding.ifc
D Beam
[] Building element proxy
O column
Ramp
O stab

Column
Slab
Beam

Ramp

SonEsn 8

Building element proxy

Settings

I:’ Check model orientation

? Environment objects

= Redo

¥ Cancel

New BIM import and editing functions reduce the number of clicks and operations inside and outside the
commands.

1. Layout management: it is a notable change for the BIM Experience in Cyclone 3DR. Users have
now the ability to display two kinds of layouts when manipulating a BIM Model. It is possible to
expose the model contents according to the Levels or to the Types of objects.

As an example, to achieve the analysis of columns only for a construction site monitoring, this new
way to expose the BIM Model is very convenient and makes the selection faster.

2. New filtering tools by level / object type: in addition to the layout management, the 2 new
filtering tools make the appropriate selection of objects faster and easier. The combination of the
2 filters can be useful for a straightforward workflow, for examples to select MEP Duct objects of
Level 2.

3. Visibility of project environment: to toggle the visibility of the other objects that were visible
when the edition was started. Useful when a point cloud is also in the 3D Scene.

20



4. Undo/Redo capacity: useful improvement to adjust the edition of the selection of loaded objects
to smooth the operation.

The new user interface for BIM Edition is only available for IFC models. For RVT models, the previous
interface is exposed.

This feature is available to users with the AEC or PLANT or PRO licenses.

Analysis > Visual notes

Introduction

With Cyclone 3DR 2024.0, a new type of reporting feature is enabled with Visual Notes in the Analysis
menu. Visual Notes is a command that does not require any inputs and that gives the users the capacity
to automatically build a report based on their visual analysis of the 3D data.

This feature can be used for multiple applications and has the following benefits:

A 1t works with any type of visible objects in the 3D scene. The immediate strength of this feature is
to create visual notes based on the visualization of JetStream point clouds (LGSx / Cyclone
ENTERPRISE) or Reality Cloud Studio data, directly streamed into Cyclone 3DR.

A It provides lots of flexibility because it is possible to quit and restart the visual analysis, to change
the visible objects and their representation settings.

A 1'tds been desifgcosesidce thé feature a cdinpatible with BIM Model information
and is capable of storing the GUID information from the BIM components, with the purpose of
creating BCF notes, for a complete open-BIM workflow. Even though, note that the usage of
Visual Notes to create intuitive report is not limited to BIM applications.

A The note experience is unchanged from the Inspection Notes feature since:

1 The notes can contain information (title, GUID of BIM object, level of criticality, description,
assignment), screenshots, images and labels.

1 The feature is BCF-compatible as soon as a BIM object is visible and can be clicked in the 3D
Scene.

1 A new summary of notes at the beginning of the report, that is also deployed in the existing
feature Inspection Notes.

I A \Visual Notes project can be closed, opened and updated multiple times.

A Visual Notes embeds lots of new experience tools that are described in the release notes:
1 The management of the transparency of point clouds and models within the command.

1 The capacity to create small limit boxes to offer a better visibility of the area, which is
concerned by the analysis.

1 A 2D-analysis experience with default visualization of the 3D environment in 3D View / Top
View / Side View to create measurements of distance.

1 A new Quick Plane-Plane measurement tool to make horizontal and vertical measures, also
available as a quick tool, out of Visual Notes feature.

21



This feature offers a new experience to report issues that inspection colormap cannot explain, in particular
to report significant gaps between a design model and the reality. Some examples are suggested:

A A steal column is rectangular instead of a H-section type.

A A pipe is 25cm shifted from the design position.

A A duct has been built with a 200mmx200mm rectangular section instead of a 150mm diameter
circular section.

A The opening of the wall is missing.

Consequently, Visual Notes is complementary to Inspection Notes, and they are differentiated according
to the following explanations:

Menu Inspection Notes Visual Notes
Create BCF notes or an automatic report | Create BCF notes or an automatic report
Main Goal based on a deviation analysis of BIM | based on the visual analysis of the 3D data.
Model. Adapted to BIM application
Mandatory An inspected BIM Model N/A
input
The visual analysis can be done on a
Point Cloud | The BIM inspection has to be previously | streamed point cloud like LGSx or a
specific created from a 3DR point cloud. Reality Cloud Studio. Useful to work on
heavy datasets.
Level of | Relevant for high-standard deviation | Relevant for analysis that requires human
accuracy analysis (millimetric precision) skills to understand issues
Preparation of a renovation project /
Use cases As-Built Verification Consolidation of a digital twin / As-built
Verification
Accurate analysis of structural component | Visual analysis of MEP installations
Example Report the fact that a column is deviated by | Report a duct that is 25cm shifted from the wall
3mm and make multiple deviation labels and that has wrong dimensions too
Static sensors  (RTC360, BLK360) e_lre Mobile scanners (mobile BLK series) are
Sensors recommended for the most precise | .
. ideal to get fast and accurate reports.
deviation reports.
. Automatic report (Summary presentation + Detailed notebook of issues) to PDF, CSV
Deliverables
or BCF (open BIM standard).

This feature is available to users with the AEC or PLANT or PRO licenses.

