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Copyright

The content of this document is confidential and intended for reading only by the addressee. All rights
including Intellectual Property Rights flowing from, incidental to or contained in this document irrevocably
vest in Emesent unless otherwise agreed to in writing.

©Emesent 2024

Using this manual

Hovermap is a powerful system that can be used as a LIDAR mapping payload, but also as an advanced
autopilot for drones and other platforms. We therefore recommended that you read the user manual
thoroughly to make use of all its capabilities in a safe and productive way.

Disclaimer and safety guidelines

This product is not a toy and must not be used by any person under the age of 18. It must be operated
with caution, common sense, and in accordance with the instructions in the user manual. Failure to
operate it in a safe and responsible manner could result in product loss or injury.

By using this product, you hereby agree that you are solely responsible for your own conduct while using
it, and for any consequences thereof. You also agree to use this product only for purposes that are in
accordance with all applicable laws, rules and regulations.

The use of Remotely Piloted Aircraft Systems (RPAS) may result in serious injury, death, or property
damage if operated without proper training and due care. Before using an RPAS, you must ensure that
you are suitably qualified, have received all necessary training, and read all relevant instructions, including
the user manual. When using an RPAS, you must adopt safe practices and procedures at all times.
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Warnings

e This document is legally privileged, confidential under applicable law and is intended only for the
use of the individual or entity to whom it is addressed. If you have received this transmission in
error, you are hereby notified that any use, dissemination, distribution or reproduction is strictly
prohibited. If you are not the intended recipient, please notify the sender and delete the message
from your system.

¢ Do not attempt to disassemble, repair, tamper with, or modify the this product. This product
contains no user-serviceable parts inside. Any disassembly of the product enclosure will invalidate
the IP65 rating and disrupt the factory calibration of LIDAR. Contact Emesent for any repairs or
modifications.

¢ Always be aware of moving objects that may cause serious injury, such as spinning propellers or
other components. Never approach a drone while the propellers are spinning or attempt to catch
an airborne drone.

Class 1 Laser Product
(21 CFR 1040.10
and 1040.11)

Y,
4 WARNING )

HAZARDOUS MOVING PARTS
KEEP FINGERS AND OTHER

\ BODY PARTS AWAY )

ACE [E &
\cn ICE
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1. System Requirements

Your computer must meet the following minimum specifications to run Emesent Aura. For best
performance, Emesent recommends using the higher specification where provided.

11 Processor

e  Minimum: 10th Generation Intel Core i9

¢ Recommended: 12th Generation Intel Core i9

1.2 Memory

¢  Minimum: 64 GB DDR4 3200 MHz
¢ Recommended: 128 GB DDR5 4800 MT/s

1.3 Storage

¢  Minimum: 512 GB Samsung 980 Pro NVMe SSD
¢ Recommended: 2 TB Samsung 990 Pro NVMe SSD

e External storage: High-speed USB 3.1 drive with at least 128 GB free space for transferring scans
from Hovermap to your computer

Do not process scans directly from removable storage or network locations as this
can cause significant performance issues. For reliable processing and stable
performance, always download scans to your computer’s primary SSD before
starting a processing job.
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1.4 Graphics Card

¢ Minimum: NVIDIA RTX 3070 with 8 GB VRAM
e Recommended: NVIDIA RTX 4070 Ti with 12 GB VRAM

1.5 Operating System

e Windows 10 64-bit (x86)

e Windows 11 64-bit (x86) (Recommended)

Release date: 03 Dec 2025
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2. Quick Start: Accessing Aura

Follow these steps to get set up and start using Aura with Concurrent User Licensing.

2.1 Step 1: Verify license availability
Aura 2.0 and later uses Concurrent User Licensing.

e Confirm your organization has an active Aura license.
e Ask your project lead or Emesent license administrator if you are unsure.

e Learn more about Aura Concurrent User Licensing

2.2 Step 2: Activate your Emesent account

You need an Emesent account linked to your organization's license.

e Your organization's Emesent license administrator will invite you by email through Emesent User

Management.

¢ Accept the invitation and set your password.

e |f you do not know who your administrator is, complete the Transition Contact Form and a member

of Emesent will contact you.

2.3 Step 3: Install Aura software
Ensure your computer meets the system requirements for Aura.

e Install Aura 2.0 or later.

e Installation files are available:
o From the Welcome to Emesent page in the User Management after login
o From the Emesent Software Downloads page

o Through your organization's software distribution system, if applicable

Release date: 03 Dec 2025
Revision: 3.5
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2.4 Step 4: Signin to Aura

¢ Open Aura and click the User Profile menu in the top right corner.
e Select Log In and enter the Emesent account credentials you set up in Step 2.

e For detailed guidance, see How to Log In to Aura.

2.5 Step 5: Begin data processing
¢ Oncelogged in, Aura automatically checks out a seat from your organization's license pool when
you start processing.
e If you need to work offline, see How to Check Out a License for Offline Use.

e To confirm your entitlements at any time, see How to Check Your License Information.

2.6 Troubleshooting

e Can'tlogin? See How to Request Access to Aura.

e Emesent license administrators: See User Management Portal Guide to invite and manage users.

2.7 Want to Know more?

e Licensingin Aura

e Emesent Aura Release Notes

3. Licensing & User Management

Aura uses a concurrent user licensing model, allowing organisations to share a pool of processing seats
across multiple users, devices, and work locations. This model ensures licences are used efficiently,
providing access when and where it is needed without tying seats to specific machines.

User access and permissions are managed through Emesent User Management. Administrators can invite
new users, update roles, adjust permissions, or remove access at any time. This centralised approach
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ensures your organisation maintains full oversight of who can sign in and use Aura’s processing
capabilities.

To process data in Aura, you must sign in with your Emesent account. After logging in, Aura checks your
organisation’s licence pool and assigns a seat automatically if one is available. If no seat is free, Aura will
still open normally, but processing features will remain disabled until a licence becomes available.

You can view your current licence status at any time by selecting Licence in the top-right corner of Aura.
This panel displays whether you have an active seat, its expiry details, and whether it is currently checked
out for offline use. Aura also provides notifications when your licence is nearing expiry or if your offline
period is reaching its limit.

0 Aura monitors licence usage throughout your session. If you check out a licence for
offline work, make sure you return it when you no longer need it. This helps keep
seats available for other users within your organisation.

3.1 Legacy Licensing (Aura 1.10.2 and earlier)

In Aura versions 1.10.2 and earlier, licences were managed via a physical USB dongle. The dongle had to
remain connected while using Aura to maintain access to processing features. While dongle-based
licensing is still supported for older versions, it is no longer used in Aura 2.0 and above.
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3.2 Concurrent User Licencing

3.2.1 Licencing in Aura (CUL)

Aura 2.0 and later use a Concurrent User Licensing (CUL) system. This replaces physical hardware
dongles with user account-based access, allowing organizations' to centrally manage entitlements and
share processing seats across machines and locations.

License access is managed through the Emesent User Management Portal, providing a simple way to
assign and control access. Within Aura, licenses are automatically checked out when processing begins,
or they can be checked out manually for a set duration to enable offline use.

3.2.1.1 Purpose and Function

A license in Aura grants the right to process data. Licenses are allocated as processing seats, which can
be shared across your organization:

e Each seat can be assigned to up to 10 active users.
e Each seat lets one user process at a time, ensuring clear access without conflicts.

e Organizations with multiple seats can register additional users and increase simultaneous
processing capacity.

e Each license includes one or more modules, which enable specific processing functions within
Aura.

3.2.1.2 How Licensing Works in Aura

Automatic checkout and return

e When a user begins processing in Aura, a seat is automatically checked out if one is available.

¢ Once processing ends, the seat is automatically returned to the shared pool (if an internet
connection is available).

Manual checkout for offline use

e Users can manually check out a seat for between 1and 14 days, enabling offline processing without
an internet connection.

Release date: 03 Dec 2025 6
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e These seats are only returned manually by the user, or automatically when the checkout period

expires.

0 All data processing is performed locally on the user’'s machine. Internet access is
only required for login and for checking out a processing seat.

3.2.1.3 Requirements

To use Concurrent User Licensing in Aura:

Requirement Description
Software Aura version 2.0 or later must be installed.
License An active Emesent license is required (excluding Hovermap 100 systems).

Connectivity

An internet connection is required for login and checking out a processing seat. Seats
can be manually checked out for offline use but must be checked out while
connected to the internet.

3.2.1.4 Related Information

e See the Aura Licensing FAQ for detailed questions and answers.

e Refer to the Aura Licensing section on the Knowledge Base for step-by-step instructions on
logging in, checking out seats, and managing offline use.

e Contact your Emesent Sales representative, reseller, or account manager for further assistance.

3.2.2 How to request access

If you are unable to log in or Aura does not assign a license automatically, you may need to request

access.

Option 1: Contact your internal license administrator

Reach out to your organisation’s designated license manager. They can grant access through the

Emesent Licensing Portal.

Release date: 03 Dec 2025
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Option 2: Contact Emesent Client Support

Complete the Transition Contact form

3.2.3 How tologinto Aura

To use Aura with a concurrent license, you must log in with your Emesent account. This account is linked
to your organization's shared licensing pool.

1. Open Aura from your desktop or start menu.

2. Click the User Profile icon in the top-right corner.

Version: 20-RCIO @)

Login =]

R

3. Click Login. Aura opens your default web browser and displays the secure login page.
4. Enter your Emesent account email and click Continue.

5. Enter your password and click Continue to complete the login.
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of?2 emesent

Enter Your Pagsword
Enbsv your paseword for Emesent to comtiuus te
ALTa
example.vaerfemesent.oo =11}
= [FE s
2E220944 sma np 2 Ei=x3
Ferpel passwond?

Cour't harew an suoount? Contac your administretor
oF Emmesent 6 ke inwted to an Ermesant accoumt.

When you start processing, Aura automatically checks for available seats. If a license is available, it is
allocated to your processing job.

If you do not have an Emesent account, contact your organisation’s Emesent account administrator.
If an administrator is not available, complete the Transition Contact form.

3.2.4 How to check license details
You can view details about your current license, including active modules, license ID, and expiry dates.

1. Open Aura.
2. Click the User Profile icon in the top-right corner.

3. Click License Details.

? Unknown Attachment
The License Details panel shows:

e LicenselD
¢ Modules assigned (e.g. SLAM, RTK, GCP)

e Expiry date for each module

Release date: 03 Dec 2025
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e Checkout status (if the license is currently checked out)

? Unknown Attachment

3.2.5 How to checkin alicense

A license can be checked back into the shared pool at any time when an internet connection is available.

To check in a license, follow these steps:

1. Open the License Details menu from one of the following locations:
e The User Profile menu by clicking the User Profile icon and selecting License Details.

e The Process tab by clicking Return Seat on the right-hand side.

Version: 2.0-RCI0 ®

Example User Visualize

example.user@emes...
License details

User management +3
SEAT RETURNS IN: 00:23:59:54

Log out 3]

.

2. Locate the checked-out license and select Return Seat.
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LICENSE DETAILS

Aura Processing Seats

Company: Example Co

ID Modules Valid until

SLAM, GCP, Colorization, Convergence
monitoring & RTK

85185045752366386 Perpetual

Time remain*g:
00:23:59:21

802667481255720140 Perpetual

524893813066775785 SLAM, GCP, RTK & Convergence monitoring Perpetual

4. Click Confirm to return the license early and free it for other users.

RETURN PROCESSING SEAT

ID: 85185045752366386; SLAM, GCP, Colorization, Convergence monitoring & RTK

Are you sure you want to return this processing seat?

You will be able to return the seat when connected to the internet, otherwise it will automatically return once the
time expires. You can process datasets when connected to the internet and if there are seats available.

0 Checked-in licenses become immediately available for other users.
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3.2.6 How to check out a license

3.2.6.1 Check out a license

By default, Aura handles license check-out and check-in automatically during processing.
If you'll be working without internet access, you can instead manually check out a license for offline use.

Checking out a license reserves it for offline use, removing it from the shared pool until it is manually
checked in or the checkout period expires.

To check out a license, follow these steps:

Step 1: Open the License Details

1. Open Emesent Aura.
2. Go to the User Profile menu in the top-right corner.

3. Select License Details to open the License Details menu.

Version: 2.0 @

Example User
example.user@emes...

License details

User management +&

Log out -3]

Step 2: Select a License

1. Inthe License Details table, review all available licenses, their modules, and their expiry dates.
2. Find alicense that meets your requirements.

3. Click the blue Check Out button on the right-hand side.

Release date: 03 Dec 2025 12
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a. This opens the Offline Processing menu.

LICENSE DETAILS

Aura Processing Seats

Company: Example Co

ID Modules Valid until

SLAM, GCP, Colorization, C
85185045752366386 fr e 9 OFZEHON. SOTVGIRENCE Perpetual
monitoring & RTK

802667481255720140 Perpetual

524893813066775785 SLAM, GCP, RTK & Convergence monitoring Perpetual

Step 3: Define Offline Use

1. Inthe Offline Processing menu, review the selected seat, assigned modules, and the expiry date.

2. Inthe bottom-left corner, use the drop-down menu to select the number of days required for
offline use.

3.  When ready, click Confirm to complete the license check-out.

Release date: 03 Dec 2025 13
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OFFLINE PROCESSING

Check out seat for offline use:

ID Modules Valid until

85185045752366386 SLAM, GCP, Colorization, Convergence monitoring, RTK Perpetual

Check out processing seat for:

Days:

The proce d back in when the time expires and the last processing job is completed within the
time wind

Once a license is checked out for offline use:

e The license is locked to your machine for the defined period.
e Other users cannot access the license until it is checked in or expires.
¢ You can continue using Aura offline without an internet connection.

Remember to check in the license when no longer needed to avoid blocking
others.

Step 4: Check in a license

If you need to check in your license early, refer to the How to Check In a License article for detailed
instructions.

Release date: 03 Dec 2025 14
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3.2.7 Aura Licencing FAQ

3.2.7.1 Core Concepts

What is a license?

A license grants permission to use Aura’s processing features. Each license includes one or more
modules, which enable specific functionality such as SLAM processing or RTK corrections.

What is a module?

Modules are specific functional components within Aura. Licenses may include access to one or more of
the following modules:

Module Description

SLAM Enables SLAM (Simultaneous Localization and Mapping) processing.

RTK Allows integration of RTK GNSS data for improved georeferencing.

GCP Enables georeferencing using Ground Control Points.

Colorize Adds colour information to point clouds using captured imagery.
Convergence Allows visualization of changes between two scans of the same tunnel area.
Monitoring

What is a processing seat?

A seat is a unit of access to Aura’s processing capabilities. Seats can be assigned to multiple users within
an organization, with one user processing at a time.

Release date: 03 Dec 2025
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3.2.7.2 Licensing Model

What is Concurrent User Licensing?

Concurrent User Licensing (CUL) is the model used in Aura 2.0 and later. It replaces hardware dongles

with account-based access. Organizations are allocated a pool of processing seats, which can be shared

across machines and locations.

What are the benefits of Concurrent User Licensing?

e Greater flexibility — process data on any compatible machine, from any location.
¢ Faster deployment - start processing immediately once logged in.

¢ Reduced downtime - no risk of lost or damaged dongles.

e Streamlined management - license changes are applied automatically, with no file exchanges

required.

3.2.7.3 Using Seats in Aura

How are processing seats managed?

¢ Organizations receive seats based on their license entitlements.
e Each seat can be shared by up to 10 active users, with one user able to process at a time.

e |f all seats are in use, additional users must wait until one becomes available.

Example:

e 2 seats » up to 20 registered users, 2 users processing at the same time.

e Tseat- upto10 registered users, 1user processing at a time.

How do users log in to Aura?

Each user logs in with a unique email and password. Seats are automatically checked out when
processing begins and returned when processing ends.

Release date: 03 Dec 2025
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Can Aura be used offline?

Yes. A seat can be manually checked out for 1to 14 days to enable offline processing. Processing is
always performed locally; internet access is only required for login and seat management.

3.2.7.4 Requirements and Compatibility

What is required to use Concurrent User Licensing?

e Aura2.0or later
¢ An active Emesent License (excluding Hovermap 100 systems)

¢ Internet access for login and license management

Which Hovermaps support Concurrent User Licensing?

e Supported: Hovermap ST and ST-X

¢ Not supported: Hovermap 100

Can hardware dongles still be used with Aura?

With the release of Aura 2.0, licensing has moved to Concurrent User Licensing. Hardware dongles are
not supported in Aura 2.0 or later.

However, if you are running an earlier version of Aura (latest pre-2.0 release: 1.10.2), your dongle will
continue to function until its expiry date.

3.2.7.5 Troubleshooting

Why can't | log in to Aura?

Cause:

e Incorrect email or password.

e No active internet connection.

Release date: 03 Dec 2025
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e User account not yet registered in the Emesent User Management Portal.

Solution:

e Re-enter your email and password carefully.
e Ensure you have an active internet connection.

e Confirm with your organization’s Emesent administrator that your account is registered in your
company’s system.

e Contact Emesent using the transition contact form if you cannot locate your local administrator.

Why am | unable to process even though | am logged in?

Cause:

e Allavailable seats are already in use.

¢ Organization may not have enough seats to support current demand.

Solution:

e Check the number of available seats in Aura under License Details in the User Profile menu.
e  Wait until a seat becomes available.

e If capacity issues continue, ask your administrator to review whether additional seats are required.

Why can't | process offline?

Cause:

e Aseat was not manually checked out before going offline.

e The manual checkout period has expired.

Solution:

e Connect to the internet and manually check out a seat before going offline.

e Seats can be checked out for 1-14 days. If the period has expired, reconnect to the internet to
renew.

e See the step-by-step guide on checking out a license here.

Release date: 03 Dec 2025 18
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Reference

What do key terms mean?

Term

Definition

Concurrent User
Licensing (CUL)

Licensing model that replaces dongles with account-based access.

Processing seat

A license allocation that allows one user to process at a time, shareable by up
to 10 or more registered users depending on your agreement with Emesent.

License

The right to process data in Aura, managed through user accounts.

Hardware dongle

A USB device previously required to use Aura, no longer supported in Aura 2.0
and later.

Module

A functional component included in a license that enables specific processing
features (e.g., SLAM, RTK, GCP, Merge, Colorize).

Manual checkout

The process of checking out a seat for offline use for a set duration (1-14
days).

Emesent User
Management Portal

The web portal used to assign and control license access for users within an
organisation.

User account

The unique email and password credentials each person uses to log in to Aura
and access processing seats.

3.3 Emesent User Management

Emesent User Management is a secure, web-based platform for managing access to Emesent software

and services. It provides a central location where organization administrators can manage users and their

access rights.

All Users Can:

e View user details, including name, email, and status (active or invited).
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e |nvite additional users.

Administrators Can:

e Invite new users or other administrators.
e Assign or revoke access to Aura login.

e Grant or remove user or administrator privileges.

Only users with email addresses that match the organization's domain can be
invited. The table below provides examples.

Condition Example Allowed?

Email address ends with user@mycompany.com Yes

mycompany .com

Email address does not match organization domain user@othercompany.com No

3.3.1 How to access the Emesent User Management

This procedure is used to access the Emesent User Management to manage user accounts and
permissions.

User Management can be accessed at https://manage.emesent.com/ or through Aura as follows:
1.  Open Aura from your desktop or start menu.

2. Open the User Profile menu by clicking the icon in the top-right corner.

3. Select Manage Users from the dropdown menu.

Release date: 03 Dec 2025 20
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Version: 2.0-RC10 @

Example User
example.user@emes...

License details

User management +& ¥

Log out =3]

4. The Emesent User Management opens in your default web browser.

5. Signin with your Emesent account credentials.

Release date: 03 Dec 2025
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/2 emesent

Enter Your Password

Enter your password for Emesent to continue to
Emesent Cloud Webapp

example.user@emesent.co Edit

= Password*

sesssssssssssses ©)

Forgot password?

Continue

Don't have an account? Contact your administrator
or Emesent to be invited to an Emesent account.

6. Press continue to open the user Management

Company

A o emesent Example Co

Usar Search 8 of 10 usars added
Femireh | REMOVE USERS (0) .
] | First Name | cant Nams Emall | Role Usar Biaius sailona
[ = Usar e, userfiemesont.oo I Hdeln . gulive 3
C] ewmpis Usar 4 asatinpla waer | femeann oo ”T acths i
O] Exsmpls User 2 COMIPIS. TS BT REnL00 “ User = eie H
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3.3.2 How to invite a new user

This procedure is used to invite new users so they can log in and process data in Aura under your
organization's license.

1. From the User Management click Invite on the right-hand side of the interface.

3 of 10 users added

REMOVE USERS (0)

2. Enter the user’'s email address
3. Use the dropdown to assign the user’s role:
o Admin: Can invite or remove users and assign roles.

o User: Can access Aura but cannot manage users.

Release date: 03 Dec 2025
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Company

A oo emesent Example Co

Users / Invite

Email *
example.user3@emesent.co User =

7 remaining users can be invited to your company's accou  Admin

Email User @

No rows

INVITE

4. Click Add to place the user into the pending invitations list.

o Users are not invited immediately. Repeat Steps 2-4 to add multiple users before sending
invitations.

Users / Invite

Email *
exmaple.user3@emesent.co User v

6 remaining users can be invited to your company's account.

o The number of remaining users that can be added is displayed below the invite
form. By default, each license allows up to 10 users.

5. Once all desired users have been added, click Invite.
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o Aninvitation email will be sent to each user added in Step 5.

Company

A o emesent Example Co
Uszsers § hedba

Evvrsil ” ‘ Liser v |

& remaining usess can be invitad 1o your compay’s secount.

Email Role
exampleuserdffiemaaent oo ’ User - BELETE
et o v R e il ’ Adriling - DELETE
%I TE
o

3.3.3 How to resend or revoke an Invitation

This procedure is used to resend invitations to users who have not responded, or to revoke invitations that
are no longer valid.

1.  From the User Management home page, locate the user who has not accepted their invitation.

2. Click the Actions menu (three dots in the far-right column).

3. Select Resend or Revoke Invite. A success message will appear at the bottom of the screen if the
action is completed successfully.

o Resend: Sends a new invitation email to the user.

o Revoke: Cancels the invitation. The original link will no longer work, and if the user clicks it,

they will be notified that their invitation has been revoked.
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Company
A o~ emesent Example Co @

User Saarch 4 of 18 uses added

Hesirsh REMOVE USERS (0) INVITE

] | First Nams | Last Mane Emall | Role Usar Staius acilona
(= Usear srswple. userfmmasant op Fwin - - sanfkees i
] eawvps Ligar S0P |2 vaer emesent.oy User - aclive £
C Essops User2 Sl Ut ZEReIEREL. o Usgr P p
[ wEEAPI. wRerdFienasant.co | Sehin v A irred )
‘ Resend Inedtation ’
B

3.3.4 How to change a users role

This procedure is used to update a user’s role to adjust their level of access, such as granting

administrator rights or limiting access to standard user functions.

1.
2.

From the User Management home page, locate the user whose role you want to change.
Click the Role dropdown in the far-right column.

Select a role:

o Admin: Can invite or remove users and assign roles.

o User: Can access Aura but cannot manage users.

Wait a few seconds for the role change to apply.
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Company

A o emesent Example Co

User Saarch 2 af 10 users sdded
Eeuirssh REMOVE USERS (0)
] | First Nams | Last Manre Emall | Role Usar Staius acilona
D Essmpls Uiger s e, userfimas et o Eihrfn v ssilees &

] eswpls Lizar 4 #sampleveer| Gemsssnt .o User - aciive §
Cl  Esswps User 2 EeEwiplo. uet ZERemepEnl w Ldwin - | anive i
Admin
User
B

3.3.5 How toremove a user

This procedure is used to permanently remove a user’s access to Aura through the User Management .

1.  From the User Management home page, locate the user you want to remove.

2. Click the Actions menu (three dots in the far-right column).

3. Click Remove.

Company

A o emesent Example Co

User Search 3 of 10 sers added
Feareh REMQVE USERS (0)
[ | Arstname | Last Name Emall Role Uiser Glatus Aetons
= Ugear e . wesr g i o Sy v acdlen §

] Exampie Uizar 9 Eainple. ver] gEmeent.co Ussr = ke i
= Lgear2 6, v Z e e 2y ﬂ Liger Py b
Remove

My

Release date: 03 Dec 2025
Revision: 3.5

27



Emesent Aura User Manual

4. Click Remove to confirm removal to immediately remove the user’s access.

Confirm Removal

Are you sure you want to remove 1 user?

CANCEL REMOVE

y

4. Emesent Aura User Interface

4.1 User Profile menu

The User Profile menu, located in the top-right corner of Aura, is used to log in and out of your Emesent
account, view and manage licence details, and access the Emesent User Management Portal.

Version: 2.1-RC4 @

y Example User
example.user@emes...

License details

User management +&

Log out -3]
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411 Loginand Log out

You can log in or log out of Aura using the User Profile menu in the top-right corner of the interface.
Logging in connects your Emesent account to your organisation’s shared licensing pool. Logging out
releases any active licence and ends your current session.

41.2 Licence Details

The Licence Details panel displays information about your organisation’s allocated seats. You can view
the:

e LicencelD
¢ Assigned modules (e.g. SLAM, RTK, GCP)
e Licence expiry dates

e Current seat usage status

You can also manually check out a licence for offline use or check it back in when no longer needed.

41.3 User Management

The User Management opens in an external browser. For detailed instructions, refer to the Emesent
Knowledge Base article on using Emesent User Management.

4.2 Context Panel

The Context Panel enables you to make further modifications to your processed point cloud or GCP data.
The available settings vary depending on the selected file in the Visualize tab. The Context panel can be
docked to the left or right of the screen or made as a floating panel. Refer to the docking instructions
found in the Visualize Tab section for more information.

0 There is no associated Context panel for meshes.

4.21 Point Clouds

There are two panels available when you select a point cloud. These panels can either be docked together
or displayed separately.
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4,211 Point Cloud Visualization

These settings help customize the point cloud’s appearance to suit specific analysis requirements or
highlight crucial details for better understanding and interpretation of the dataset.

Shape

Circle

Color Scale

Elevation

Point Size

0

Scalar Gradient

Blue > Green > Yellow > Red

Scalar Filter
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Table 1 Context Panel - Point Clouds

Field Data
Shape e Square: Each point is shown as a square.
e Circle: Each point is shown as a circle.

Colorization If toggled on, no Color Scale or Scalar Gradient is available, as colorization
overrides these options.
If you can’t toggle on colorization, this means that you have a file that hasn’t
been colorized.

Color Scale The color scale specifies filtering settings for the following scalar fields:

e Solid: A solid color, with no gradient. Choose this option for better
contrast between selected points and the rest of the point cloud. This
option can also provide more contrast against the background.

e Elevation: Shows the elevation of each point in the point cloud. The
color scale goes from blue (low elevation) to red (high elevation).

e Position: Colors your point cloud on all three axes (X, Y, and Z). The X
axis is blue, the Y axis is red, and the Z axis is green.

e Classification: Colors your point cloud based on classifications, objects
that have been identified (such as pipes) will be shown in randomized
color selections. Currently, classification can not be generated by Aura.

¢ Intensity: Shows the intensity of each point in the point cloud. This is
particularly useful for detecting targets in your point cloud.

¢ Time: Shows the time that each point was collected during the scan.

¢ Ring: Shows primary colors, one for each of the Hovermap lasers. This
option can be used for calibration, to check that all lasers are present in
the scan data.
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Field Data
¢ Range: Shows the distance of each point from Hovermap.
¢ Return: Shows the laser strength and return order. This can be used for
troubleshooting and point cloud cleaning.

o Emesent Aura can detect the contents of the point cloud
file and apply the appropriate color scale filter. Only the
appropriate filters will appear in the dropdown list. For
example, the Ring option will only be available for
Emesent scans, as it detects information from Hovermap.
If you have imported a third-party scan, the Ring option
will not be available.

Point Scale Controls the size of each point. If the point size is set to 0, the points will

appear as pixels (instead of the shape chosen in the Shape field).
Default setting: 1

Scalar Gradient

This option gives you a range of color ramps to choose from. It is available on
all attributes except when Classification, Position, or Solid color scale is
selected.

Scalar Filter

The option is available when the Intensity, Time, Elevation, Return, or Range
color scale is selected.

A histogram chart allows you to visualize the intensity, time, or range
distribution of your data. You can move the stops at each end of the graph to
control how the color is presented, and specify histogram min. and max. values
with an input value.

Scalar Range

The Scalar Range is the slider that sits below the graph. You can adjust the
upper and lower stops to show a specific range of data.

For example, if you only want to see points with an intensity between 100 and
200, you can adjust the stops to show only that range of data.
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4.2.1.2 Point cloud properties

If the selected point cloud is georeferenced, this panel displays the number of points and other important
information such as transformations, scaling, and offsets applied to ensure accurate spatial

representation.

Point cloud properties

Projection Information

Proj

Ellipsoid

Datum:

Units

Coordinates
Latitude

Longitude:

Transformations

x: B.273655 y:

Bounding box size (m)

x: 450.96.., y:528.58... z:23.508

Table 2 Context Panel - Point Clouds

Information

Description

Points

The number of points in the point cloud dataset (total number of points if
multiple point clouds are selected).

Projection Information

Provides details about how the point cloud data is represented spatially.

Coordinates

The geographic coordinates indicating its global position.

Transformations

Shows the scaling factor and the offsets applied to coordinates.
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Information Description

Origin offset The translation or displacement applied to the point cloud data's origin.

Bounding box The dimensions of the bounding box around the point cloud data in each
direction (X, Y, Z axis).

4.2.2 Ground Control Points

The Context panel for GCPs contains tools to help you georeference your point cloud.

4.2.2.1 Edit Constellation

A constellation is a set of coordinates that represent the real-world locations of the targets that were
used during scanning. Emesent Aura attempts to automatically match targets of the appropriate size and
intensity to locations within this constellation. This list allows you to choose which potential target
identified in the point cloud is associated with which landmark in your constellation.

0 A landmark can have multiple GCP targets associated with it to provide redundancy
and improve accuracy.

Edit Constellation
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Setting Description
1. Show/Hide Toggles between showing or hiding the selected landmark from the
Landmark Viewport.

2. Show/Hide Target

Toggles between showing or hiding the selected target from the Viewport.

3. Expand/Collapse

Toggles between showing just the landmark or the landmark and its
associated targets. This is useful if you have a long list of coordinates.

4. Focus

Zooms in on the selected target on the Viewport.

5. Remove Target

Removes the selected target from the constellation and moves it to the
Inactive Targets list. This can be useful in situations where the target was
incorrectly identified during the initial georeferencing process.

Refer to the GCP Workflow section for more information on matching
targets to the correct landmark.

6. Deactivate
Landmark

Removes the selected landmark and its associated target(s) from the
constellation. It is important to exercise caution when using this function to
ensure that you are removing the correct landmark and that it will not
adversely affect the overall accuracy and alignment of the point cloud.
When prompted, click Deactivate to confirm the removal.

7. Save Constellation

Saves the changes you made to the constellation file.

8. Quick Save

This option is only available when running the GCP processing workflow. If
you use the Quick Save option, the saved file will overwrite the
constellation.yaml file that was originally produced during processing. This
is important, as Emesent Aura will look for this file to run the next steps in
the process.

0 If you open an existing GCP project, the Quick Save
option will not be available.

Release date: 03 Dec 2025
Revision: 3.5

35




Emesent Aura User Manual

4.2.2.2 |nactive Landmarks

This list contains identified landmarks that have not yet been matched to any target in the constellation.
When aligning point cloud data to a known coordinate system using GCPs, Aura will detect landmarks
within the point cloud but they may not be suitable as GCP targets. You can choose to delete these
landmarks before GCP data processing. If not, these will be listed as inactive landmarks in the Context
panel so you can add them to the constellation if required.

Inactive Landmarks

GED6_39

GED2_45

GEO6_45

Setting Description

1. Show/Hide Inactive | Toggles between showing or hiding the selected landmark from the

Landmark Viewport.
2 Focus Toggles between showing or hiding the selected inactive landmark from the
Viewport.
3. Addto Moves the selected inactive landmark to the Edit Constellation list. You can
Constellation then assign a target to the newly added landmark by dragging the target to

the field below it.
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4.2.2.3 Inactive Targets

This list contains identified targets that have not yet been matched to any landmark in the constellation.
Any targets left in the Inactive targets list will be disregarded when reprocessing the point cloud.

8

3)

Inactive Targets

1 — © target 0

(*)

©® target 3

Setting Description

1. Show/Hide Inactive | Toggles between showing or hiding the selected inactive target from the
Targets Viewport.

2. Add Target Creates a new target. Select an area of points and click the Add Target
button to create a new target.

3. Trash Target Deletes the selected inactive target. It is important to exercise caution when
deleting a target as you will not be able to recover it once deleted. When
prompted, click Delete to confirm deletion.
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4.3 Process Tab

You can use the Process tab to start a scan processing job (workflow) or view the Processing Queue.

0 Refer to the Visualize Tab section for docking instructions or making the panel float
on the screen.

4.3.1 Configure New Scan Job Panel

Clicking on Process Scan displays the Configure New Scan Job panel, which allows you to process a point
cloud or GCP data. Once processed, enhance your scans using the Merge or Colorize features. You can
then load these processed scans for editing in the Visualize tab.

For instructions on how to process a scan, refer to the Working with Point Clouds section.
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Pe

int cloud properties

OO - A
COMFIGURE NEW SCAN JO8

4.3.2 Processing Queue

The Processing Queue lists all current, pending, failed, and completed workflows. The first section
displays the overall percentage of completed workflows to those remaining in the queue.

OCE SSING QUELE

4.3.2.1 Processing

All current and pending workflows are shown in the Processing section. Each workflow shows the folder
name where the output files are saved. Clicking on View Workflow displays the progress of that particular
workflow at the bottom.
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PROCESSING QUEUE

STARTING PROCESSING JOB

File path location: C:/

4.3.2.2 Completed

Once the processing is finished, the workflow is moved to the Completed section.

¢ Click View Files to open a panel at the bottom, which lists the generated output files.
e Click Open Folder to open the folder where the generated output files are saved.

¢ Click View beside the output file to display it in the Viewport. Doing this also loads that particular
output file in the Visualize tab so you can edit it further.

e Click Close to exit from the panel.

put (1)

File path location: S-/mmesont/BristanaSouthtans Colourisstion Teting! fainf orostWalk_0
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4.3.2.3 Failed

Any workflow that is processed unsuccessfully is displayed in the Failed section. A general error
description is also provided.

00355

0 If the Aura application closes unexpectedly or the scan you are processing in Aura
won't complete, it's important to Recover Aura log files, generate a DirectX
Diagnostic file, and report the incident through the Customer Support form online.

4.3.3 Processing Settings

Select a workflow then click Processing Settings to access advanced customization settings. In addition
to the General and Output tabs, an additional tab specific to the selected workflow may be available.

4.3.3.1 General Tab

PROCESSING SETTINGS

General

Advanced feature matching @

Exclusion zones
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Trim data

Start delay

End cutoff

Georeferencing

Georeferencing mode

Point filtering

ST-X noise filtering @
Adaptive SOR @
Nearest neighbor @
Alpha @
Denoise SOR @

Nearest neighbor @

Log scale @

@ Moving object filtering @

Surface noise reduction @

(]

[C] Limit corner rounding @

Intensity

Range (m)

@ Advanced
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Table 3 Processing Settings - General Tab

Field

Data

Advanced feature
matching

Enabling this stage of SLAM processing can improve results in most
environments, but disabling it may provide better results in complex or

repeating environments.