22




Start a report of notes

Prior starting the creation of notes, there are recommendations:

A Make visible the objects that are necessary (typically the reality and the design model) and adjust
their representations for the best 3D experience as possible.

A Display a BIM Model to allow the creation of BCF notes (references to GUID values).
A Activate a limit box that can edited with CTRL+SPACE inside the command.

A Execute Visual Notes from Analysis menu.

Here is the window of the main interface of Visual Notes:

S&LOh @

Egled

4w

o
i

& @ P

load  Add
Images  Images  Gallery

1. List of notes and output options:

T Notes can be reviewed, edited or removed from the list.

9 Output options contain: a direct update of the main report view and a direct export of the notes
to BCF format.

2. Note toolbar:

G ¢ € % =E@Ip

Add Add Add Scene View Load Add Image
note measures View Gallery Images Images Gallery

1 The possibilities are similar to the existing Inspection Notes toolbar.

1 The Add Note feature requires next a click on any object in the 3D scene to create a
georeferenced note. To create a BCF-compatible note, it is mandatory to click on the design
BIM Model.

1 The Add Measures (Visual Notes) tool replaces the Add Labels (from Inspection Notes) to
let the user make 2D measurements. This aspect of the workflow is the most significant change
from the Inspection Notes experience and is described in more detail later.
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1 The Edit Info feature displays a pop-up dialog with all the information that can be edited by
the user to bring the necessary fields for a BCF workflow or to bring intelligence to the report.

Edit note X

Note information

Title Column-hsv-0216
Assigned to firstname.lastname@hexagon.corr

Description Wrong type of column section.
Model must updated by
structural engineering team

Priority High

BIM metadata

Name Value

Specific
Globalld  000wcCO00000G3IdwPK244
IFC TYPE IFCMEMBER
Name Column-hsv-0216

lfcObj...erties
3DL.sID  CR3DMemberPart
3DS..sID P3DMemberPartPrismatic
App. Working
App..tus Working
Axi..gle  1.6929693744345 rad

Avic rrar Falca

Add 2D measures in a note

Visual Notes

Inputs
? Clouds

Cloud transparency

@ Models

Model transparency

ve been created yet.
Usem action in the toolbar to create
new labels.

Lok b
W 2 N3 W
Add limit Point to Point  Plane to plane 30 Top Side View oK
box distance distance Gallery
oo A S— SR o

X Cancel
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1. Dialog for:

1 The visibility management of the inputs including transparency of point clouds and models.

1 The list of measurement labels created in the note.
2. Presentation of the 3D Scene in 3 parts: 3D View / Top View / Side View

1 As soon as the Add Measure mode is active, the 3D Scene is automatically split in 3 parts to
offer the best experience as possible to create 2D measures.

3. Measurement toolbar:

1 This new toolbar is a toolset that allow users to create 2D measurement labels and
screenshots. It gathers different new features to improve the note experience.

@ & &£ Se6s Vv

Add limit Pointto Point  Plane to plane 3D Top Side View OK
box distance distance Gallery

1 Add Limit box is a user-friendly smart limit box that can help to have a focus on the area of
the note to report the specific issue/clash/situation.

3D Vie 1)
Visual Notes O M=y @ ew (1

Inputs

X Cancel

I Automatically, the limit box is active on the Top and Side Views to show the clipping
impact on the environment.

I Auser action is required to Validate or Cancel the limit box, as illustrated above.

I The size of the limit box is predefined to have a focus. It can be edited before validation
with CTRL + Scrolling action.

I After validation, it can be edited as usually with the regular CTRL+SPACE shortcut.
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1 Add Point to Point distance labels: Quick 2D measurements between 2 points

1 Add Plane to Plane distance labels: New quick 2D measurements between 2 planes to
consider the normal direction of the planes, but also to force the measurement along the main
vertical and horizontal directions. This new tool is described in the Quick measure > Distance
between planes section of the release notes.

Visual Notes 9O N = PEED
Inputs

¥

Model transparency

A e

& Limit box

Label 1
Label 2

AT PN R ¢ T

9
)

Cahk

@

Edit limit Point to Point  Plane 3 fiew oK —05 my
imi ointto Point  Plane to pla | P
box distance distance Gallery

i Building &
015 m—

1 3D / Top / Side buttons: once the 2D measurements are done, it is possible to add
screenshots to the note.

1 View Gallery: Direct verification of the created screenshots.

T OK: to validate the measurements and the contents of the note.

How to publish areport

The mechanism is similar to the existing feature Inspection Notes and there are two possibilities:

A Export BCF issues: the BCF export is directly accessible from the Visual Notes feature and gives
the possibility to save a single BCF file that will contain all the notes and their assets, to share the
results from the analysis to a third-party BIM management platform.

A Create a PDF report from the Report Editor that contain:
1 A high-level summary of the analysis containing:
I The main viewset of the project

I The summary table of all the notes including index, titles, description, priority, assignment,
é This table can also be exported to CSV.