Exclusion Zones

You can use this setting to exclude points close to Hovermap that may interfere
with the SLAM algorithm or add noise to the point cloud (for example, those
created by Hovermap itself, a drone, vehicle, or operator). We recommend that
you use the default setting.

Mode:

Bounding Box: This option allows you to configure the minimum and

maximum distance on each axis.

O

X Min / Forward: Points within this minimum distance at the front of
Hovermap are not processed.
Default setting: 1.5 m

X Max / Backwards: Points within this maximum distance at the
back of Hovermap are not processed.
Default setting: 1.5 m

Y Min / Left: Points within this minimum distance to the left of
Hovermap are not processed.
Default setting: 1.5 m

Y Max / Right: Points within this maximum distance to the right of
Hovermap are not processed.
Default setting: 1.5 m

Z Min / Down: Points within this minimum distance underneath
Hovermap are not processed.
Default setting: 1.5 m

Z Max / UP: Points within this maximum distance on top of
Hovermap are not processed.
Default setting: 1.5 m

Release date: 03 Dec 2025
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Field

Data

Trim Data

Use this setting to specify the time (in seconds) to ignhore data from either end
of your dataset. This can be useful, for example, if your scan gets off to a
difficult start.

e Start Delay: The number of seconds to be dismissed from the beginning
of the scan.

¢ End Cutoff: The number of seconds to be dismissed from the end of the
scan (working backward).

Georeferencing

e Georeferencing Mode: Select the method used to obtain location data
for accurately referencing the point cloud in real-world coordinates.

o Drone RTK / Vehicle RTK / Backpack RTK: Select the device used
to capture the scan data.

o GPS: Use standard GPS data without real-time correction through
RTK. This could still provide reasonably accurate georeferencing but
might not achieve the same level of precision as RTK.

e OGC WKT Standard: Select the Well-Known Text (WKT) format, which is
used to represent coordinate reference systems and transformations.
WKT provides a standardized way to describe spatial reference systems
in a textual format.

o WKT1: The original version of the Well-Known Text format. It
describes coordinate reference systems and coordinate
transformations in a textual representation and is widely used in
various geospatial applications.

o WKT2.2018: An updated version of the Well-Known Text standard
released in 2018. This version includes improvements, additional
functionalities, and other updates.

e GNSS receiver type: The GNSS receiver used to capture the RTK data.

For optimal results, ensure that the Georeferencing
mode and GNSS receiver type match the hardware used
during data collection. While the resulting point cloud
remains usable, the accuracy may be compromised.
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Field

Data

Base coordinate
reference system

Select the CRS in which the data was originally collected. This information is
essential for accurate transformations and reprojections to the target CRS.

Reprojection

Toggle on to reproject the point cloud being processed.

e Horizontal: Reproject to a different map projection or coordinate
system.

e Vertical: Convert from ellipsoidal height to orthometric height using a
GEOID model.

Point Filtering

You can integrate automated filtering into the processing workflow by enabling
any of the following noise filters. This may eliminate the need for a separate
filtering step after processing. Note that only default settings are used, there
are no options to adjust the filtering parameters.

Refer to the Main Toolbar section for more information on each filter and its
associated parameters.

e STX Noise Filtering: Filters out stray points by analyzing the range,
intensity, and number of LiDAR points returned. Keep in mind that this
process only applies to data collected from a Hovermap ST-X and will not
have any effect on point cloud data gathered from other Hovermaps.

e Adaptive SOR: Removes points that seem fuzzier than nearby points
such as noise thickness from walls and floors.

o Nearest neighbor: The number of point neighbors used for
evaluation. A lower setting will result in quicker processing times but
removes less sparse noise.

o Alpha: Threshold for noise filtering. A lower setting will result in
more aggressive filtering.

¢ Denoise SOR: : Removes outlier point which are less likely to be real such
as reflections.

o Nearest neighbor: The number of point neighbors used for
evaluation. A lower setting will result in quicker processing times but
removes less sparse noise.

o Log scale: Threshold for noise filtering. A lower setting will result in
more aggressive filtering.
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Field

Data

Moving object filtering: Removes moving points over 5 second intervals
and keeps fixed point in the environment.

o Motion level: Detects movement over 5 second intervals. The higher
the value, the lesser moving points are selected.

o  Distance: The maximum distance for recovering fixed points. The
higher the value, the more points are selected. A value of 1to 2 cm
are recommended for most scans.

Surface Noise Reduction: Applies a smoothing filter to the point cloud,
reducing noise and increasing point cloud precision. Processing time will
vary per selection level.

o Low: Best for dense scans (for example indoors). Results in fast
processing and low corner rounding.

o Medium: Ideal for semi dense scans. May improve results in areas
with lower point density.

o High: Best for sparse scans (for example outdoors). Results in slower
processing and higher corner rounding.

Limit Corner Rounding: Reduces rounding of corners when point noise
reduction is applied. Corners may have more noise when limit corner
rounding is turned on.

Intensity: Set the minimum and maximum intensity values of points to be
written to the output point cloud.

Range: Set the minimum and maximum range values of points to be
written to the output point cloud.

Reset to Default

Reset all settings to the default.

Advanced

The advanced settings contain additional processing parameters that can be adjusted to improve the
output of the SLAM algorithm in certain circumstances. You should only use these settings when you are
unable to achieve a quality output using the standard processing profiles.

We recommend that you only use these settings after talking to Customer Support.
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Field

Data

Local mapping

Time Window

(Auto SLAM)

Time Window Sliding Size in Seconds: The length of the sliding window
when running the optimization part of the SLAM process. Increase this
value to improve the chance of a good output when there are a low
number of geometric features in the scan. Increasing this number comes
at the cost of increasing the processing time.

Default setting: 5 seconds

Time Window Sliding Shift in Seconds: Indicates how far the above
window is shifted in each optimization loop. Decrease this value to
improve the chance of a good output when there are a low number of
geometric features in the scan. Decreasing this number comes at the
cost of increasing the processing time.

Default setting: 1second

Auto SLAM dynamically adjusts the Time Window processing
parameters in real time when encountering challenging environments,
such as tunnels, culverts, or expansive open areas with minimal
geometric features. The parameter values configured in the user
interface serve as optimal-case constraints; Auto SLAM will only exceed
these thresholds when required to maintain tracking performance. This
feature eliminates the need for manual intervention in most cases, such
as switching to the "Low Feature" profile or modifying time window
settings.

Point Filtering

Intensity: Set the minimum and maximum intensity values of points to be
written to the output point cloud. The defaults have been chosen to
ensure that noise points from the sun are excluded. We recommend that
you use the default settings.

Min default setting: O

Max default setting: 255

Range: Set the minimum and maximum range values of points to be
written to the output point cloud. The default values include all points
out to the maximum range of the LiDAR.

Min default setting: O

Max default setting: 300
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Field Data

Iterations e Local lterations: The maximum number of iterations that the main
optimization loop performs during local mapping. Use this when you
want to reduce local slips. Increasing this number will cause processing
to take longer.
Default setting: 5

e Local Iterations Internal: The maximum number of iterations that the

internal optimization loop performs during local mapping. Use this when
you want to reduce local slips. Increasing this number will cause
processing to take longer.
Default setting: 5

Voxels

Voxels Size: The lowest size of voxel used to generate surfels in SLAM.
Use this inside smooth tunnels/bores, as most of the information within
the points will be in the subtle variations in the surface direction that
occur in relatively small dimensions. Increasing this number can
significantly increase processing time.

Default setting: 0.4 m

Voxel Levels: The number of levels used to generate surfels in SLAM.
Each level is twice the size of the previous level. Use this inside tunnels/
bores, as most of the information within the points will be in subtle
variations in the surface direction that occur in relatively small
dimensions.

Default setting: 5

Voxel Minimum Points: The minimum number of points in a voxel to use
for SLAM. Use this to reduce the impact of noisy data on SLAM, or to
ensure that features with a low number of points are included in
environments with few geometric features.

Default setting: 8
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Field

Data

Global registration

Point Filtering

Intensity: Set the minimum and maximum intensity values of points to be
written to the output point cloud. The defaults have been chosen to
ensure that noise points from the sun are excluded. To include all points,
use the default settings.

Min default setting: O

Max default setting: 255

Range: Set the minimum and maximum range values of points to be
written to the output point cloud. The default values include all points
out to the maximum range of the LiDAR.

Min default setting: O

Max default setting: 300

Iterations

Global Iterations: The number of loops performed as part of the global
registration process. Use this to reduce global slips. Increasing this
number increases the likelihood of a quality output, but it will
significantly increase processing time.

Default setting: 10

Global Iterations Internal: The minimum number of iterations required
to complete SLAM.
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Field

Data

Voxels

Voxel Size: The lowest size of voxel used to generate surfels in SLAM.
Use this inside smooth tunnels/bores, as most of the information within
the points will be in the subtle variations in the surface direction that
occur in relatively small dimensions. Increasing this number can
significantly increase processing time.

Default setting: 0.4 m

Voxel Levels: The number of levels used to generate surfels in SLAM.
Each level is twice the size of the previous level. Use this inside tunnels/
bores, as most of the information within the points will be in subtle
variations in the surface direction that occur in relatively small
dimensions.

Default setting: 5

Voxel Minimum Points: The minimum number of points in a voxel to use
for SLAM. Use this to reduce the impact of noisy data on SLAM, or to
ensure that features with a low number of points are included in
environments with few geometric features.

Default setting: 100

Velocity

Local Linear Velocity Confidence: Allows you to decide how much
confidence the global registration stage should place in the linear
velocity results of the local mapping stage. The number is measured in
standard deviation/error, so the higher the number, the lower the
confidence.

This is useful, for example, for long driving scans (over

500 m), where the start and end of the scan should overlap, but do not
do so cleanly, or where there are sharp changes in the trajectory that are
inconsistent with the actual scan.

Significantly decreasing these values can help to keep the trajectory
from being snapped to the correct global slips.

Default setting: 0.5

Release date: 03 Dec 2025
Revision: 3.5

50




Emesent Aura User Manual

Field

Data

Local Angular Velocity Confidence: Allows you to decide how much
confidence the global registration stage should place in the angular
velocity results of the local mapping stage. The number is measured in
standard deviation/error, so the higher the number, the lower the
confidence.

Default setting: 0.8

Matching

Number of Matches: Set the number of voxel matches that the SLAM
algorithm will search for within the given restrictions. Increase this value
to make the global registration more aggressive in searching for
matching voxels and then adjusting the trajectory to make similar areas
overlap.

This is useful for long driving scans, where increasing the number of
global iterations fails to get the start and end of the scan to align.
Increasing these values usually requires decreasing the Local linear
Velocity Confidence and the Local Angular Velocity Confidence
values.

Default setting: 5

Max Distance: The maximum distance (in voxel units) that the SLAM
algorithm will search for voxel matches. Increase this value to make the
global registration more aggressive in searching for matching voxels and
then adjusting the trajectory to make similar areas overlap.

Default setting: 10
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4.3.3.2 GCPTab

PROCESSING SETTINGS

GCP

Wait for GCP target manual review

Point filtering @

Intensity @

Detection

Number of points @ ‘— 25

Point cloud target noise @ — 002

Target position uncertainty @ — 0.003

Table 4 Processing Settings - GCP Tab

Field Data

Wait for GCP Target Select this checkbox to pause the software while the targets are confirmed.
Manual Review

o If unselected, Emesent Aura will assume that the
constellation of detected targets has been successfully
matched to the survey points provided.

Point Filtering Intensity: The filter intensities should be between 150 and 255, assuming no
change to the target material.
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Field

Data

Detection

These parameters help to identify a target.

Number of Points: The minimum number of points required before a
cluster (in the global and local stage) can be considered a target.

Target Thickness: The maximum thickness of the cluster of points
representing the target.

Target Standard Deviation: Specifies target thickness. It helps to detect

and identify targets more accurately. As this number increases, GCPs
will be more easily detected.
Default setting: 0.003 m (3 mm)

Reset to Default

Reset all settings to the default.

4.3.3.3 Merge Tab

Iterations

Local iterations

Local iterations internal

Voxels

Voxels size

Voxel levels

Voxel minimum points

Matching

Number of matches

Max distance

Release date: 03 Dec 2025

Revision: 3.5

PROCESSING SETTINGS

Merge

53




Emesent Aura User Manual

Table 5 Processing Settings - Merge Tab

Field

Data

Voxels

Voxels Size: The lowest size of voxel used to generate surfels in SLAM. Use
this inside smooth tunnels/bores, as most of the information within the
points will be in the subtle variations in the surface direction that occur in
relatively small dimensions. Increasing this number can significantly
increase processing time.

Default setting: 0.4 m

Voxel Levels: The number of levels used to generate surfels in SLAM. Each
level is twice the size of the previous level. Use this inside tunnels/bores, as
most of the information within the points will be in subtle variations in the
surface direction that occur in relatively small dimensions.

Default setting: 5

Voxel Minimum Points: The minimum number of points in a voxel to use for
SLAM. Use this to reduce the impact of noisy data on SLAM, or to ensure
that features with a low number of points are included in environments with
few geometric features.

Default setting: 8

Matching

Number of Matches: Number of surfels to look for matches during SLAM.

Max Distance: Maximum distance (in voxels) to search for surfel matches.
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Field

Data

Georeferencing

Georeferencing Mode: Select the method used to obtain location data for
accurately referencing the point cloud in real-world coordinates.

o

Drone RTK / Vehicle RTK: A satellite navigation technique used to
enhance the precision of position data obtained from GPS (Global
Positioning System). It relies on a fixed base station and a mobile
receiver. The base station precisely knows its location and
communicates correction signals to the mobile receiver. Select this
mode to allow the point cloud data to be aligned and referenced using
highly accurate, real-time corrected GPS signals obtained through RTK
technology.

GPS: A satellite-based navigation system that provides location and
time information anywhere on Earth. Choosing GPS as the
Georeferencing Mode might mean that the software will use standard
GPS data without real-time correction through RTK. This could still
provide reasonably accurate georeferencing but might not achieve the
same level of precision as RTK.

OGC WKT Standard: Select the Well-Known Text (WKT) format, which
is used to represent coordinate reference systems and
transformations. WKT provides a standardized way to describe spatial
reference systems in a textual format. WKT1is recommended for best
compatibility.

WKT1: The original version of the Well-Known Text format. It describes
coordinate reference systems and coordinate transformations in a
textual representation and is widely used in various geospatial
applications.

WKT2.2018: An updated version of the Well-Known Text standard
released in 2018. This version includes improvements, additional
functionalities, and other updates.
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Field

Data

0 e For PLY and trajectory files in UTM or WGS84
coordinates, an additional PRJ file containing the
projection information in OGC WKT format is written.
LAS files contain the projection information in the file
header.

e |f there is no GPS data recorded by Hovermap in the
dataset, the output will only be in local coordinates,
with the origin at the start of the scan.

Reset to Default

Reset all settings to the default.
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4.3.3.4 Colorize Tab

Video time range (seconds) @

Video time start

Video time end

Frame extract interval @

@ Time(seconds) @
Distance (m) @
Angle (degrees) @

Processing quality

Visibility voxel size @
Colorization distance @

Point color radius @

@ Reduce blue sky bleeding @

@ Image masking @

Frame refinement

PROCESSING SETTINGS

Colorize

Review frame images before colorization @

Output

. Remove uncolored points

Advanced

@ Iignore validation errors @

Release date: 03 Dec 2025
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Table 6 Processing Settings - Colorize Tab
Field Data
Video Time Range Sets the start and end time when frames are extracted from the video.

0 The time represents the elapsed video time, not the
number of seconds to trim from the end of the total video
duration. Setting the Video end time to O will include
everything after the start time.

Frame extract
interval

Uses the maximum time, distance, and angle to determine the number of video
frames to skip between image extractions, keeping only the necessary images.

e Time: We recommended this setting is turned off to avoid repetitive
extractions when the camera is not moving. The recommended range is
between 1to 20.

o Distance: Extracts images based on the distance the camera travels to
avoid repetitive images when standing still. The recommended settings
are 1to 2 for small, confined spaces and 5 to 10 for moving capture in
open spaces.

¢ Angle: Extracts images based on changes to the camera angle. The
recommended settings are 10 to 15 degrees when using a perspective
camera and 45 to 90 degrees when using a 360 camera.
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Field

Data

Processing Quality

¢ Point Color Radius: Adjusts the occlusion size of the points for
colorization. A smaller value may cause color of foreground objects to
bleed onto background points, larger values may result in background
points that are near foreground points not to get colored. The
recommended range is between 0.01and 0.03.

e Visibility Voxel Size: Determines the resolution of 3D pixels

(in meters). A lower setting results in finer colorization quality
and increased processing time. The recommended range is

between 0.01and 0.1.

e Colorization Distance: Adjusts the maximum distance of

points from the GoPro camera to be colorized. A higher setting
results in more points being colorized and increased
processing time. The recommended range is between 10 and

300.
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Field

Data

Reduce blue sky
bleeding

Allows you to reduce and mask out the color bleed or the blending of blue or
gray sky on buildings and other objects.

Strength: Adjust the intensity of the filter to mask the blue or gray sky.
Use the Low setting for clear blue skies. For gray overcast conditions or
scenes with complex features like trees, varying colors, or cloud patterns,
a Medium to High setting is recommended. Note that higher strength
settings may increase the likelihood of masking light-colored buildings.

Alternatively, toggle on the Advanced option and configure the following:

RGB blue: Set the minimum value of the blue channel to detect blue sky.
A value of 200 is recommended for most sky types, 120 for blue skies with
light-colored buildings, and 150 for low-light conditions such as dawn and
dusk.

Gray intensity: Used to detect gray sky. A value of O is ideal for blue skies,
20 for overcast (gray skies), and 50 for darker gray clouds. Higher values
may result in unintentional masking of gray or light-colored buildings.

Color detection: |dentifies and masks colors with the specified RGB
values. Use a setting of 25 for detecting gray skies, 35 for blue or light
blue skies, 50 for blue skies with trees, and 75 for gray clouds with trees.
Note that higher values may lead to unintentional masking of gray or light-
colored buildings.