Note ID Title Description Priority Assigned to
1 Column-hsv-0216 Wrong type of section for the column. Structural model to be reviewed. High firstname.lastname@hexagon.com
2 CT-001-ET--0003-TRAY-0105 Cable Tray dimensions to change Medium  firstname.lastname@hexagon.com
3 Flange-0701 Wrong position of the flanges. Similar issue for parallel pipes. To be updated by HVAC team. Low firstname.lastname@hexagon.com
- Column-hsv-0210 Column size is much smaller than the model Critical  firstname.lastname@hexagon.com
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1 A collection of notes based on the executed analysis. For each note, the report exposes
multiple pages with the information and the assets created by the user:

i Thenotei nf ormation | i ke object, priority, assig
i All the saved viewsets to illustrate the note and showing the 2D measurements.
I The labels corresponding to the 2D measurements.

i The attached images by the user.

1 Meas
Dist 0,139
dZ 0001
dXY 0138

2 | Meas
Dist 0,930
dZ 0916
dXy 0.162

Example of an issue in the structural design explained with 2D measurements to illustrate the gap
between the design model and the reality for the dimensions of the steal column
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Analysis > Progress Monitoring Updates

The Progress Monitoring feature dedicated to the construction industry benefits from very interesting
improvements in Cyclone 3DR 2024.0. The purpose of the updates is to improve the accuracy of the results

by:

A Leveraging existing capacities for the computation, like the classification information and deviation
analysis improvements

A Enriching the report information with a single user-click for PDF and BCF export

As a reminder, the Progress Monitoring feature is a BIM-analysis tool that:

Takes a point cloud and a BIM Model as inputs.

Offers a wizard-workflow experience in 3 steps: Analyze > Check > Export.

Delivers progress report for construction site application mainly to PDF, CSV or BCF.

Is ideal with BLK2GO / BLKARC scanner to get fast results from field to decision.

> > > > >

Can be deployed for construction progress purpose but also for invoicing management, sub-
contractorc ont r ol , maintenance, construction verifica

This feature is available to users with the AEC or PRO licenses.

Integration of classification information

The Cyclone 3DR 2024.0 Progress Monitoring version now benefits from a direct link with classification
information. This improvement remains optional but can significantly improve the results from the Progress
Monitoring for many applications.

To optimize the report with the classification, it is mandatory to classify the input point cloud first with the
updated version of the Indoor Construction Site Model, that also benefits from interesting enhancements
in particular for linear objects like beams, columns, or pipes/ducts (more information in the Indoor
Construction Site section). Before executing the Progress Monitoring command, it is important to keep
unchanged the indexes of the point clouds classes to allow the command to make a match between the
points and the appropriate classes.

Once in the first step Analyze of the workflow, anew opti on @AOptimize with 1In
c | a s s expoded so the use of this option is straightforward.

A If the option is selected, the algorithm will make a more intelligent match between some objects:
1 Points of walls with Ifcwall type of object (and equivalent)
1 Points of ceilings and floors with Ifcslab of object (and equivalent)
1 Other points with other types of objects

This level of categorization provides an efficient way to split many components from large
surfaces like walls or slabs.

A If the option is not selected, the computation will be based on the geometric comparison between
the point cloud and the BIM Model.
Note that:

A This new option barely decreases the computation performance of comparison between the scan
and the BIM Model. The difference cannot be perceived.
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A When the option is checked, the representation of the point cloud automatically switches to
Classification to let the user visualize the appropriate classes.

A Like all BIM analysis in Cyclone 3DR, it is appropriate to adjust the contents of the analyzed BIM
model to focus only on the scope of interest and to optimize the results.

Analyze

Analyze O (g @ s
Inputs
@ BIM Model *
& Scan ¥
Coverage

10% 40%

Not installed | Incomplete [l Installed

Analysis

Tolerance 01m
Resolution 25cm

Optimize with indoor construction site classes

© Compute

Computation improvements

More computation improvements are also part of the upgraded version of Progress Monitoring. They are
independent from the selection of the new option to optimize with classification. They appear in the
backend of the process and are not visible to the users.

The main improvements are:

A Removal dgeeffectbe ffoa objects likg walls or slabs for example. The points, close to
the edges of large components, are considered in the computation to reduce false positive effects.

A Integration of surface orientation in the computation: this algorithm improvement part of 3DR is
deployed into Progress Monitoring to improve the match between surfaces.

A Optimization of the fresolutond v al ue according to the type of ol

1 The resolution option remains exposed to the users and defines the maximum size of the
triangles of the inspected model.

9 But for many objects, the maximum size is optimized to automatically improve the outcome
from the computation and the resolution is object-defined for walls, slabs, columns, pipes,
beams, pipes, ¢&

29



New report contents

With Cyclone 3DR 2024.0, the contents of the report from Progress Monitoring analysis are significantly
richer to offer the more complete and accurate analysis experience for BIM applications.

Analyze

oN=NO -

View settings
Update global view

flset)  m -

List of issues... ¥
B Compute

BCF export

Export BCF

Previous

1. Preview of the progress status
distribution: unchanged

I nstalled " 2
I 'ncomplete '
I Not installed = A To update the main view of the
[_—_] Nodata report

View settings

A To define the unit of the inspection
analysis in the report.