0 When reviewing the frames between extraction and
colorization, you should see the sky effectively masked in
most frames. Some frames might still show minor visible
patches of sky or unintended masking of building parts,
but this should not impact the final colorized point cloud
significantly if these issues occur only occasionally. In
cases like these, it is generally better to increase the filter
strength rather than decrease it, as remaining bits of
visible sky are more likely to be noticeable in the final point
cloud than a few mistakenly masked building parts,
especially if the building is clearly visible in other frames.
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Field

Data

Image Masking

This allows you to hide unwanted features from all your extracted frames.
Choose from the available mask templates depending on the accessory/
platform you are using. To create your own, Refer to the Creating a Custom
Mask section for instructions.

Output

e Remove Uncolored Points: This allows you to include or exclude points
from the original scan that could not be colorized.
Default setting: Unselected

e Keep Frame Images: This allows you to keep or remove the GoPro image
frames from the colorization output folder. Select this option to use
image frames and pose data in third-party software. De-select this option
to save hard drive space.

Default setting: Selected

Advanced

¢ Ignore Validation Errors: Ignore any errors that are detected during input
data validation. Only use this if you are sure that your inputs are correct as

it may lead to failed or unusable results.

Reset to Default

Reset all settings to the default.

4.3.3.5 Extract 360 Images Tab

Release date: 03 Dec 2025
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Table 7 Processing Settings - Extract 360 Images

Field Data
Video Time Range Sets the start and end time when frames are extracted from the video.

0 The time represents the actual elapsed video time, not the
number of seconds to trim from the end of the total video
duration. Setting the Video end time to O will include
everything after the start time.

Frame extract Uses the maximum time, distance, and angle to determine the number of video
interval frames to skip between image extractions, keeping only the necessary images.

Time: It is recommended to turn this setting off to avoid repetitive extractions
when the camera is not moving. The recommended range is between 1to 20.

Distance: Extracts images based on the distance the camera travels to avoid
repetitive images when standing still. The recommended settings are 1to 2 for
small, confined spaces and 5 to 10 for moving capture in open spaces.

Angle: Extracts images based on changes to the camera angle. The
recommended settings are 10 to 15 degrees when using a perspective camera
and 45 to 90 degrees when using a 360 camera.

Camera orientation | Allows you to configure the camera’s orientation settings manually.

override
¢ Roll: Configure the rotation around the front-to-back axis.

e Pitch: Configure the rotation around the side-to-side axis.

¢ Yaw: Configure the rotation around the side axis.

Image Masking This allows you to hide unwanted features from all your extracted frames.
Choose from the available mask templates depending on the accessory/platform
you are using. To create your own, Refer to the Creating a Custom Mask section
for instructions.
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4.3.3.6 Output Tab

PROCESSING SETTINGS

Point Cloud - output file types

PolntCloud LAZ (1.4) @ FointCloud LAS(1.4)

PointCloud LAZ(1.2) @ FointCloud LAS(1.2)

Subsampling

Subsample Point Clouds Subsample Factor

Table 8 Processing Settings - Output Tab

Field

Data

Point Cloud - output
file types

PointCloud LAZ (1.4): Output a point cloud in compressed LAS 1.4 format
Default: On

PointCloud LAS (1.4): Output a point cloud in uncompressed LAS 1.4
format.
Default: Off

E57: Output a point cloud in an E57 format.
Default: Off

PointCloud LAZ (1.2): Output a point cloud in compressed LAS 1.2 format.
Default: Off

PointCloud LAS (1.2): Output a point cloud in uncompressed LAS 1.2
format.
Default: Off

PLY: Output a point cloud in PLY format.

0 You can select more than one option.

Release date: 03 Dec 2025
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Field

Data

Subsampling

Subsample Point Clouds: Generate a subsampled point cloud for each of
the selected options above.
Default: On

Subsample Factor: The fraction of the points in the point cloud to sample.
For example, 0.10 will output 10% of the points. Default: 0.10

Reset to Default

Reset all settings to the default.

Release date: 03 Dec 2025
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4.4 Global Settings

These settings allow you to open and save files, open and save projects, set global preferences for
viewing your point clouds, and capture screenshots. The following options are available.

441 Project Menu

G4 ¢ o

Click the Project Menu icon on the top-left portion to access the following menu options.

Table 9 Project Menu Options

Menu Description

Open Opens a file and displays it in the viewport.

Open project Opens a previously saved .aura project file.

Save Saves the changes made to the current file.

Save as Creates a copy of your current file with a different name, location, or file format.

Save project Saves your current work for future modifications. The .aura project file serves as a
starting point that can be reopened and edited whenever needed, allowing you to
continue working on the project from where you left off.

Export reprojection |Reprojects a previously processed/reprojected point cloud into a new coordinate
reference system and GEOID model.
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4.4.2 Preferences

PREFERENCES

Point Budget

VIEW DEFAULTS
Camera Type
APPEARANCE
Perspective
RESET PREFERENCES

Near Clipping Plane

0.1

Eye Dome Lighting (EDL)

Multi-Frame Render (MFR)

Click Preferences to see the global settings. Once you have configured the settings, click Save to apply
the settings or Close to exit without saving. You can also click Reset Preferences to restore your
preferences to their default settings.

PREFERENCES

Point Budget

VIEW DEFAULTS
Camera Type
APPEARANCE
Perspective
RESET PREFERENCES

Near Clipping Plane

0.1

Eye Dome Lighting (EDL)

Multi-Frame Render (MFR)
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The following options are available.

Table 10 Preferences Settings
Field Data
Rendering

Point Budget

The total number of points allowed in the Viewport. The upper limit can
change, depending on the number of points available in your point cloud.
With a large point cloud, you may not see every point on your screen unless
you expand this setting to its upper limit.

Default setting: 7 million (for performance purposes)

Camera Type

e Perspective: Objects that are far away appear smaller than those
that are closer. The Perspective view is easier on the eye because
you use it in real life.

e Orthographic: All objects appear at the same scale, giving a clearer
measure of distances between objects and their relative size.
Default setting: Perspective

Near Clipping Plane

Removes points from the Viewport that are closest to the camera. These
points are not deleted, just not visible. This distance is configurable.

This feature is useful if you want to look at a cross-section of your point
cloud or look through a wall.
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Field

Data

Eye Dome Lighting (EDL)

Enabled: Toggle on to enable eye dome lighting. This improves
depth perception by shading the outline of points, accentuating the
shape of each object. The point cloud can look a bit flat without this
enabled.

Radius: The distance/thickness from the point being outlined.
Setting the value to 1 outlines the pixels directly adjacent to the
point, setting the value to 2 outlines the pixels 2 pixels away from the
point and so on.

Bias: Controls the minimum depth difference between the points to
be outlinde. Setting the value to O means that any difference in
depth will get outlined, while a higher bias value (e.g. 1) means that
only points that are at least 1 world space units apart will be outlined.

Strength: Changes the strength of the outline. A higher strength
setting makes the outlines darker, mostly noticeable on surfaces.

Release date: 03 Dec 2025
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Field

Data

Multi-Frame Rendering
(MFR)

Enabled: Toggle on to enable multi-frame rendering screenshots, as
well as the option to turn on live build-up.
Default setting: Enabled

o It will take a few seconds to create the screenshot
with multi-frame rendering enabled.

Live Build-up: Toggle on to enable the live build-up of the full point
cloud in the viewport.

This setting allows you to navigate a dense point cloud more easily.
MFR uses a lower point budget while navigating, but once you stop,
it builds up to the full point budget available. This prevents lag and
allows you to view your point cloud in detail.

Default setting: Enabled

° e MFR works best with the point size set to 0.

e Setting the point budget too high with MFR
enabled can result in poor responsiveness. The
default value with MFR enabled is 3 million.

¢ Consider disabling MFR and increasing the
point budget to 5 or 10 million when using point
selection and measurement tools.

e There are a number of triggers that initiate re-
rendering, including translate/rotate, camera
zoom/pan, undo/redo, and changes to file
attributes (such as point shape, color scale, or
point size).

Release date: 03 Dec 2025
Revision: 3.5

69



Emesent Aura User Manual

Field

Data

o e You can only enable this setting if Multi-Frame
Rendering has been turned on.

e We recommend that you don’t use MFR when
using selection or measurement tools when
aligning point clouds using translate/rotate
tools or during the GCP constellation matching
stage.

View Defaults

Zoom Speed

¢ Fast: Good for wide, open scans.
¢ Maedium: Good for underground scans.

¢ Slow: Good for close inspection.

Selection Outline Color

Allows you to choose the color of the selection box using either the color
picker or RGBA/HEX color codes.

Release date: 03 Dec 2025
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Field Data
Appearance
Background Allows you to configure the background color of the viewport.

The standard black background means that you can miss a lot of detail,
especially when viewing colorized point clouds. You can now change the
background color to make this detail more visible.

¢ None: No color selected. The background will be a standard black.

e Solid: Allows you to choose a solid background color using either the
color picker or RGBA/HEX color codes.

e Gradient

o Linear: Click the color at each end of the Gradient scale to
choose a start and an end color. The gradient will be between
these two colors. Move the Angle dial to change the angle of
the gradient.

o Corner: Allows you to specify individual colors for the top left,
top right, bottom left, and bottom right of the Viewport.

Reset Preferences

Reset all settings to the default.

Release date: 03 Dec 2025
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4.4.3 Capture Screenshot

Select Capture Screenshot to generate a screenshot of your current view. Your screenshot will be
automatically saved in the Documents\Emesent\Aura\Screenshots folder.

If you have Multi-Frame Rendering enabled, a high-quality screenshot will be produced. All settings, such
as GCP landmarks, will appear in the screenshot.

Click Open to open the folder containing your screenshot.

4.5 Viewport

Use the Viewport to navigate and manipulate your point cloud. The Viewport also shows live X/Y/Z mouse
coordinates. Press the F1key in Aura at any time to access Help and see the full range of mouse actions
and keyboard shortcuts available to you.
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0 The bounding box shows the extent of your point cloud. You cannot interact with
the bounding box but you can hide it by unselecting the the point cloud on the from
the Visualize tab.

Release date: 03 Dec 2025
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4.6 Main Toolbar

The Main Toolbar contains several tools for navigating and interacting with your point cloud. It can be
docked to the top or bottom of the viewport (or it can be a floating panel). These tools are grouped based
on usage. The icon displayed in the toolbar indicates the tool that has been selected for that group.

L2) (3]
|

—_

Navigate
Translate
Rotate

Axis Lock tools
Selection tools
Cleaning filters
3D View menu

Measurement tools

© ® N o o & W N

Undo / Redo

9 The Undo/Redo function is only currently available for certain tools. If you need to
make any major changes, we recommend that you first save your file using the Save
or Save as options in the Project Menu.
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Table 11 Main Toolbar

Button Action

Navigate
Navigate: Move around the point cloud, as opposed to shifting it.
Left-click your mouse to choose the center of rotation. This point will

be shown by a white ball.

Double-click your mouse to lock the rotation on an exact point. The
ball will turn orange. Double-click again to unlock.

Translate
N Translate: Move your point cloud along different axes. Click on the
<0 arrow to choose which axis. Select the square to translate along
v multiple axes.
Rotate
n Rotate: Click on the desired axis to rotate your point cloud around
\.’ that axis.
Axis Lock

Rotates your point cloud around the selected axis.
Right-click and drag to translate along the locked axis.

Double-click your mouse to lock the axis on an exact point. The ball will turn orange. You can change the
axis while the ball is orange, and the new axis will rotate around the same point.

Double-click again to release.

- X Axis Lock: Locks the point cloud rotation to the X axis, which is
X represented by ared line.

- Y Axis Lock: Locks the point cloud rotation to the Y axis, which is
Y represented by a green line.
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Button

Action

VA

-

Z Axis Lock: Locks the point cloud rotation to the Z axis, which is
represented by a blue line.

Selection tools

Select Points: Select and deselect points within the square selection
box. This function is good for point cloud cleaning, as well as for
selecting targets in the GCP workflow.

Right-click your mouse, or press the Esc key to remove the selection.

{ 0 Not available when working with meshes.

Select Area: Select a 2D region (often represented as a polygon) in
the point cloud to encompass multiple points within that defined
area.

Right-click your mouse, or press the Esc key, to remove the
selection.

[ o Not available when working with meshes.

Select Volume: Define a 3D region or volume in the point cloud and
select all points falling within that defined volume.

When this tool is selected, the color of the point cloud changes to
grayscale and a 3D bounding box becomes available. Drag the arrows
in the bounding box to select all points within that volume.

This selection tool is useful for tasks such as object extraction or
isolating specific structures in the point cloud.

Release date: 03 Dec 2025
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Button

Action

Delete selection: Deletes any points you have selected.

o ¢ Not available when working with meshes.

e Be careful, as there is no undo function
available for this action. Be sure that you
want these points deleted before you do
so.

Cleaning Filters

—
DED
filter

Decimate by distance filter: Subsamples the point cloud by
specifying the minimum distance allowed between points (measured
in meters). You can either select or delete the points.

This tool is useful when you want to thin out your point cloud to make
it easier to navigate. The smaller the point cloud, the more
responsive it will be. You may have to experiment with the settings to
achieve the desired result.

There are three input parameters:

¢ Minimum distance: Select the minimum distance between
points.
Default setting: 0.01(1cm)

¢ Point decimated: Specify whether the points should be
deleted or selected.
Default setting: Delete

¢ Invert: Inverts the selection calculated by the DBD algorithm.

0 Not available when working with meshes.
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Button

Action

Classic SOR: Removes stray points in a dense point cloud. This filter
works out the average distance of each point from its neighboring
points. It then rejects the points that are farther than the average
distance. All points outside of this distance are considered outliers
and can be removed from the dataset. You may have to experiment
with the settings to achieve the desired result.

Denoise SOR: Removes noise in a dense point cloud. This filter
analyzes the point cloud to identify points that are likely to be noise
or outliers. Points that significantly deviate from the expected
parameters are considered outliers and are removed from the
dataset.

Adaptive SOR: Adaptively removes outliers while considering
variations in point density and noise levels across different regions of
the point cloud dataset. This filter can be particularly useful in cases
where the point cloud has varying levels of detail.

The available parameters vary depending on the SOR type.

¢ Nearest neighbor: The number of neighboring points required
to calculate the average distance for a given point.
Default setting: 6

e Alpha: If Adaptive SOR is selected, this setting controls the
adaptability of the filter to local point density variations. A
higher value leads to more adaptive thresholding and can be
useful for handling data with varying point density. A lower
value might make the filter less sensitive to density changes
and provide a more uniform filtering behavior.

¢ Log Scale: If Denoise SOR is selected, this setting emphasizes
details in regions with lower point density and reduce the
impact of regions with high point density. It allows the filter to
treat points with different magnitudes more uniformly,
enhancing the denoising process by effectively dealing with
variations in the dataset.
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Button

Action

e nSigma: If Classic SOR is selected, this option will calculate the
mean distance from every point to its neighboring points. The
result is a normal distribution. You can use decimal values
here. The lower the number you choose, the more points will
be trimmed from your dataset.

Default setting: 1

¢ Point outlying: Choose whether the outlying points will be
deleted or just selected.

¢ Invert: Select or delete everything in the point cloud except
for the statistical outlying points.

0 Not available when working with meshes.

[

Moving abject
filter

Moving object filter: Removes points over 5 second intervals and
keeps fixed points in the environment.

Identifying moving objects within a point cloud is done by estimating
statistical scores for points based on their temporal and spatial
relationship to their neighborhood. These scores provide a
quantitative measure of the likelihood that a point belongs to a
moving object, enabling the Moving Object filter to differentiate
between dynamic and static elements in the point cloud.

Refer to the Moving Object Filtering section for more information.

3D view menu

o

Focus: Fits the point cloud to your screen.

Front: Shows the front view of the point cloud.

Top: Shows the top view of the point cloud.

NS |

Right: Shows the view from the right of the point cloud.

|

Left: Shows the view from the left of the point cloud.
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Button

Action

Back: Shows the back view of the point cloud.

\
.

Bottom: Shows the view from the bottom of the point cloud.

Measurement tools

" ~\ Point measurement: Click anywhere in your point cloud to show
\~ 'l coordinates for a single point. Click again to clear your selection.
-0

Line measurement: Select any two points to show the distance
between them and the coordinates for each point. Click a third point
to reset the tool and take another measurement.

Angle measurement: Select three points to measure the angle
between them. Shows coordinates for each point.

Release date: 03 Dec 2025
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Button

Action

Undo / Redo

Ve

The undo/redo actions are currently limited to the following actions:

e Translate

¢ Rotate

¢ Point size, point bias, point shape
e Color scale selector

e Colorization filter

e Fill color

e Scalar gradient, with associated Scalar Filter upper/lower limit
and scalar range changes

0 The undo and redo functions are not currently
available for delete actions, DBD and SOR
filters, so be careful when performing these
actions. Further functionality will be explored in
future releases.
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4.7 Visualize Tab

You can use the Visualize tab to see which files you have loaded into Emesent Aura. This tab is divided
into three sections: Point clouds, GCPs, and Meshes.

Release date: 03 Dec 2025
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4.7.1 Supported File Types

The file type determines which section in the tab your file appears in.

e Point clouds: las, laz, €57, xyz, ply

e  GCPs: constellation.yaml

e Meshes: ply

releases.

0 PLY is a standard mesh file format, which also serves as a supported format for
point cloud data. Currently, Emesent Aura does not offer the capability to generate
PLY files; it only supports the loading of third-party generated mesh PLY files.
Also, interaction for imported meshes is fairly limited. This will be improved in future

Table 12 Options

Button Name

Action

@ Display

Shows the file the in viewport. You can display multiple files at the same time.

¢ Hide

Hides the file in the viewport.

x Remove |Removes the file from Emesent Aura.
:0: Focus Allows you to focus on this particular file in the viewport.

Release date: 03 Dec 2025
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4.7.2 Moving the Panel

To move the panel containing the Visualize tab, hover over the upper left or right portion (depending on
where it is located) until you see the Dock icon.

Click and hold the Dock icon then drag the panel to the left or right until you see a blue border to indicate
that the panel will dock at that location once released.

olnt cloud properties

0 Alternatively, you can make the panel float anywhere on the screen.
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5. Working with Point Clouds

5.1 Processing Profiles

A profile is a group of processing settings that allow you to optimize processing for specific environments
and situations. Emesent Aura has several built-in profiles available for processing, georeferencing,
merging, and colorization. These built-in profiles will give good results in most situations.

If the built-in profiles don’t cater to your needs, Emesent Aura also allows you to create and save custom
profiles.

5.1.1 Built-in Profiles

The following built-in profiles are available.
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Workflow

Profiles

Process

Standard: We recommend that you use this profile for most processing
operations. Sometimes this profile won't give you an outcome that you are
happy with. If your point cloud output includes ghosting, copies of objects, or
overlapping objects, or if the trajectory file significantly diverges from known
information about the actual trajectory (for example, where a dataset from a
closed loop scan is processed and the trajectory file shows the start and end
points are a significant distance apart), we recommend that you try one of the
other three built-in profiles.

The default georeferencing mode for this profile is set to None.

Low Features: Use this profile for environments with relatively few geometric
features. It includes adjustments to window size and iterations. This profile can
improve point clouds from some environments, but it can also result in worse
point clouds from others.

0 Auto SLAM eliminates the need to switch to the "Low
Features" profile in most scenarios.

More Iterations: This profile is designed for environments that are more
challenging for the SLAM algorithm to handle. It increases the number of
iterations.

Forest: This profile is designed for environments that are largely or exclusively
natural terrain and vegetation. It includes adjustments to the way that global
registration is performed.

ST-X: This profile contains the recommended intensity and range filtering
settings as the ST-X LiDAR has a greater range and is more sensitive than older
hardware.

Disable Feature Matching: This profile is recommended when scanning
featureless or repeating environments such as multi-story building car parks.

GCP

Standard: The default profile for a GCP workflow. This profile will cater to the
most common georeferencing jobs.

ST-X: This profile contains the recommended settings for detecting targets
when georeferencing the point cloud.
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Workflow

Profiles

Merge

Standard: The default profile for a merge process. This profile will cater to the
most common merge jobs.

Outdoor Indoor: This profile can give better results when merging datasets that
have overlaps between outdoor and indoor environments.

Complex Building: This profile can give better results when merging datasets
from complex building structures, such as buildings with multiple levels or with
multiple similar rooms.

Terrain: This profile can produce better results when merging datasets from
outdoor environments with large open areas.

Colorization

Standard: This default profile provides a set of configuration parameters that
should suit most colorization requirements. It achieves a good balance of output
quality vs processing time for most datasets.

Quick: This profile delivers a faster output at the cost of quality. This option is
useful when reviewing results in the field. Only one video frame every 5 seconds
is used to colorize the points, which may result in gaps or poor colorization.

Quality: This profile increases the quality of the colorized point cloud at the cost
of increased processing time. It uses 10 frames every second (instead of two,
which is standard), and decreases the visibility voxel scale from 250 mm to 100
mm.

Driving: This profile is useful when colorizing scans done at higher speeds (for
example, driving scans). It uses 10 frames per second (instead of two, which is
standard) to ensure sufficient coverage at high speed.

Extract 360 Images

Telescopic mount extended: This profile provides orientation parameters for
extracting images on a 360 camera captured with the telescopic mount fully
extended.

Telescopic mount retracted: This profile provides orientation parameters for
extracting images on a 360 camera captured with the telescopic mount
retracted.

360-camera mount calibrated: This profile provides parameters for extracting
images on a 360 camera captured with the calibrated 360-camera mount.
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51.2 Custom Profiles

When you make changes to a built-in processing profile in Emesent Aura, a temporary custom profile is
created. You can choose to save this custom profile to save time in setting up processing jobs for
common or known environments. Once saved, it becomes available for selection in the Profiles dropdown
list.

0 If you choose not to save the custom profile, it is automatically removed when the
application is closed.

To create a new processing profile:

1. Go to the Process tab then click Process Scan.
2. Select the workflow to create a new profile for then click the Add Profile icon.

3. Inthe Create Profile dialog box, enter a name for the new profile then click Create.

CREATE PROFILE

Create
Custom Profile|

4. Click Processing Settings then customize the settings for the new profile.

5. Click Save. Your new profile should now be available in the dropdown list.
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To save a custom profile:

1. Go tothe Process tab then click Process Scan.

2. Select a workflow then select from one of the available built-in profiles.

CONFIGURE NEW SCAN J0B

3. Click Processing Settings then edit the settings of the built-in profile.

4. Click Save to go back to the main panel. The selected profile changes to the newly created
“Custom” profile.

5. Click Save Profile.

No Dataset Selected Profile Custom

6. Inthe Create Profile dialog box, enter a name for the new profile then click Create. Your new
profile should now be available in the dropdown list.

CREATE PROFILE

Create
Custom Pruﬁle‘
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5.2 Output Folders

Point cloud processing (SLAM) involves a sequential series of stages, usually Odometry, Atlas, and Global.

These files are stored in the following folders:

Folder Description

IntermediateFiles Contains the intermediate results, which are not
intended for direct user interaction. A subfolder is
created for each processing stage (e.g.,
"offline_odom").

Output Contains the final output artefacts associated with the
processing workflow.
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5.3 Cleaning your Point Cloud

Every user will clean their point clouds slightly differently. We recommend the following process.

5.3.1 Step 1: Copy your point cloud file

Start by making a copy of your original point cloud file. This will be the file you work on in Emesent Aura.

5.3.2 Step 2: Open in Emesent Aura
Open the copy file in Emesent Aura. You can do this in one of three ways:

¢ Inthe top-left menu, click the Project Menu icon then select Open in the menu that displays.
e Drag and drop your file directly into the viewport.

¢ Go to the Visualize tab then click Add next to your chosen section.

5.3.3 Step 3: Make your point cloud visible
To ensure you can easily see all points for cleaning purposes, we recommend doing the following.

1.  Change the point cloud to a solid color:
a. Select the point cloud to display its Context panel.
b. Inthe Color Scale field, click Solid.

c. Inthe Fill Color section, choose a color for your point cloud that contrasts with sepia (which is
the default selection color).
Note: When you change the color of the point cloud, the color of the bounding box
automatically changes at the same time. This is useful if you have multiple point clouds open. It
allows you to see the extent of each point cloud (assuming they are different colors).

2. Change the background color to a solid color:
a. Inthe top-left corner, click Preferences.
b. Inthe Preferences dialog box, go to the Appearance tab.
c. Inthe Background section, select Solid.

d. Choose a color that stands out against the point cloud color. We recommend that you avoid
using a black background for clean-up, as it can make points easier to miss (especially if you
are working with a colorized point cloud)
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e. Click Save.
3. Change your point size so that the points are easily seen:
a. Go to the point cloud panel.

b. Inthe Point Size field, set the value to 1 or greater.

5.3.4 Step 4: Start with a small area

We recommend that you clean only small areas of your point cloud at a time (particularly if you are
cleaning using filters). If you clean the whole point cloud at once, you may accidentally remove features
that you did not intend to, and there is currently no undo function for deletion.

1. Select a small area of your point cloud. If this area is on the edges of your point cloud, make sure
that it includes at least a portion of the main point cloud, not just the peripheral points. The reason
for this is so that Aura has a better idea of the mean distance between all the points, not just the
peripheral ones. If you only select the points on the edges, this could skew your filtering.

0 When you choose an area, a selection will be created that extends back through the
point cloud. This means that your selection includes points that are behind your
visible selection, which may not be your intention. If you have opted for perspective
mode in your global preferences, the selection’s shape will expand as it moves
further into the distance. On the other hand, if you have chosen orthographic
mode, the shape will remain the same throughout the point cloud.

2. To find points that may have been selected further into the distance, you can either:
o Navigate to the other side of your point cloud to check that nothing else has been selected.

o Use the near clipping plane, which will allow you to see through areas of your point cloud. To
do this, go to the Preferences menu and change the value in the Near Clipping Plane field.
Experiment with what works best for you.

3. Refine your selection as follows:
o To add points: Shift + select
o Toremove points: Ctrl + select

o Toinvert your selection: Alt + select
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5.3.5 Step 5: Use the SOR filter

We recommend using the SOR filter for your first clean before you do your manual point removal. This is a
good way to clean up the edges of your scan, where there is usually quite a bit of noise.

The SOR filter allows you to remove stray points and noise in a dense point cloud. This filter works out the
average distance of each point from its neighboring points. It then rejects the points that are farther than
the average distance. All points outside this distance are considered outliers and can be removed from
the dataset. You may have to experiment with the settings to achieve the desired result.

0 Automated filtering can be integrated into the processing workflow. To do this, go
to Processing Settings. In the Point Filtering section of the General tab, enable the
cleaning filter(s) to be automatically applied during processing.

0 The bounding box, which shows the furthest extent of the points in your point
cloud, does not automatically adjust when trimming points. Save the point cloud
first then reload it to see the adjusted bounding box.

1. Once you have selected your area for cleaning, go to the Main Toolbar.

0 If no selection is made, the filter is applied on the entire point cloud that is currently
selected. The filter is disabled if multiple point clouds are selected in the Visualize
tab.

2. Click the Cleaning Filters icon then select SOR filter.

3. Inthe Statistical Outlier Removal dialog box, select the SOR filter to use. Refer to the Main Toolbar
section for more information on the different SOR filters and their associated settings.

4. Once you have configured the settings for the selected SOR filter, click OK.
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5. Points selected for clean-up will change to a sepia color. If you are happy with the selection,
proceed to delete these points.

6. Runthe SOR filter in the same area until you are happy with the result.

0 The DBD filter is not suitable for point cloud clean-up. It is more suitable for
meshing, as you're effectively just subsampling the point cloud by running this filter.
Currently, meshing is not supported within Emesent Aura.

5.3.6 Step 6: Do a manual clean-up

Once you have finished using the filters for your initial clean-up, you can then do a manual clean-up. Go to
the Main Toolbar section for more information about each tool.

0 The Selection Tools in the Main Toolbar work across multiple point clouds. If you
have two point clouds selected at the same time, you can select points in both. To
select/unselect multiple files, hold down the Ctrl key then click on each file you
want to select or unselect.

5.3.7 Step7:Save

From the Project Menu, click Save to save the changes to the existing file. Use Save As to create a copy
of your point cloud with a different name, location, or file format.
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5.4 Process Workflow

To create a point cloud from your raw Hovermap data, you need to process the scan in Emesent Aura.

Workflow section for more information.

0 If you are planning to georeference your scan, you may skip this process as point
cloud processing is also performed when using the GCP workflow. Refer to the GCP

° Because of Aura's significant processing requirements for generating a point cloud
from Hovermap data, we recommend your laptop is connected to a power outlet

during Step 5: Processing.

The basic process for generating a point cloud is as follows.

Retrieve scan
data from
Hovermap

Copy to your Configure your Start
computer processing job processing

5.4.1 Step 1. Retrieve your scan data

View your
point cloud

Follow the Hovermap workflow to capture your scan data. Once you have completed your scan, insert a
USB flash drive into Hovermap to download the data. The status LEDs will change to a light flashing blue

while the scan is being transferred.

0 To retrieve data, the USB flash drive must be formatted in an exFAT file format.

Once the transfer is complete, the status LEDs will return to a slow pulsing Emesent blue. You can now

remove the USB flash drive.
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5.4.2 Step 2: Copy the data to your computer

Copy the data from the USB flash drive to a local drive on your computer so that you can begin

processing.

Scans from a Hovermap that use Emesent Cortex version 3.3 (or later) can only be
processed in Aura 1.7 (or later).

For scans from a Hovermap that use Emesent Cortex version 3.3 (or later), it is

essential to ensure that both metadata.yaml and
platform_configuration.yaml files are included in the same folder as your
scan files. These files contain crucial information required for processing the point

cloud data.

5.4.3 Step 3: Configure your processing job

Open Emesent Aura. Make sure you have an active SLAM license.

—

In the Process tab, click Process Scan.

In the Configure New Scan Job panel, select the Process workflow.

Click Add Dataset.

o > o BN

Browse for the folder that contains the raw point cloud dataset to be processed. Select that folder.

6. When prompted, select the Scan Environment. Choose the environment that most closely

matches your scan.
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SCAN ENVIRONMENT

Select the environment that most closely aligns with your scan for
optimized processing settings and output results:

Building and infrastructure

(O Building interior

(O Building exterior
O Bridge
O Road

(O Tunnel / Sewer / Culvert

O Facility

(O Forestry / Vegetation

(O Greenfield

Mining
O Surface mining
(O Access & transport drives
(O Production voids

(O Vertical infrastructure

(O Waterway / Coastline

7. Inthe Location field, enter the preferred name for the output folder. Emesent Aura will create this
folder, which stores all the processed results and data, as a child directory within the raw scan
folder.

7. Select the processing profile to use. Refer to the Processing Profiles section for more information
about which profiles to use and how to create a custom profile.

Release date: 03 Dec 2025 97
Revision: 3.5



Emesent Aura User Manual

5.4.4 Step 4:(Optional) Use RTK Data

1. If RTK data is detected in your dataset, toggle on Use RTK data to use the real-time corrections
provided by the RTK system to improve the georeferencing accuracy of the point cloud data.

More information on processing and reprojecting a georeferenced scan is provided in Reprojection
section.
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5.4.5 Step 5: Processing

1. Click Start to begin processing. The Configure New Scan Job panel is replaced with the Starting
Processing Job panel and shows a progress bar showing how far along you are in your processing
job. In addition to the progress bar, the elapsed time of the processing job is shown to the right.
The directory file path below the progress bar provides a way to identify the dataset source. This is
useful if simultaneously processing multiple jobs with the same output folder name. Copying the
file path and pasting it on your computer’s file explorer allows you to access the completed files
without having to wait for the processing job to be completed.

STARTING PROCESSING JO8

2. The processing job will proceed through the local and global processing phases and finally
generate the output processing files. You can load and interact with other point clouds while
processing in the background.

Refer to the Output Files section for more information on where the generated files are stored
once the processing is completed.

0 The Retry button becomes available if a failure occurs during processing. Click this
button to attempt to process the current job from the last successful stage.

3. The resulting point cloud is added to the child directory created within the raw scan folder.
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5.4.6 Step 6: View your point cloud

1. Once your processing job has finished, the bottom panel displays the generated files.

2. Click View beside each generated file to load them into the Viewport for analysis or further editing.

The following main files are generated:

o Full point cloud
The point cloud with the complete set of data points. The output file type varies depending on
the profile used in generating the point cloud. The filename includes the output folder name
with the output file type appended to it.
For example: Output_laz1_4.laz where the output file type is PointCloud LAZ (1.4) and the file is
located in the “Output” folder.

o Subsampled point cloud
The point cloud containing a subset of points from the original point cloud dataset (based on
Subsample Factor value in Processing Settings). This output is only generated if Subsample
Point Clouds is enabled in the Output tab of the Processing Settings panel.

o Trajectory file
The data file containing the recorded movement or path of the Hovermap as it acquired the
point cloud data.
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5.5 GCP Workflow

The Emesent Knowledge Base article Working with Point Clouds - GCP Workflow walks you through the
entire GCP workflow step-by-step, and links to the complementary video Best Practice for Automated
Ground Control Points.

5.5.1 Processing Scan Data with Ground Control Points (GCPs)

This workflow outlines how to process scan data using Ground Control Points (GCPs) in Emesent Aura.

5.5.1.1 Aura Supports:

e Automatic Match Targets: Circular reflective targets that Aura can match automatically to the
imported Survey Data.

e User Selected Targets: Other identifiable features such as checkerboards, paint marks, or natural
landmarks that can be user assigned.

e Check Points: Surveyed points that are used for independent accuracy validation.

All surveyed points can contribute to georeferencing the point cloud, improving accuracy and reducing
Simultaneous Localization and Mapping (SLAM) drift.

5.5.1.2 Requirements
The following are required to complete this workflow:

e Software: Aura 2.0 or later.
e Scan data: Hovermap scan data with visible targets.
e Surveyed targets: At least 3 GCPs (automatic or user-selected), with optional Check Points.

e Survey Data: Coordinate information for each GCP, including X (easting), Y (northing), Z (elevation),
and the radius for automatically detected targets. Coordinates may be provided in metres or feet.
Both US survey foot and international foot units are supported for import as part of the GCP
workflow.
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5.5.1.3 Procedure

Step 1: Format Survey Data

Prepare a CSV file containing the surveyed coordinates for each GCP target visible in the scan.
Coordinates can be surveyed before or after scanning, but they must be available before processing in
Aura to enable georeferencing and improve SLAM accuracy using GCPs. Use a suitable survey instrument
such as a GNSS receiver or total station.

1. Create a new CSV (Comma Separated Values) file, or download this template.

Save the file as CSV (Comma Separated Values) only, not CSV UTF-8, or Aura may
fail to import it.

2. Enter one line per GCP target using the following structure: ID, X, Y, Z, Radius

Column |Description

ID Unique identifier for the GCP.

X Easting coordinate.

Y Northing coordinate.

z Elevation. Use a right-handed coordinate system with Z (elevation) defined as up.

Radius Target radius in meters. Enter the radius only for flat, circular retro-reflective targets. Leave
this field blank for all other target types. Aura only attempts automatic matching when a
radius is provided. For Emesent-supplied reflective targets, use 0.125 m for small targets
(25 cm diameter) and 0.250 m for large targets (50 cm diameter).

Example

ID,X,Y,Z,Radius
Reflective_big_1,2736.075,5595.273,27.596,0.250
Paintmarkl,1326.747,5388.476,22.041,
Reflective_small_1,1309.543,5141.822,29.607,0.125
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Reflective_small_2,1787.757,5270.110,21.275,0.125
Checkerboardl1,1818.227,5731.992,28.501,
Checkerboard2,2774.159,5115.728,29.817,

0 Imperial coordinates are not supported. All coordinate values must be in unscaled
metres before import into Aura. Control points must not be stored in a coordinate
reference system that applies scaling (such as UTM).