View settings
Main view Update global view
2 3. Detailed report options: New option to
create a very complete report, described
below. A Compute button is required to
[ oetsied report generate the report, that can be very
heavy since multiple images are created
for all isolated BIM components.

Gradient unit (offset) m oz

Detailed issues List of issues... ¥

E Compute

4. BCF Export options: unchanged
Export content Summary

Assigned to

Export BCF

Previous
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Concerning the detailed report features

A The options are exposed only when the checkbox n

A In the list of issues, it is mandatory to select which components will have a detailed analysis
depending on the application and the choice of the user.

List of issues... =

Installed

Incomplete
Mot i..alled
Mo data

A Note that the size of the report can be massive with lots of images for each component,
which is why:

1 A notification is displayed to warn the user when there are more than 100 components.

T A fAicomputed action is required to execute the
A The detailed report applies both for the BCF tickets and in the PDF report.
A The results from the detailed report are for the PDF two additional pages that contain:

1 A summary about the object (properties and main results from the analysis like the coverage
value, the progress status, é)

1 A map based on the input BIM Model and the location of the object.
1 4 side images showing the deviation between the BIM component and the point cloud.

1 A section view to highlight the visual difference between the design model and the reality.

Element detail Inspection view 1 Inspection view 2
5TB Stize - rechieckig-STE_0500_0500:1367300
-2 a0z
Dat 2% m "2 -
ata oz g
GUID: 1mM1tig2H5fuN32HecOaSG -0 Rk
IFC Type: Column — S 4%
Level: B11_UUZ_OKZP_-4.20 ey B
Status: Installed
Coverage: 43 958% Undetmsd . Urdetined .
Offset min: -0.046 m it o .
Offset median: -0.033 m e
Offset max: 0,042 m z z
K L ¥
1.7 —15m—i 1074 —15m—i
Inspection view 3 Inspection view 4
- s
2% nas -
@ Y
s 3
" s
4

Section view

Elerment

10312 b= am—i

Report extract of a column that is installed but slightly shifted from the design model.
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Inspection view 1

Inspection view 2

Q=0 +passe
- -
— = 00a — =m0
003 —H700a
14.7% T4,7%
00278 00218

b |

unastrea [ unastred [

it m unit m
z z

YooK oy

1:7 —a12m— 1:7 —a12m—

| A
_gaen +g
- -
— e — g0
—2goa 0023
13,79 13,79
00218 Q0218
|
e g i e
unit: m unit: m
z z
ox P

1:7 —012m—

1:7 —012m—

Report extract of a pipe-flange with a ~3 cm shift to the top in comparison to the design model

On top of the additional detailed contents, the report benefits from a summary for the project that can be

exported to PDF, BCF or CSV.

Note that the automatic extraction of a CSV table is still available which allows lots of automation to
manipulate the results from the BIM analysis and to create new metadata in the native BIM Model based

on the results (via a Dynamo script in Autodesk REVIT for example).

Name GUID Type  Status  Coverage (%) “i“igf}' =
HEB Tréger:HEB 10004305778 08ugWH3ICPSDErLzt)wOFQL = Beam | Incomplete 19621 -0,018
STB Trédger - rechteckig: STE_500_1000:4344210  3DMmOYQiLOuSPbEGAZTE | Beam Incomplete 20,135 -0,010
HEB Trager:HEB 1000:4309763 0GugWH3ICPs0arLzt)wOFQ4  Beam | Incomplete 20,355 -0,025
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Treeview updates

After quitting the workflow and in addition to the report experience, further analysis can be achieved with
the outputs from the Progress Monitoring feature. In the 2024.0 version of Cyclone 3DR, they are properly
sorted to offer more flexibility and easiness to manipulate various objects depending on their status (No
data / Not Installed / Incomplete / Installed) and their type (isolated BIM components or isolated point
clouds).

The new organization is described in the visual below.

L @u Progress Monitoring

Scan
Incomplete
Installed
Not installed
& |solated points

BIM Model
No data
Installed
Incomplete
Not installed

= Report data

B W9 e e

Indeed, in addition to the report deliverable (PDF, CSV or BCF), the output 3D objects are useful:

A For 3D visualization and analysis of the progress monitoring in Cyclone 3DR: it is convenient to
navigate through the 3D data to understand further the reality, to display the original point cloud
or the native IFC model. This experience is even boosted by the all the new features related to the
rendering, the 3D scene improvements or the modernized 3D image experience that are significant
in the 2024.0 version of Cyclone 3DR.

A For exporting 3D result from progress monitoring. The new treeview organization gives lots of
flexibility to group and export in one mesh all the BIM components with the same progress status
(to regular mesh format | libdimgs teBdpacityDovisyalizé-tBeX3D
result in third party applications.

33

GL B,



Inthisprogress monitoring analysis, only the @Al nst
simplify the visualization experience. It is extremely easy to filter the components with the updated treeview
management of the feature.
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Scanner trajectory

With the 2024.0 version of Cyclone 3DR, a new type of reality capture object is supported with the trajectory
coming from the scanning operation. This new feature leverages the hardware experience and gives users
a smooth experience through Leica Geosystems solutions and offers now much more automatic data
processing capacities in Cyclone 3DR.