1.  Finalize the CSV file

o Verify column count: Each row must contain exactly 5 columns. Entries with a user-selected
target must contain exactly 4 columns.

o Filter entries: Include only the surveyed GCPs that were visible in the scan.
o  Save format: Save the file with a .csv extension.

o Close file: After saving, close the file. Leaving it open in Excel may cause issues when importing
into Aura.

For easier organization and to avoid errors, it is recommended to store the Survey Data CSV in
the same folder as the dataset.

Step 2: Open Emesent Aura

1. Open Aura by double-clicking the desktop icon or launching it from the Windows Start menu.

Step 3: Select processing type

1. Inthe Process tab, click + Process Scan in the upper-left corner of the interface.

2. Inthe Configure New Scan Job panel at the bottom of the screen, select GCP as the scan type.

CONFIGURE NEW SCAN JOB

SLAM / RTK Profile  [Built-in] Standard

Gep ADD DAY No Catsset soloctod Profile  [Built-in] Standard
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Step 4: Add scan and Survey Data

1. Inthe Configure New Scan Job panel, click Add Dataset to open the Add GCP Data dialog box.
2. Inthe Add GCP Survey Data popup, add both the dataset folder and the Survey Data CSV.

o Add dataset folder: Browse to the root folder of the unprocessed scan. Do not select
subfolders such as Output/. Always choose the root folder of the extracted scan.

= When prompted, select the Scan Environment. Choose the environment that most
closely matches your scan.

o Add Survey Data: Select the CSV file created in Step 1.

= Select the unit of measurement your Survey Data Csv is in.

UNIT OF MEASUREMENT

Choose the unit of measurement your csv data is in.
®) Meters

(O US Survey Foot

O International Foot

o If you have not yet generated the CSV file, or if the file fails validation, click
Download .csv template in the Aura interface to obtain a new template.
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ADD GCP SURVEY DATA

Add the dataset folder and survey data (.csv file) that you would like to georeference.

Add dataset folder: \D No dataset selected

Add survey data: No survey data selected

Please ensure the survey data:
= contains only the target ID, X, Y, Z, and target radius
= has the radius field blank if you are not using flat, circular retro-reflective targets for auto detection
= is in ground coordinates, as SLAM uses a scale factor of .000000. Using grid coordinates may create distortion.

ID X (Easting) Y (Northing) Z (Elevation) Radius (m)

0 Loading an unprocessed dataset into Aura may take time, as Aura validates the
dataset based on the scan size.

Step 5: Review loaded Survey Data

Aura will display the CSV file in the Add GCP Survey Data popup once it has been loaded.

1. Review the data to ensure it is correct and that the correct file has been selected.
2. Choose one of the following options:
o Save - click Save to proceed with processing.

o Change CSV - click Change CSV to select a different Survey Data file.
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ADD GCP SURVEY DATA

Add the dataset folder and survey data (.csv file) that you would like to georeference.

Add dataset folder: Cl GE DATASE Example GCP Scan

Add survey data: Survey Data.csv

Please ensure the survey data:
= contains only the target ID, X, Y, Z, and target radius
= has the radius field blank if you are not using flat, circular retro-reflective targets for auto detection
= is in ground coordinates, as SLAM uses a scale factor of 1.000000. Using grid coordinates may create distortion.

ID X (Easting) Y (Northing) Z (Elevation) GEGIVER (L))
Reflective_big_1 1993.884 5461774 22204 0.25
Reflective_big_2 2029313 5461567 22141

Reflective_big_3 2056.052 5458.877 22036

Paintmarkl 1996.465 5448318 21948

Paintmark2 2062.89 5448334 21958

Step 6: Define output location

1. Inthe Configure New Scan Job panel, locate the Location section at the bottom of the screen.

2. Inthe text box beside the Location scan folder path, enter a descriptive name for the output
folder.

3. Verify that both the location and the folder name are correct before continuing.

0 If no name is entered, Aura creates a subfolder named output by default.
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CONFIGURE NEW SCAN JOB

SLAM / RTK [Built-in] ST-X

[Built-in] ST-X

*) Extract 360 imoges

) Convergence monitoring

Location

Step 7: Select processing profiles

1. Inthe Configure New Scan Job panel, select a processing profile for SLAM and a processing profile
for GCP.

o The SLAM profile controls how SLAM data is processed.
o The GCP profile controls the settings applied to GCP processing.

o  For most scenarios, select Standard.

o On addition of a dataset, profiles may be automatically set based on the hardware
used to capture the scan.

CONFIGURE NEW SCAN JOB

) SLAM/RTK Profile  [Built-in] ST-X

Profile  [Built~in] ST-X
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If the processed output shows ghosting, misalignment, or duplicated features,
select an alternate SLAM profile. If Aura does not automatically detect the
expected targets or meet accuracy requirements, select an alternate GCP profile.
These profiles affect SLAM and GCP settings, respectively, and should be chosen to
suit the scanning environment and mission requirements.

Step 8: (Optional) Customize processing settings

Aura provides several processing settings that can be adjusted when the default profiles are not suitable

for the scanning environment or project requirements. These settings are grouped into three tabs:

General, GCP, and Output.

1. Inthe Configure New Scan Job panel, click Processing Settings in the lower-left corner.

2. Adjust the General and Output tabs as needed, using the same options as standard scan
processing.

PROCESSING SETTINGS

General

3. Openthe GCP tab to refine how targets are detected and processed. See the GCP settings
reference below for details on each option.

4. Click Save to apply changes.

For scans with partial or no Automatic Match Targets, ensure Wait for GCP Target
Manual Review remains enabled (default setting). If disabled, Aura will skip the
manual step and process the point cloud without GCP correction.

GCP settings

The settings below primarily affect how compatible targets are automatically matched. However, target

position uncertainty can also impact the accuracy of the processed, georeferenced point cloud.
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target noise

thickness of the LIDAR
points on the target.

Option Description Use Case
Intensity The expected range of Use when Automatic Match Targets are not being detected
intensity values of the as expected. Narrow or widen the range until reflective
retro-reflective targets. targets appear within the detection band. Adjust the band
ST-X: 250-255 ST/ based on the reflectivity of your targets. Widening the band
HVM100: 150-255 allows Aura to identify more targets but may also pick up
additional reflective objects such as bollards, signs, or vehicle
mirrors.
Number of The minimum number of | Use when auto-detection of targets is inconsistent. Increase
points points required to detect |the value when false positives are being created in dense
a target. scans, as requiring more points reduces the chance of
random clutter being flagged as a target. Decrease the value
when targets are small or only partially scanned, as this
ensures Aura can still identify them with fewer points. Keep
in mind that increasing the value will cause sparsely scanned
targets to be missed, while decreasing the value will increase
the number of false positives. The default value is 25.
Point cloud | The expected noise or Use when targets appear noisy or when clusters of points

around a target are unusually thick. Increase the value if
targets are not being detected due to excessive noise or if
reflective surfaces appear fuzzy in the scan. Decreasing the
value makes detection stricter, which can prevent
misidentifying clutter as targets. The default value is 0.02 m
(20 mm).

Target
position
uncertainty

The uncertainty in the
position of the surveyed
targets.

Use when SLAM alignment appears over-constrained to the
control points or when survey accuracy is uncertain. Increase
the value to give Aura more flexibility when fitting the point
cloud to Survey Data — for example, if control points have
lower confidence or if overfitting causes distortions in the
cloud. Decrease the value when survey control points are
highly accurate and should strongly constrain the SLAM
alignment. The default value is 0.003 m (3 mm).
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Step 9: Start processing

1. Click Start in the Configure New Scan Job panel to begin processing.

The Configure New Scan Job panel will be replaced with the Processing Scan with GCPS panel.

From here you can:

¢ Monitor the progress bar and elapsed time during processing.

e Click Retry if processing fails, to restart from the last successful stage.

PROCESSING SCAN WITH GCPS

Output-(4) % 00:00:18

Stage: Running SLAM (2/14)

Processing Seat ID: 85185045752366386 Modules: SLAM, GCF, Colorization, Convergence monitoring & RTK

File path location: C:/Users/matthew.toohey/OneDrive - Emesent Pty Ltd/Desktop/Datasets/User Select Target/Example GCP Scan/Output-(4)

Step 10: Open Constellation Matching

During processing, Aura will automatically detect clusters of points in the scan that resemble circular GCP
targets, where a radius has been defined in the Survey Data. If Review GCP is enabled, Aura will then
prompt you to review the detected GCP targets.

1. Click Load Constellation to open the intermediate point cloud and the associated constellation file.

2. (Optional) Once the constellation is loaded, you can click Reload Constellation to clear any user
changes.
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PROCESSING SCAN WITH GCPS - REVIEW GCP

Output-(3) 55% 00:0114

Stage: Manual constellation assignment (15/14)

Processing Seat ID: 85185045752366386 Modules: SLAM, GCP, Colorization, Convergence monitoring & RTK

File path location: C:/Users/matthew.toohey/OneDrive - Emesent Pty Ltd/Desktop/Datasets/User Select Target/Example GCP Scan/Output-(3)

o To continue with GCF, please load the constellation to start assigning targets

Step 11: Adjust display properties (optional)

To assist in identifying GCP targets in the point cloud, adjust the Color Scale. Intensity is the most
effective option, but other scales such as Time or Elevation can also help narrow point selection.

Example workflow

1. Change the Color Scale to Intensity to highlight reflective targets.

2. Adjust the visibility of points in the scalar filter to display only highly
reflective points. This makes GCP targets easier to locate.

3. Adjust the scale of the color gradient in the scalar filter to highlight
details. Use alternative Color Scale gradients to help identify targets
with variable reflectivity.

Scalar Filter controls

e Adjust the visibility of points: Drag and drop the blue dots along the
bottom to set which points in the scale are visible.

e Adjust the scale of the color gradient: Drag and drop the colored
square boxes along the top to define which points in the scale
correspond to which colors.

Example: Filtering highly reflective targets using the Intensity Color Scale
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Example: Displaying variable reflectivity targets using the Color Scale gradient

Figure 1 Inferno Figure 2 Brown>Yello
Figure 3 Blue>Green>Yellow

>Red

w

Step 12: Match survey points to targets

In this step, you will link the survey points from the CSV file to their corresponding targets in the point
cloud. This establishes the relationship between the surveyed coordinates and the detected features in
the scan, which is critical for accurate georeferencing.

If Automatic Match Targets were detected, these will already be assigned. Use this step to confirm the
matches and make manual corrections if required.

Navigating to and hiding targets

These options can be used to focus on individual targets when reviewing or correcting assignments.
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:.3 Centre target: In the Survey Points list, click the center icon to automatically center
the viewport on that location.

@ Show or hide target: In the Survey Points list, click the eye icon to hide or display the
target in the point cloud.

GCP settings

Errors shown below are for the current rigidly aligned point cloud and will be
reduced in the final SLAM process.

Type @ Target

Reflective_big_1 Control v ©® target_1 X

Reflective_big_2 Control v © target_2 X

There are two methods for assigning user-selected targets.

Recommended method: Manual selection

1. In the Survey Points list, select the survey point you want to associate with the target using the
checkbox, then click Add Target. This will automatically open the Select Point tool.

2. Use the Select Point tool to left-click near the center of the target in the point cloud.
3. Refine placement using the keyboard arrow keys.

4. Click Confirm when the target location is correct.
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5.

Repeat the process until at least 3 survey points are assigned.
Then click Re-Align to align the point cloud with the survey data, making it easier to locate and
match the remaining points.

0 Re-Align also updates the rigid alignment error. Reviewing this value can help
identify issues such as incorrect point assignment, mismatched targets, or errors in
the CSV coordinates.

PROCESSING SCAN WITH OCPS ~ REVIEW GCH

Alternative method: Auto-select from filtered points

Adjust the visibility of points so that only the desired target points remain visible.

2. Use the Select tool to highlight the group of points containing the target.
3. Inthe Survey Points list, select the survey point you want to associate with the target using the
checkbox.
4. Click Add Target. Aura automatically places the target at the center of the selected points.
5. Refine placement with the keyboard arrow keys.
6. Click Confirm when the target location is correct.
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Step 13: Complete target assignment

1. Continue assigning the remaining survey points to their corresponding targets in the point cloud.

2. Check the target status in the Survey Points list:

o  Green box - the target has been successfully associated with a survey point.

o Blue box - the target is not associated with a survey point and may need review or deletion.

3. Review the list of inactive targets. These are targets that were not successfully matched to a
survey point, or that may have been mismatched to an invalid location. Inactive targets do not
contribute to georeferencing or alignment until they are reassigned.
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o If valid, drag and drop an inactive target into the Survey Points list to associate it with the
Survey Data.

o Delete the target if it is not valid.

o Leave unused if the target is not required for georeferencing.

Inactive targets

Drag and drop the inactive targets to the correct control points in table above
to assign the target.

©® target_ 0 X © target_ 5 X © target_ 6 X

©® target_7 X

4. (Optional) Mark survey points as Check Points if they should be used only for accuracy validation
and not for correcting the scan.

Type @ Target

Reflective_big_1 | Control A~ © target_1 X

Reflective_big_2 Check ©® target_2 X

v

Reflective_big_3 ©® target_3 X
Control

Paintmarkl CUILOl ~ Not assigned

5. Review the pre-SLAM rigid alignment error to confirm accuracy and identify any mismatches.

Average error

RMS error
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o The reported error values may be large, especially in large or challenging SLAM
environments. These values are expected to reduce once SLAM correction is
applied during processing.

Step 14: Complete GCP review

This step finalizes georeferencing by applying the constellation alignment to correct drift and complete
the scan.

1. Confirm all required targets are matched to survey points. Matched points are indicated by a green
box and label text.

Padmark
e Asactve_small 4

PeSective big 2 | Pftacti_smadl 7

Peflectiva_srall |

Paintmerk?
Fesfloctive_big 3

2. Click Confirm. Aura will then process the scan again with GCPs applied to correct drift.

PROCESSING SCAN WITH GCPS ~ REVIEW GCP

Output-(3) 00:01:14

Stage: Manual constellation assignment (15/14)
Processing Seat ID: 85185045752366386 Modules: SLAM, GCP, Colorization, Convergence monitoring & RTK

File path location: C:/Users/matthew.toohey/OneDrive — Emesent Pty Ltd/Desktop/Datasets/User Select Target/Example GCP Scan/Output—(3)

o Constellation loaded, please manually reassign targets within your constellation if required
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Step 15: View the final output

Once Aura has completed processing, the Processing with GCPs panel is replaced with the Processing
with GCPs Complete panel. From this panel you can access the processed output.

PROCESSING WITH GCPS COMPLETE

Output—(3) 100% 00:20:36

File path location: C:/Users/matthew.toohey/OneDrive - Emesent Pty Ltd/Desktap/Datasets/User Select Target/Example GCP Scan/Output-(3)

Files

Example GCP Scan_lazl_4.laz 102034 MB
Example GCP Scan_subsampled_lazl_4.laz 14315 MB
Example GCP Scan_trajxyz 2576 MB
Example GCP Scan_laz]_4_202508271426.csv 2.36 KB

Example GCP Scan_lazl_4_202508271426.pdf 4101 KB

1. Review the final output by either:
o Opening the files manually from File Explorer, or

o Using the View function in the Processing with GCPs Complete panel.

Panel options

e Open Folder: Opens the scan directory in File Explorer. Inside, you will find the Output folder, or
your custom-named folder, containing the processed data.

e Files list: Each output file includes a View option. Clicking this will open the file in Aura or in the
system’s default external program (e.g. PDF viewer or spreadsheet application).

File Description

Processed point cloud Full-resolution point cloud generated from the processed scan.

Subsampled point cloud Reduced-resolution version of the processed point cloud.

Scan trajectory Trajectory data of the scan path.
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File Description
CSV accuracy report Accuracy report in .csv format, named after the scan with date/time of
processing.

The accuracy report describes the correlation between ground control
points (GCPs) and point cloud data. Each GCP is positioned within the point
cloud data, and determines the errorin X, Y, and Z. The average error of
the individual control points is calculated as a Root Mean Square (RMS).

PDF accuracy report Accuracy report in .pdf format, named after the scan with date/time of
processing.

5.5.2 Check Points

5.5.2.1 What are Check Points?

Check Points are surveyed reference points used only for validation. In surveying and mapping practice
they may also be called check measurements, check stations, or independent validation points. Unlike
control points, which influence the dataset during georeferencing or adjustment, Check Points remain
outside the correction process. Their purpose is to provide an unbiased measure of accuracy, giving
assurance that deliverables meet project specifications or regulatory standards.

5.5.2.2 How Check Points work in Aura

During the Ground Control Point (GCP) workflow, Check Points can be included in the same CSV file as
control points. When assigning targets, selected points can be marked as Check Points to exclude them
from SLAM correction and georeferencing correction.

Aura compares the coordinates of the Check Points with the corresponding coordinates derived from
the point cloud target locations. The differences (residuals) between the reference coordinates and the
point cloud coordinates are calculated and reported in the GCP accuracy report. This independent
dataset confirms the accuracy of the processed point cloud without influencing the correction process.

5.5.2.3 Using Check Points helps you:

e Verify scan accuracy after georeferencing.
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e Provide documented quality assurance for deliverables.
e Demonstrate compliance with industry standards that require independent accuracy checks.

* Increase confidence in Simultaneous Localization and Mapping (SLAM) results.\

0 Not every surveyed point should be used for georeferencing. Reserving some
points as Check Points ensures that an independent dataset is available for
validation, rather than allowing all points to influence SLAM correction or
georeferencing correction.

5.5.2.4 How Check Points are used

Check Points are included in the same survey CSV file as control points. During the Georeferencing with
Ground Control Points (GCPs) workflow, you can nominate individual targets as Check Points. These
points are excluded from correction and used only for accuracy validation.