This feature is available to users with the STANDARD license.

Supported scanners
The following types of scans can support a trajectory in the LGS/LGSx format:

A Mobile BLK scanners (BLK2GO, BLKARC, BLK2FLY) published from Cyclone REGISTER 360+.
I't is mandatory to check the 0 EGYGSxtdatasaet,ack o opt i

A TRK scanners, publisher from Cyclone PEGASUS OFFICE. Trajectories are automatically
exported within the LGS/LGSx files.

New Import and Export capacities

Import

When importing an LGS/LGSx into Cyclone 3DR, a new option is exposed during the conversion step in a
3DR point cloud. When the option is checked, all trajectories within a project are imported in Cyclone 3DR
because clipping objects have no impact on the trajectory, contrary to points and images that are filtered
during the conversion process by clipping objects.

Note that a reality capture data from a dynamic project can have multiple trajectories, because it can store
multiplesub-parts: | i ke Awal ko from BLK2GO, fAscanodo from BL

After import, a new object trajectory is stored and displayed in the Cyclone 3DR project.

Export

The process to export a trajectory when publishing an LGSx dataset is straightforward. In addition to the
other supported assets from Cyclone 3DR to the LGSx format (point clouds and limit boxes), select the
trajectory before selecting Export from the File menu and selecting the LGSx format.

New trajectory object and new related functions
Trajectories are visible in the treeview and by def
the point cloud and the set of images.

As described in the visual below, many properties are stored in the trajectory object. They are very similar
to polyline objects, but they differentiate because they are strongly related with the laser scanner project
through the two types of information:

A Timestamps of the laser scanner project (Point cloud metadata display features)

A Link with the scan positions and the set of images (Upgraded image navigation capacity)
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CloudWorx Group
Widnau2Track_2
Scanl1

Scan(

I Scanll

,E, Scanl

Scan01 (Trajectory)

Points: 407

Closed trajectory: No

Planar trajectory:

Perimeter: 812

First point: -1

Last point: 52

Bounding box min:

Bounding box max:
6

Start timestamp: 1
End timestamp: 1 631

Many existing features are compliant with scanner trajectory with a similar behavior to polyline:

A View > Camera path: for video creation

A View > Quick slice along a curve: convenient to create clipping objects along the axis of the scan
project

A Clean > Clean according to distance: to keep only the points close to the trajectory. It can be
very efficient to get rid of noisy points for linear applications like roads or rails

A Clean > Edit > Cut polyline

A Surface Modeling > Extrude Profile along a path and Pipe/Tube along a path

A Analysis > Compare Inspect Section vs Section

A Analysis > Profile Extraction and Inspection workflows: the modernized workflows are also

compatible with trajectories

A Analysis > Unroll along axis

In addition, the feature Extract polyline from trajectory has been integrated to offer even more flexibility.

New script class and functions

Useful new script functions related to trajectory objects are released to bring more automation to point
cloud processing operations in Cyclone 3DR. They can be greatly beneficial to process very large dataset
coming from Mobile Mapping sensors.

To manipulate trajectories, a new class STrajectory has been integrated. This class benefits from the
SComp capacities too, to manage visibility or selection of the object for example.
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The list of STrajectory-class related functions is summarized below and all the details of the functions are
described on the online API documentation.

D> > > > > > > D> > >

ConvertToMulti
EstimatePose
GetDuration
GetLength
GetNumberOfPoses
GetPoselnfo
GetTimestampRange
LinkToCLoud

Save (to a CSV file)
ToString
ValuesToString
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Modernized image experience

With the 2024.0 release of Cyclone 3DR, a significant step forward is achieved in matter of experience
with images from reality capture data. This main change includes a consistent experience across reality
capture software portfolio of Leica Geosystems and it has a positive impact on the following aspect in
Cyclone 3DR:

A Representation and information of the scan positions

A Simplification for large dataset project

A Visualization, interaction, and navigation through images (including the scan trajectory)
A Customization of texturing workflows

The updates mainly cover visualization and navigation, which means that they benefit most of the Cyclone
3DR commands.

This feature is available to users with the STANDARD license.

Main changes for the image objects

Import images / Convert from JetStream projects (LGS/LGSx)

When importing scan data, the experience is unchanged, and it is possible to check the type of data that
will be imported. The import of images remains optional.

In the case of the conversion of a JetStream project (LGS/LGSx usually), a new option is exposed to users
that desire to convert a TRK scan project into Cyclone 3DR. Indeed, the side images can be imported into
the 3DR project, which remains an optional possibility.

Convert Project ‘O g ®

.
l Only visible points will be extracted.

Data type

Maximum number of

points millions

Images conversion
Minimurm step 10m
D Import side photos (TRK)

Outputs

& Clouds ’
&) Images '

;.‘;. Trajectories 9

For LGS/LGSx point cloud with a trajectory (Mobile BLK or TRK scanners), there is a specific option to
extract camera images at a minimum step. To be defined by the user according to the targeted application
(for example, every 2 meters for Indoor 1 every 15 meters for an MMS scan).
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Representation in the 3D Scene / New scan position representation

The representation of the scan positions is now similar to the other Cyclone software applications. From
each position, it is possible to display the coordinates and the contained camera images. Indeed, each
scan position can host multiple images, as it is regularly the case for Mobile Mapping applications.

Left Backward
Right Forward
Left Forward

Rear Left

Rear Right

Right Backward

Sphere

x = 83,08599; y = -4,07136; z = -3,53729

To display the scan position, the user action is unchanged. They are displayed from the View menu with
Scan Locations command or with SHIFT+S shortcut (accessible from any command).

The interaction with the scan positions is described in the Upgraded image navigation capacity section of
the release notes.

Set of images: new object

After point cloud import (or conversion from a JetStream point cloud), a new type of object is now created
in the Cyclone 3DR project: set of images. All the images from the scan data are gathered in a simple
object, as illustrated below.

CloudWorx Group
Widnau2Track_2
Scan01
& Scan01
Scan01
g Scanl =

& Widnau?Track 2 L
Scan01 (Set of images)

Number of positions: 59
Number of spherical images: 59
Number of perspective images: 354
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Information from the set of images can be displayed

This new mechanism is extremely convenient with the trend of manipulating bigger and bigger datasets
because the number of images permanently increases. Having a single set of images simplifies the
experience and prevents from having thousands of image objects for Mobile Mapping applications for
example.

o, Scan0l ? _ Features

L) Scanl
to camera v int

& Scanll

Widnau? 7 _ )
Widnau2Track_2 Scan locations

® Visible

The AGo to camer a Vi ehapges the tanerd psitibnuandeoriedtationeatthe ffirgt
image of the set

To manage the imported set of images, it is recommended to edit the object (double click in the treeview
or from the contextual menu) and a new interface is exposed.

Edit Image Set

Number of positions: 15
5: 105
texturing: 15)
(used for texturing: 90)

Filter

Images list Texturing Left Backward
Right Forward
Left Forward
Rear Left
[

Scan01-144
B Left Backward
B Right Forward
B Left Forward
[ Rear Left
B Rear Right
[ Right Backward
B Sphere

Right Backward
Sphere
x= 1412410,y =

LB f<[Re e [< < <]

Images list

Positions can be selected
directly in the 3D scene.
CTRL: Select multiple

X Cancel positions.

1. Management tools of the images:
a. Treeview that sorts all the images by scan position

b. Selection capacity with a checkbox system and a filtering tool by name to define which
images would be applied as a texture on a mesh

2. Interaction with the 3D Scene: itis possible to select a group of images at a precise scan position
by clicking on it in the scene
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3. Instructions

When an image is selected, two actions are possible:

Sphere Q ﬂ
'

Preview the image, its mask and its properties

Scan01-150 |

A Arrow icon: ability to extract the image from the group of images

A Zoom icon: when clicking on it a new interface is displayed

Edit Image Set

Scan01-138 / Sphere

(e fefefeJefe e el e e <]

Image Properties

. i A 1. Name of the image
File path: C:\Users\yannickstenger\AppData\Local\Temp\Cyclone 3DR

Mask: Yes H . P
Biolectiontype: pinhola 2. Previous/Next arrows: to navigate from

Extrinsic parameters one image to previous/next one
Position: 21,16750; -2,97172; -3,91654
kg 3. Image details
Omega: 1,5602158979 rad
Phi: 0,4735284669 rad . . .
Kappa: 0,099970616 rad 3 types of information can be displayed:
Direction: -0,45603; 0,88991; -0,00942
Intrinsic parameters

Focal length: 1 798,36804 mm T The preVieW of the image,

Sensor size

Sensor width: 2 048 mm . .
Serisor height 1504 1 1 The preview of the active mask

PPA (for texturing),
PPAXx: 0
PPAy:. 0 .
Radial distorsions 1 The properties.
k1:-0,10215
k2: 0,15937
k3:0,0531
Tangential distorsions
t1:-0,00024
t2: 0,00052

With the introduction of fset of imagesg thet ype of object HfAsingle i mageo r
means that it is possible to:

A Import isolated images in a Cyclone 3DR and use them with usual image-related features.
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A Group/Ungroup set of images to create isolated-image object.

How to use Set of images for texture application?

The workflow with the set of images remains straightforward with the new interface to manage image
objects:

A Edit the set of images and define which images are activated for the texturing application: through
the checkbox system or through the filtering tool.

1 The filtering tool is useful for example if only the spherical images are relevant for the texturing
needs, with the keyword Asphered to pick the app

1 The selection can be achieved directly in the tree or in the 3D scene.
A Select the set of images and the mesh to texture

A Execute Smart Texture or Standard Texture from the Texturing menu

Which features are removed with Cyclone 3DR 2024.0 due to the change?

With the introduction of set of images, the following features are not available anymore:

A The images are not displayed in the 3D Scene (geo-referenced spheric and ortho images).
A Consequentl y, there are not fbutomanage thgvsibilityeoftheimadeh e t r ¢

A The visibility of the image locations is now managed by the scan locations.