For detailed instructions, see the Georeferencing with Ground Control Points (GCPs) workflow in the
Knowledge Base.

5.5.2.5 Accuracy reporting with Check Points

When you include Check Points in your survey CSV and assign them during the GCP workflow, Aura
calculates their positional difference against the processed point cloud. These residuals are summarized
in the accuracy report alongside control point results.

The report includes:

¢ Check Point summary: Average and Root Mean Square (RMS) error values across all Check Points,
showing how closely the processed point cloud matches surveyed ground-truth coordinates.

e Per-point residuals: Pre-SLAM alignment errors and final errors (X, Y, Z, and 3D) for each Check
Point.

¢ Control Point summary: Accuracy results for the points used in georeferencing, shown separately
for comparison.

Check Points influence reporting by providing:

¢ Independent validation: Residuals provide an unbiased measure of scan accuracy.

e Context for deliverables: Accuracy evidence for stakeholders and clients.
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e Early error detection: Large residuals can flag survey mistakes, target misassignments, or SLAM
drift.

e Quality assurance: Supports compliance with industry standards and builds confidence in results.

55.2.6 FAQ

What are Check Points?

Check Points are surveyed points with known coordinates that are excluded from SLAM correction and
georeferencing correction. They are used to validate accuracy after processing by comparing the
surveyed positions with the processed dataset. In Aura, these comparisons are reported as residual errors
in the accuracy report.

Why use Check Points?

e Meet surveying and geospatial standards that recommend or require independent accuracy
checks.

e Provide documented proof that your scan meets project tolerances (for example, +20 mm).
e Ensure validation is independent of the control points that influence georeferencing.

¢ Avoid the need for third-party software or additional workflows to validate accuracy.

Can | use Check Points with control points in the same CSV?

Yes. Both control points and Check Points can be included in the same CSV file. Mark points as Check
Points during assignment.

Are Check Points included in georeferencing corrections?

No. Check Points are excluded from the correction process and contribute only to validation and
reporting.

How many Check Points should | use?

A minimum of 3-5 well-distributed Check Points is recommended for reliable validation. More may be
required for large or complex projects.
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Why not use all surveyed points as control points?

Using every surveyed point for georeferencing would remove the independent dataset needed for
validation. By keeping some points as Check Points, you maintain an unbiased measure of accuracy rather
than letting all points influence the correction.

What is the difference between "Before GCP correction rigid alignment error" and the "Final error?

The Before GCP correction rigid alignment error is reported after survey points are assigned but before
SLAM correction is applied. It shows the initial fit between the SLAM trajectory and the survey data and
may appear large in complex or extended scans.

5.6 Merge Workflow

Aura’s Merge workflow uses a SLAM-based algorithm to non-rigidly align multiple datasets into a single,
seamless point cloud output. Merging multiple point clouds improves efficiency, accuracy, and usability
especially for complex, multi-scan projects. It also ensures consistent alignment of scan data, resulting in
a high-quality deliverable.

Aura supports merging a combination of georeferenced and non-georeferenced scans. Each scan must
be individually processed before merging.

The merge process outputs individual .laz files for each scan. These files are aligned using the SLAM
algorithm and georeferenced if applicable. The individual .laz files can then be combined within Aura
to produce a unified point cloud.

The following steps outline the merge workflow in Aura.
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5.6.1 Prepare for the Merge

5.6.1.1 Ensure Overlap

During capture, ensure there is adequate overlap between scans. We recommend approximately 20%
overlap to provide sufficient information for accurate alignment.

0 You can merge vehicle RTK, backpack RTK, and non-RTK scans together. RTK scans
will help improve the alignment of non-RTK scans in areas where they overlap.

5.6.1.2 Consider System Resources

Although there is no strict limit to the number of files you can align, processing demand will increase with
each added dataset. Avoid merging point cloud files that add up to more than your available RAM. Use
subsampled point clouds to reduce computational load.

5.6.1.3 Scan Requirements for Merging

Before merging, each scan must be processed in Aura:

* Georeferenced Scans (RTK):

o Must be processed with the correct device under Georeferencing mode in Processing
Settings.

o Set the base coordinate reference system to match the coordinate system used for RTK

corrections.
o Georeferencing must be Enabled in Processing Settings.
¢ Non-georeferenced scans:
o Must have Georeferencing mode set to None in the Processing Settings.
e Drone RTK and GCP scans:

o Can be merged, but georeferencing will not be retained. Set georeferencing to None before

merging.

e Scans processed in Aura versions earlier than 1.10:
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o May default to GPS for non-georeferenced scans. Reprocess these scans in Aura 1.10 or later
with georeferencing set to None.

¢ Mixed scanner models:

o Merging scans captured using different Hovermap models (e.g. ST and ST-X) is supported, but
ensure compatible firmware and Aura versions were used.
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5.6.2 Merging Scan Data

5.6.2.1 Step 1. Configure Your Merge Job

1. Open Emesent Aura and click Process Scan in the top-left corner.

o Aura

2. Select the Merge workflow in the Configure New Scan Job panel.

CONFIGURE NEW SCAN J08

3. Click Add Datasets, then click Add next to Add dataset folder. (e.g. ScanJob123)

ScanJob123/
— oOutput/
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ADD POINT CLOUDS TO MERGE

2rging nan-gears ced point clouds

4. When prompted, select the Scan Environment. Choose the environment that most closely
matches your scan.

Release date: 03 Dec 2025 126
Revision: 3.5



Emesent Aura User Manual

SCAN ENVIRONMENT

Select the environment that most closely aligns with your scan for
optimized processing settings and output results:

Building and infrastructure
(O Building interior
Building exterior
Bridge
Road

Tunnel / Sewer / Culvert

(O Facility

(O Forestry / Vegetation

(O Greenfield
Mining
(O Surface mining
(O Access & transport drives
(O Production voids

(O Vertical infrastructure

(O Waterway / Coastline

5. Wait for Aura to automatically detect and list the available files.
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ADD POINT CLOUDS TO MERGE

5. Repeat steps 3 and 4 for each additional scan you want to include in the merge.

ADD POINT CLOUDS TO MERGE
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5.6.2.2 Step 2: Choose an Alignment Base for Preview

For all merge types (Non-georeferenced scans, RTK, RTK + Non-RTK):

¢ Inthe Alignment Preview File column, select any scan to use as the alignment base.

e This file is used for preview purposes only and does not affect the final output. If available, Aura will
default to a subsampled version.

ADD POINT CLOUDS TO MERGE
Please add the point clouds you would like to merge. Please ensure all point clouds have been pre-processed in Aura.

Add dataset folder

Scan Folder Alignment Preview File Details Action Reference

Main Jetty_subsampled_lazl_4.laz

utput - (Proc sed Scan)

Main Jetty A Point cloud successfully staged for merge D

M Main Jetty_lazl_4.laz
Main Jetty 2 ] Output - (Proc ca N Point cloud successfully staged for merge D

Main Jetty_subsampled_lazl_4.laz
Output - (Processed Scan)
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5.6.2.3 Step 3: Configure Apply Overrides (Optional)

For all merge types (Non-georeferenced scans, RTK, RTK + Non-RTK):

e Configure scan-specific settings, such as defining exclusion zones or trim data.

For RTK Merges and RTK + Non-RTK Merges:

1. Verify that RTK scans have their georeferencing method and GNSS receiver type correctly
assigned. Aura will apply these automatically.

DATASET SETTINGS

BREGKHOLOVLO

@ Enabling a section in this settings modal will override the settings provided by the currently selected profile.

Apply settings from an existing SLAM processing profile (7]

Standard

. Exclusion zones
. Trim data

Georeferencing

@ If yourequire a custom projection, please select this projection in the merge profile settings.

Georeferencing mode BackpackRTK Vv

GNSS receiver type ISP N

Advanced
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5.6.2.4 Step 4: Select a Reference Scan (Optional)

For Non-georeferenced scans (Non-RTK) Merges:

¢ You can choose one scan to act as the reference scan. This scan will be locked in place, and all
other scans will align to it.

If a reference scan is not selected, Aura will perform pairwise alignment between
all point clouds. This increases computational complexity and may extend
processing time.

For RTK Merges and RTK + Non-RTK Merges:

e Reference scans are supported for merges involving RTK scans. Proceed to Step 5.
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5.6.2.5 Step 5: Configure Processing Settings

For all merge types (Non-georeferenced scans, RTK, RTK + Non-RTK):

1. Define the location and name for the merged output.

1. Adjust any desired settings using the general merge or output options, as outlined in the Aura User
Manual, Section 3.3 - Process Tab.

CONFIGURE NEW SCAN JO8

For RTK Merges and RTK + Non-RTK Merges:

1. Set processing settings:

a. Set the Base Coordinate Reference System to match the original horizontal CRS used during
scan acquisition (e.g. EPSG:4326 — WGS 84).

b. To manually enter a full PROJ string, enable Custom base CRS.

c. Enable Reprojection (optional) if you want to transform the output into a different coordinate
system. Define the Target Coordinate Reference System by selecting the desired horizontal
and vertical CRS values.
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Base coordinate reference system (2]

Horizontal EPSG:4326 - WGS 84

. Custom base coordinate reference system

Reprojection

Target coordinate reference system @

Horizontal EPSG:4326 - WGS 84

Vertical EPSG:5193 - KVD1964 height

. Custom target coordinate reference system (2]

Release date: 03 Dec 2025 133
Revision: 3.5



Emesent Aura User Manual

5.6.2.6 Step 6: Proceed to Alignment

For Non-georeferenced scans (Non-RTK) Merges:

e Proceed to Step 7: Review and Manually Align.

For RTK Merges and RTK + Non-RTK Merges:

e Proceed to Step 7: Review and Manually Align.

For RTK Merges

e |If setup is correct, Aura will notify you that no manual alignment is necessary and you can skip
manual alignment and start processing.

Alignment can be skipped and is optional as all point clouds are georeferenced, or load point clouds to align manually.

Manual alignment preview loads non-georeferenced clouds and then georeferences them during processing.
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5.6.2.7 Step 7. Review and Manually Align (If Required)

Aura’s SLAM algorithm relies on overlapping features between scans to perform a merge. When
georeferencing is unavailable or inconsistent across datasets, manual alignment is required to provide an
initial position estimate. This reduces drift and improves the overall quality of the merged point cloud.

0 Manual alignment is required in the following scenarios:

e Merging scans without georeferencing (e.g. Non-RTK)

e Merging georeferenced and non-georeferenced scans together (e.g. RTK +
Non-RTK)

Aura will attempt to merge scans even if they are misaligned, either horizontally or
vertically. This can result in a skewed or inaccurate final output. Always verify
alignment before continuing.

1. Click Load Scans to load all selected point clouds into the viewer.
o Each scan is automatically assigned a unique color to assist with differentiation and alignment.

o To add or remove datasets from the current merge job you can click Edit Point Clouds
Selected.

CONFIGURE NEW SCAN J08

@ 7o continu with nwrge, pheass fead and (aughly align the staged scans

2. Align scans manually using the Translate and Rotate tools. Start with Top View to position and
rotate scans horizontally, then switch to Front View to adjust them vertically.

mf ] O DO .

Focus Right Left Back Bottom
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Figure 4 Align horizontally using the Translate and Rotate tools.
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Figure 5 Align Vertically using Translate

0 Click Reload Scans in the Configure New Scan Job panel to reset a scan’s position.
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You are now ready to begin processing.

1. Click Start to begin the merge.

CONFIGURE NEW SCAN JOB

align if required

Start button not visible
If the Start button is hidden, click the Configure New Scan Job panel at the bottom
of the window to reopen the Processing Scan panel and access the Start button.
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5.6.2.8 Step 9. View and Combine Your Datasets

Once processing is complete, Aura outputs a . laz file for each scan. These files are stored in the
directory specified in Step 1. They are aligned using the SLAM algorithm and georeferenced, if applicable.

You can now combine these individual .laz files within Aura to produce a unified point cloud. The

outputs are grouped and displayed in the Merge Complete panel.

1. Click View under the Merge Complete panel to inspect each output dataset individually.

Output 00— ——— 00:39:06

Flle path location: C:/My Scans/Bridge.merge/Vehicle_ RTK_01/Output

g .06 |

Flles

Backpack_RTK.01

Backpack RTK_O1laz1 4 laz

Backpack RTK_0l_subsampled_lazl_ 4 laz
Backpack RTK._Ol traj_projectad.xyz
Backpack RTK_OL traj xyz

Backpack _RTEK_OL ML metrics cov
Handheld_01

Handheld 01_laz1_4 laz
Handheld_01_subsampled_lazl_4 laz
Handheld_01_traj_projected.xyz
Handheld..01_traj.xyz

Vehicle_RTK_O1

laz1_4 \az
KOl subsampled._lazl 4 laz
_RTK_01_traj_projected.xyz
Vehicle_RTK_O1_traj xyz
merge_global_georeferenced_Handheld_01_fit_metrics csv

Vehicle_RTK_O1_fit_metrics.csv

2. Minimise the Merge Complete panel to access the Visualize tab.

Release date: 03 Dec 2025 139
Revision: 3.5



Emesent Aura User Manual

3. (Optional) Adjust the color of each point cloud in the Visualize tab to compare and validate the
alignment and quality of the merged scans.

4. Select multiple datasets by holding Shift and clicking on each desired dataset.

Point clouds

% Backpack_RTK_Ol_traj_pr...
% Handheld_0Ol_traj_project...
% Vehicle_RTK_01_traj_proj... &
& Vehicle_RTK_01_laz1_4.laz

@& Backpack_RTK_01_lazl_4....

@ Handheld_%lazl_l«.laz

5. Open the Project menu and select Save As to save the combined dataset as a single point cloud.
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s B
Open

Open project

Save

S%e as

Save project

Export reprojection

& Vehicle_RTK_01_lazl_4.laz
@& Backpack_RTK_0l_lazl_4....

& Handheld_01_laz1_4.laz

To combine datasets at a later time:

1. Navigate to the Visualize tab.

2. Click Add to load previously processed .laz files.

Point clouds

Meshes

Images

3. Repeat steps 3-5 above to compare, validate, and save the combined dataset.
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5.6.2.9 (RTK Only) View the Combined Accuracy Report

After processing an RTK merge, each scan generatesa .csv accuracy report. These reports are stored
in the output folder of each individual scan. To load multiple reports into Aura and generate a combined
accuracy report, follow the steps below.

1.  Open the Merge Complete menu in Aura.

o This appears automatically after processing, or can be accessed by clicking the Merge
Complete bar.

2. Click View on the right-hand side of any metrics.csv accuracy report to open it.
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Output s 00:39:06

File path location: C:/My Scans

Files

Backpack _RTK.01
Bachpack RTK_D1_lazl_4 lax
Backpack RTK_0L subsampled_lazl 4 laz
Backpack RTK_O\ tral project
Backpack _RTK_ Ol tra) xyz
Backpack_RTK_D1_fit_metrics.cov
Handheld_01

Handheld. 01 laz1.4 laz

Handheld._ 01 sampled_lazl 4 lax
id_01_trajprojected.xyz

Handheld_0l_traj.xyz

Vehicle RTK_01

Vehicle RTK_O1laz1.4 laz
Vehicle_RTK_0lsubsampled_tazl_4 laz
Vehicle_RTK_O1.traj.projected xyz

Vehicle RTK_O1.traj xyz

merge_global_gi sfel d_Handheld_01_fit_metrics csv

Vehicle_RTK_OLfit_metrics cov

3. Click + CSV in the report window to open Windows Explorer, then navigate to and select any

additional .csv accuracy reports to include.
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4. Select the Combined Report tab to view the merged accuracy data.
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RTKACCURACY REPORT

VEHICLE_RTK_D01 X BACKPACK_RTK_01 X
|

GPSdata @

No GPS RTK float RTK fix

0% % 9.52% 90.48%

RTK quality @

Horizontal (m) Vertical (m)

0.02212 0.02699
50% 0.01414 0.01600
90% 0.02062 0.02900

99% 0.08853 0.11000

RTK — SLAM distance @
Horizontal (m) Vertical(m)
0.06270 0.03660
0.01794 0.01406
0.04685 0.04447

0.33724 0.15583
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5.6.2.10 Colorize and/or Extract 360 images (Optional)

After merging, you can colorize your point clouds using camera imagery by following the instructions in
the Aura User Manual - Colorization Workflow.

Merge Compatibility Summary

Scan Type Merge Supported Georeferencing Retained After
Merge

Vehicle and Backpack RTK

Drone RTK

GCP

Troubleshooting

Issue Cause Solution
Merged RTK scans Apply Overrides wasn't used Select a georeferencing mode using Apply
aren't georeferenced Overrides before merging scans.

RTK scans still require | Georeferenced scan not set as the | Select the RTK scan as the Alignment
manual alignment preview file Preview File (satellite icon).

Aura isn't detecting Wrong folder selected or scans not | Select the offload folder with .bag files,

my scan files processed not the Output folder

5.7 Colorization Workflow

Emesent’s colorization feature adds true color to your point clouds by combining Emesent LiDAR data
with video captured from a supported camera. This provides clearer visual context and makes it easier to
understand and interpret your scans.
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5.7.1 Before Starting

Ensure your scan was captured with camera footage recorded during the mission using a supported,

calibrated and correctly configured camera. The video files associated with the scan should be stored in

the corresponding scan folder to keep the data correctly paired.

Colorization in Aura is applied to the LAZ file produced by supported processing workflows. It cannot run

on raw scan data. Before proceeding, ensure the raw scan has been processed using the appropriate
workflow such as SLAM, RTK or GCP. If your project involves merged scans, note that these require a
slightly different processing workflow.

Please review the resources below and ensure all items are complete before starting the colorization
workflow in Aura.

e Camera and Hovermap were set up correctly following the Colorization guidelines.
e The scan has been pre processed successfully using the appropriate processing workflow.
o Process Workflow

o  GCP Workflow
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5.7.2 How do | colorize a Point Cloud?