Upgraded image navigation capacity

How to go into image navigation mode?

To position the camera at a scan position and in the image navigation mode, there are 2 main ways:

A Make sure the scan positions are displayed (now Show scan locations is available from a toolbar
and not the View menu anymore) and double click on the appropriate scan position.
I Once the image navigation mode is active, it is possible to change from one position to another
by double clicking on another position (Item 1 on the visual below).
I SHIFT+S is a must-known shortcut because it manages the visibility of the scan positions
when the user is using a feature (which disables the access to the view menu).

A From the treeview and the representation panel of a set of images, click on Go to camera view.
The camera will be positioned at the first scan position of the set of images.

When the image navigation mode is active, the camera mode automatically switches to Panorama mode

and a new image navigation toolbar is exposed on the top right part of the 3D scene (Item 2 on the visual
below).
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Image navigation toolbar

Sphere =
z 4 Left Backward
Left Forward
Rear Left
Rear Right
Right Backward
Right Forward

[=] sphere

1. Background/Foreground visibility management: There are 2 possibilities. The image can be
displayed in the background of the scene or in the foreground.

In Foreground mode, a slider is available to manage the transparency of the image. The bulb
enables /disables the visibility of the active image.
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The

There is no option for the Background mode.

List of available images at the scan position
It is common to store various images at the same scan position.
For MMS hardware sensors, side images can be imported in addition to pano-images.

For TLS scanners, cubic images can be imported instead of pano-images. In that situation, there
are multiple images.

Navigation tool i Only exposed for mobile scanner data

The navigation tool is exposed only when the scan positions are related to a trajectory from a
mobile scanner data (mobile BLK or TRK). It allows the user to go the previous/next scan position.
The CTRL + Scrolling action shortcut also allows the backward/forward move to the closest
scan position.

Quick access to synchronized views

A click on this button automatically splits the 3D Scene in 2 synchronized scenes: one will display
the active image, the other one will display the 3D environment. This feature is appropriate to
extract information on the reality and to visualize the image and the point cloud at the same time.

new Asynchronization of 3the scenesod0 capacity
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Synchronization of multiple 3D scenes section of the release notes.

5. Show scan locations (direct button in the toolbar after the removal from the View menu)

New Profile Extraction and Analysis workflows

With Cyclone 2024.0 version, all the features in the Analysis menu and Sections group have been
modernized. The purpose of this change is the simplification of the user experience from the selection of
the analyzed datasets to the delivery of the report, in addition to the removal of know issues of the existing
commands and the integration of diverse improvements.

This group of commands Create Profiles along Axis, Compare / Inspect Profiles, Volume Over / Under and
2D Preview / Export is replaced by three new wizard-workflow features:

A Profile Extraction: to deliver quick CAD profiles of multiple objects (clouds or meshes)

A Profile 3D Inspection: to deliver report analysis of closed objects (tunnel/pipe application)

A Profile 2D Inspection: to deliver report analysis of open objects (road/plane application)

P

Profile Profile 3D Profile 2D
Extraction Inspection  Inspection

Sections

The options that are part of each workflow remain similar to the previous version of the commands.

Users benefit from three different methods that help them to get a more straightforward deliverable
depending on the needs of the extraction or analysis.

The benefit of having wizard-workflow features also simplifies the experience in comparison to the previous
usage of the profile extraction / analysis:

A Selection of inputs: it happens only at the beginning of the workflow, and it reduces the number
of interactions with the treeview.

A Order of execution of commands: thanks to the workflow ribbon, the execution of the tasks is
straightforward.

A Capacity to restart the workflow project: a single click allows to restart the project.

z#' Profile Extraction

The workflows are available to users with the SURVEY or AEC or PRO licenses.
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Analysis > Profile extraction

The purpose of the first workflow Profile Extraction is to get CAD profiles of linear projects. In that
workflow, no report will be created, and the goal is to export to CAD / send to CAD the profiles.

To execute Profile Extraction, it is necessary to select first the following inputs:
A An axis: it can be a polyline or a scanner trajectory (now supported in Cyclone 3DR 2024.0)

A One or a group of similar types of objects (point clouds or meshes). Part of the interesting
improvements, this feature allows users to select an unlimited number of inputs (instead of 2 in the
previous versions), which means that it possible to export CAD profiles of 3 scans or more.

Then the required tasks remain like the previous feature and are guided to execute 4 steps:

A Prepare

Prepare Define Positions

Prepare 9D 2 ®
Inputs
? Inputs L3 2

LI

QAW

& QA

© vertical

O Locally perpendicular

Inputs: to adjust visibility of objects
and change the selection

Inputs

? Inputs '[.Q . 3

1 Section Definition: to prepare the e N
main parameters for the future

creation of sections along the axis RE0 BT

Curvilinear distances 20 (x, y)

1 Section Orientation: option for the
orientation of the future sections

Section erientation

o Vertical

O Locally perpendicular

The Prepare step is similar for the 2 other features Profile 3D Inspection and Profile 2D Inspection.
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A Define positions, with much more flexibility with Cyclone 3DR 2024.0

Prepare

Define Positions

? Inputs

‘:’ Q@ Regular

Define Positions Compute Profiles

ﬁ S &G @

S YLD

&
&

EdrmEia maliT Extraction method: it is first required
to pick the appropriate method to

QO List of values position the future sections on the

Step

Range

From

To

input objects. Two methods are
Regular possible.

A0 rr

- 1 For the Regular method, some
Custom parameters are exposed to
automatically extract the sections at

the appropriate locations depending

0'm

511,40926 m on the user needs. Unchanged from
the previous behavior of the
command.

9 Insert: to add new section positions in the project, a click on the Insert button is required.

Part of the improvements of the 2024.0 release of Cyclone 3DR, it is possible to proceed
multiple insertions and to combine multiple methods. This feature gives users more flexibility
and to way to refine the positions of sections according to the specifies of the environment

As an example, a user can create sections:

from PKO to PK100, a section every 10 meters,

from PK11 to PK19, a section every 1 meter (for example if there is turn to control or
specific aspects to verify),

single sections at PK23.435 and PK59.748 if the user wants to have a specific focus.

1 The list of sections is filled in the dialog and can be reset as well.

The Define Positions step is similar for the 2 other features Profile 3D Inspection and Profile 2D

Inspection.
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A Compute profiles

Compute Profiles

[ Max distance

Computation settings 1 Maximum distance: this option is a
_ way to filter areas that are far from

D Max distance . . .

the axis when the section is created.

Sections display

Layout

Show 3D scene

I Sections display: they are unchanged from the previous version, it is possible to:
i Toggle the visibility of the 3D Scene (LEFT part of the scene)

i Change the visibility of the sections (single or grouped in various representations) on the
RIGHT part of the 3D Scene.
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A Report: to directly export CAD profiles or send to CAD applications like BricsCAD or AutoCAD.
Theexperience of this step is unchanged from the

Define Positions Compute Profiles

7 Section view

sions

Export / Report views Export / Report views: this section

tis po exposes all the parameters of the
Name grids that will be exported
[ Coordinates I Export: DXF or Send To Capacity

20 grid

Step

Subdivisions

Mb decimals

[ oxr & Send To..

Analysis > Profile 3D Inspection > Tunnel and Pipe application
The purpose of the second workflow Profile 3D Inspection is to create an analysis report and deviation
maps for specific pr ofprojeassitunhetsypipdscBmneys ruekamplg). Inlthatn e a r
workflow, a report is automatically created when the user reaches the final Export step of the workflow.
Besides, it is also possible to export the deviation maps to CAD.
To execute Profile 3D Inspection, it is necessary to select first the following inputs:

A An axis: it can be a polyline or a scanner trajectory (now supported in Cyclone 3DR 2024.0)

A A reference model: point cloud or mesh

A A measured model: point cloud of mesh

Then the required tasks remain similar to the previous analysis feature and are guided to execute guided
steps.
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The first 3 steps are exactly similar to the Profile Extraction workflow:
A Prepare
A Define Positions

A Compute Profiles

Prepare @ [ ®

Inputs

Define Positions @ =

Inputs

? Reference k ¥ ? Reference

? Measure k *

? Measure ¥

R ##® Extraction method
Section definition o % Regular

o O © Listof values Compute Profiles {‘) = @
Curvilinear distances
Regular Computation settings
Offset _
Step
Prefix z
lange

Section orientation
[ pass through Om Layout

o Vertical

(O Locally perpendicular

A Compare Inspect

Compare Inspect

Compare Inspect O = ) e =

i

Undefined

Settings 1 The options are unchanged from the
e points disf .
B " ancient Compare/Inspect feature for
e points distant 05 m Profile Analysis.

T The ACompare with reg
npare with regular 10em way to extract deviation values on a
regular basis around the section.

Sections display
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A Volume Over/Under

1 A very user-friendly improvement for the 3D Analysis experience is the integration of the
Volume Over/Under calculation in the workflow, which fluids the analysis experience.

1 This step of the workflow is optional. That means that it is possible to go to the next step of
the workflow and to create a report without executing a volume calculation.

1 This step is exposed in the Profile 3D workflow only when 2 meshes are used as inputs for
both reference and measured models. Indeed, mesh objects are required to compute volumes
in Cyclone 3DR.

Volume Over / Under

Volume Over / Under

00

073

|
|
L
|
)

Undefined

Overbrea
* Underbre;

Volume Over / Under “ = @

Options

Step
* Volume under:

From

To
& Edit color €2 Reset

1 Part of the options, users must define:

I A step along the axis, to define the resolution step of the volume difference calculation
between the reference and the measured objects.

I The scope of the volume analysis with the start and the end of the operation.

1 In the preview of the results, the total volumes are presented and the detailed volumes for
each sub-section are exposed too.
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A Export

Prepare Define Positions Compute Profiles. Compare Inspect Volume Over / Under

oN= @ 3D view (]
& @&

Nb decimals
034

Undefined [

The parameters are exactly the same as the Profile Extraction workflow.

A Report

Once the workflow achieved, it is possible to open the report editor and to finalize the report to PDF and
CSV. The representation of the profile position along the axis has been improved.
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