5.7.2.1 Step 1. Add scan data & Video

1.  Open Emesent Aura. Ensuring you have an active Colorization license.
In the Process tab, click Process Scan+.

In the Configure New Scan Job panel, select the Colorize workflow.

Cal S

Select Add Dataset.

CONFIGURE NEW SCAN JOB

SLAM / RTK

Colorize ADD D it No dataset selectad Profile  [Built-in] Standard

) Extract 360 images

() Convergence monitoring

In the dialog box that displays, browse for the folder that contains the point cloud to be colorized. Ensure
the scan has been processed and the .mp4 file or .360 file is in the same directory. If the video file is
detected, it will appear in the Video file(s) column (multiple video files will appear if detected depending
on the scan duration).

SELECT POINT CLOUD TO COLORIZE
2 select Lhe raw scan lolder you would like Lo colorize. Ensul can has been processed in Aura and Lhe .mp4 or 380 filg{s) are pr Lin the same loldet

Add scan folder

GHOI0081MP4 (¢4 Point eloud sucessatully added far colorizstion

& Point cioud successtully sdded tor colorization
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5. If there are multiple output folders in the selected scan folder, click the arrow beside the output

folder then select from the list.

SELECT POINT CLOUD TO COLORIZE

Please select the raw scan folder you would like to colorize. Please ensure the scan has been processed in Aura and the .mpé4 file

is present in the same directory.

Add scan folder

Scan Folder Scan File Video Filels) Details

Output{z) - Cuteutl2llezlblaz | Gupoommes) @ Paint cloud successfully added for colorization )

Output{2)
Output{3)
Output{5)
Output{6)

In addition, in the Scan File column, the non-georeferenced output is selected by default. If you want
to colorize a georeferenced point cloud, click the arrow beside the scan file then select the file

labelled Scan Processed with Landmarks.

SELECT POINT CLOUD TO COLORIZE

Please select the raw scan folder you would like to colorize. Please ensure the scan has been processed in Aura and the .mp#4 file

is present in the same directory.

Add scan folder

Scan Folder Scan File Video Filels) Details

output{s) - | CutputiSMlazlhlez | oanwes) @ Point cloud successfully added for colorization (e}

Output{5)_subsampled_laz]_4.laz
P n

Output{5)_laz]_4.laz

Output-{5)_subsampled_lazl_4.laz
: Landmarks

6. Once you have selected the point cloud to colorize. click Save.
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5.7.2.2 Step 2: Configure Colorization scan job

1. In the Location field, enter the preferred name for the output folder. Emesent Aura will create this
folder, which stores all the processed results and data, as a child directory within the raw point
cloud folder.

CONFIOURE NEW SCAN JOB

2. Select the processing profile to use. Refer to the Processing Profiles section for more information
about which profiles to use and how to create a custom profile.

CONFISURE NEW SCAN J08

3. Define colorization settings - refer to the Creating a Custom Mask section for instructions on
creating your own image mask.
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5.7.2.3 Step 3: Start processing

1. Click Start to begin processing. The panel will show a progress bar showing how far along you are
in your processing job. In addition to the progress bar, the elapsed time of the processing job is
shown to the right.

PROCESSING SCAN

File path locatlon: C-/Sow

2.  When prompted, click Review Frames.

3. Inthe file explorer window, manually delete any unwanted frames from your video.

4. Once the unwanted frames are removed, return to Emesent Aura and click Resume.

o If a failure occurs during processing, the Retry buttons becomes available. Click this
button to attempt to process the current job from the last successful stage.
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5.7.2.4 Step 4: View your final output

1

Once processing has been completed, click Open folder to view the output folder or View to

display your colorized point cloud in the Viewport.

Click Close to remove the scan information from the processing space.

The image frames used during colorization can be exported with the colorized point cloud. You can
find them in the Intermediate files > frame_extraction > frames folder. This folder also contains 3

CSV files with pose information in formats compatible with export to Pointerra, Cintoo, Bentley,
and Prevu3D.

masks
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5.7.3 How do |l colorize a Merged Point Cloud?

Colorizing a Merged dataset involves Merging the datasets first, then colorizing each individual scan as a
separate Colorization processing job as illustrated in the diagram below.

Colorize or

Process raw Merge processed Sel;rlc,?.h';;n o Select merged.laz Do NOT change Extract 360 Images
Scan Folder A AB point cloud into e Vain file from o <
point cloud (laz) e or A Images Warkflow Scan Folder A video folder Into
Scan Folder A (Pick Folder A) Scan Folder Scan Folder A
o ’ Selecy merged.laz Change video
Scan Folder B 'r:w:r o m;w , file from folder to
point cloud (.1az) Scan Folder B Scan Folder B

Below are the steps to colorize a Merged dataset:

1. Merge the dataset by following the Merge Workflow before starting colorization.
2. Select the Colorize workflow in the Processing Tray.

3. Add the scan folder that contains the merged dataset output.

4. Setthe merge output folder as your scan folder.

COLORIZE

Please select the raw scan folder you would like to colorize. Ens e soan has been processed in Aura and the .mp4 or .380 filels) are present in the same folder

Add scan folder

Ol_subsampled_ z | 62
- 3 o

Foint eloud succeantully added for colorization

OutputMergaTIDRC

Output

OutputMergel IORC2ANRTK

5. Select the first scan file to colorize.
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COLORIZE

elect the raw scan folder you would like to colorize. Ensure the scan has been processed in Aura and the .mp4 or .380 file(s) are present in the same folder.

Add scan folder

'oolen]_0l_subsampled_lazl_4.laz
Folnt cloud & y added for co

GregKholoWoolen_01_subsampled a2l 4 laz
OutputMerge

GregKholoWoolenl 01 lazl_4 laz
DUTPUtMErgaTIIRCZAIRT K

GregKholov' ssmpled_lazl_4.laz

6. Select the video files that correspond to the selected scan file.

COLORIZE
Please select the raw scan folder you would like to colorize. Ensure the scan has been processed in Aura and the .mp4 or .380 filels) are present in the same folder.
Add scan folder
W file

GregKhaloW

OutputMergaTIORC K W~ v = 3 Point eloud succeastilly added tor colorization i ]

7. Save the configuration.
8. Adjust processing settings as required by following the Colorization Workflow Guide.
9. Start processing.

10. Repeat steps 5-9 for each additional scan file, selecting the appropriate scan and video files for
each.

5.8 Extract 360 Images Workflow

The plug-and-play 360-degree camera accessory for Hovermap, combined with seamless processing in
Aura, enables the easy capture, registration, and export of 360 panoramic images.

Please refer to the Knowledge Base asset: 360 Panoramic Image Guide (includes video) for instructions.
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5.9

Moving Object Filtering

Identifying moving objects within a point cloud is done by estimating statistical scores for points based on
their temporal and spatial relationship to their neighborhood. These scores provide a quantitative
measure of the likelihood that a point belongs to a moving object, enabling the Moving Object filter to
differentiate between dynamic and static elements in the point cloud.

This feature can be applied to your point cloud as a cleaning filter or from the Processing Settings as part
of Emesent Aura’s processing workflow.

5.9.1 Using the Moving Object Filter

1.

Load your point cloud using any of the following options:

In the top-left menu, click the Project Menu icon then select Open from the popup menu.
Drag and drop your file directly into the Viewport.

Go to the Visualize tab then click Add next to the Point Clouds section.

2. From the Main Toolbar, click the Cleaning Filters icon then select Moving object filter.
3. Inthe Moving Object Filter dialog box, configure the following parameters as required.
¢ Motion level: Detects movement over 5 second intervals. The higher the value, the lesser moving
points are selected.
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¢ Distance: The maximum distance for recovering fixed points. The higher the value, the more points
are retained. A value of 1to 2 cm is recommended for most scans.

4. Under Point outlying, choose whether the outlying points will be deleted or just selected. If you
choose Select, the selected points will show in sepia/gray color.

0 Once the points are selected, running the filter again will require the points to be
cleared by pressing the ESC key. The algorithm only takes into account the whole
cloud if no points are selected.
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5. Once satisfied with the selection, press the DELETE key on your keyboard to remove the points.

5.9.2 Applying Motion Filtering from Processing Settings

The filter can also be accessed by enabling Motion filtering from the General tab in Processing Settings.
The filter will default to settings based on the profile and detected hardware in the raw scan directory.

Motion filtering @

Motion level @

Distance (cm) 0

e The filter is disabled by default to avoid accidentally removing some
important features with default thresholds including GCP disks if they are not
scanned well.

e An aggressive setting may lead to ‘holes’ on object surfaces in the resulting
point cloud.
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5.10 Surface Noise Reduction

5.10.1 What is Surface Noise Reduction?

Surface Noise Reduction is a cleaning filter in Aura that smooths point cloud surfaces by reducing random
noise. It can be applied during processing or after the point cloud has been generated in the Visualisation
view.

The filter works by analysing small groups of nearby points and fitting a smooth surface through them.
This removes roughness and irregular noise while preserving important geometric detail. An optional
setting is available to limit corner rounding when sharp corners need to be maintained.

The image below shows the effect of Surface Noise Reduction. White points represent the original data
with the filter disabled, and red points show the result with the filter enabled. This highlights how the filter
removes small irregularities and produces a smoother, cleaner output while preserving the underlying

structure.

Without Surface Noise Reduction With Surface Noise Reduction
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Using Surface Noise Reduction produces cleaner and easier to interpret point clouds. It reduces manual
cleanup, supports more accurate measurements and CAD linework, and can improve colorization results

when used before the colorization step.

Colorized - Without Surface Noise Reduction

Colorized - With Surface Noise Reduction

Performance depends on point density. Dense indoor scans usually work best with the Low setting, while
outdoor or lower density scans may benefit from Medium or High. The filter does not affect accuracy
except at very sharp corners, which can be protected with the corner rounding option.

When merging datasets, it is best to apply Surface Noise Reduction after the merge as filtering applied to
individual scans pre-merge is not carried through to the post-merge output. In GCP workflows, it is

applied both before and after GCP correction.
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5.10.2 How to apply Surface Noise Reduction

Surface Noise Reduction can be applied either during processing or after the point cloud has been
generated. Applying it during processing saves time by producing a smoother result straight away, while
applying it after processing gives you more control and lets you preview the effect before committing to
changes. The steps below outline both methods so you can choose the approach that best suits your
workflow.

5.10.2.1 Option 1: Apply during processing

Surface Noise Reduction is enabled by default for non-mining scan environments, with Low set as the
default level. You can adjust this in the processing settings before running your scan.

1. Load your scan using the standard processing workflow

2. Open Processing Settings

ol

Scroll to the Surface Noise Reduction section

Surface noise reduction @

@

[] Limit corner rounding @

4. Choose the level of smoothing you want to apply

o (seethe Processing Settings for guidance on Low, Medium and High options)

5. (optional) Use Limit corner rounding to keep corners sharp. This can add more noise at corners.
6. Complete standard processing workflow and review results.
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5.10.2.2 Option 2: Apply after processing

1. Load a processed point cloud in the Visualisation view
2. Open the Filtering tools

3. Select Surface Noise Reduction

&v

I~ »r

DBD Moving object Surface noise
filter filter reduction “

4. Choose the smoothing level you want to apply

o (see the Processing Settings for guidance on Low, Medium and High options)

SURFACE NOISE REDUCTION
Applies a smoothing filter to the point cloud, reducing

noise and increasing point cloud precision. Processing
time will vary per selected level.

[C] Limit corner rounding @

5. Wait for filtering to complete and review the results

Surface noise reduction in progress
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5.11 Creating a Custom Mask

When processing a dataset with 360 video for image extraction or colorization, one of the essential steps
is applying a mask to the extracted frames. This is because there may be areas in the frame that you do
not want to show. Emesent Aura comes with several pre-defined masks that you can use for this purpose
but you can also create your custom mask in case none are suitable for your dataset.

To create a custom mask

The following process is demonstrated using GIMP (a freely downloadable editing software). However, you
can utilize any third-party image editing software, as the techniques discussed here are applicable across
various platforms.

1. Run an Extract 360 images workflow with Image masking turned off.

PROCESSING SETTINGS

Video time range (seconds) @

Video time start

Video time end

Frame extract interval @

. Time (seconds) @

Distance (m) @

Angle (degrees) @

Camera orientation override (degrees) @

Roll @
Pitch @
Yaw @

Image masking @

0 If you have a large video, running image extraction once on a small subset of data is
recommended. You can achieve this by setting a high Frame Extract Interval (e.g.
Distance: 20 and Angle: 90) or specifying a low Video time end setting (e.g. 10
seconds). For Aura 1.5 and earlier versions, you can also use a Frame Interval of
250.
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2. Navigate to the extracted frames folder once the frame extraction process is completed.

3. Select a frame you want to create a mask for and open it in GIMP.

frame_0000C
g

I: .’§1

frame_0025C

9

a

frames_bent|

sv

Open
Edit with Paint 3D

Set as desktop background

rame_000750.jp frame_001000.jp frame_
9 9

Edit
Print
Share with Skype .
Rotate right m
Rotate left
rame_003250.jp frame_003500.jp frame_

Cast to Device > g g
Move to OneDrive
Scan with Microsoft Defender...
Open with > |« Givp

Store previous versions < Paint
Send to > B paint 30

% paint.net

cut Photos
Copy

n Snip & Sketch

Create shortcut
Delete

Rename

Properties

B Search the Microsoft Store

Choose another app

4. Adjust the display to ensure the image fits your screen properly.

File Edit Select View Image Layer Colors Tools Filters Windows Help

New View

Show All

Flip & Rotate (0°)

“+ Center Image in Window

Shrink Wrap

Collecroon
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Zoom to Selection Press F1 for more help
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5. Start with an existing mask instead of creating one from scratch. Open the folder containing the
predefined masks by navigating to Program Files > Aura > Aura> Plugins > EmtProcessWorkflows
> Content > ProcessWorkflows > ImageMasks.

6. Select a suitable mask from either the colourise or FrameExtract folder then drag this mask onto
your current image in GIMP. It will appear as a new layer.

File Edit Select View Image Layer Colors Tools
—_——

[

| M = Manage FrameExtract - [m] X
Home Share View Picture Tools
S « ImageMasks » FrameExtract v O Search FrameExtract ye
~
& b
|
|

hitdossh 4A . A

GoProMax-back  GoProMax-car-  GoProMax-exten GoProMax-exten GoProMax-exten
8 pack-STX.png mount-only-no-  ded-center.png ded-left.png Azdi
RTK-STX.png

had

e GoProMax-gener
‘, ic-vehicle-RTK.pn
Ik g

e Vv

Gitems 1 item selected 96.0KB
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7. Use the Fuzzy Select Tool (aka Magic Wand) and click on the black area of the mask layer to select
it.

File Edit Select View Image Layer Colors Tools Filters Windows Help

*\, Fuzzy Select Tool

Select a contiguous region on the bass of colot

Shift+0

Fuzzy Select

Mode .

£

8. Inthe Layer panel on the right, every layer in the image appears as a thumbnail. The upper layer in
the list is the first one visible. Click the Eye icon before the mask layer to hide the mask.

"y
_lllg(;nl’l()de backpack-STX.png
| ——

frame 001892.1p9

| =
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Notice that the selected mask area is visible on top of the image.

9. Use the Free Select Tool to add or refine areas to the mask as needed. Press the Enter key to add
the area to the current selection.

ile Edit Select View Image Layer Colors Tools Filters Windows

P—

0 Make sure the Mode is set to Add to the current selection. You can do this by
clicking on the second mode icon or pressing the Shift key while selecting.

10. Keep the frames folder handy and add more frames if necessary. Review each added frame,
adjusting the mask to ensure proper coverage, especially around challenging areas like hands or
cables.
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Ensure that the active background color is set to black.

1.
File Edit Select View Image Layer Colors Tools Filters Windows Help
D
.\ 8
|
\ W
a
-
-
0 - The active ba karound color
Fuzzy Silect Click to open the color selection dialog
12. Once satisfied with the mask, go to the Layer panel and select the base layer containing the

extracted image.

) 1 B N s

Dh.unv 001892.jpg
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13. Press Delete on your keyboard.
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14. Go to Select > Invert then press Delete again. The entire image is now black.

Select View Image Layer Colors Tools Filters Windows Help

Selection Editor

Feather..
Sharpen

3 Shrink.

7% Grow..
Border.
Remove Holes
Distort...

Rounded Rectangle..

Togale Quick Mask Shift+Q
¥ Save to Channel

~ To Path

15. Click the Bucket Fill Tool. Ensure the active foreground color is white.

File Edit Select View Image Layer Colors Tools Filters Windows Help

" % Bucket Fill Tool Shift+B
Fill selected area with a color or pattern

L Gradient
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16. Click the top area to fill it with the active foreground color (white).

17. Go to File > Export As. Save the mask in PNG format to avoid the lossy compression issues
associated with JPG files.

Name:

Save In folder

pe (By Extension)
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18. Click Export.

0 If using Emesent Aura version 1.5 or earlier, change the pixel format to 8bpc RGB.

19. Close GIMP and return to the Emesent Aura.

To add the custom mask in Aura

1. Run a Colorize or Extract 360 images workflow again.
2. Click Processing Settings.

3. Inthe Colorize or Extract 360 images tab, enable Image masking.

PROCESSING SETTINGS

L

Colorization Distance @ = 30

Image masking @

5376px by 2688px

Mask template:  [Built-in] GoProMax-extended-left v &

Frame Refinemant

Review frame images before colotization @
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4. In Mask template, click the +icon.

5. Enter a name for the custom mask, click Create then browse for the newly created mask.

CREATE NEW MASK TEMPLATE

© o mask must be s non-lossy compressed. non-Uransparent -pag e

Hecommanded size is 5576 x 2688 pixals for 360 videa, or match the image
dimansians from the camera used for regular videos. Other sized masks will
be scaled to match the recommended size.

Pixols which are black (rgb* 0.0.0) will be masked

Mash name

My Custom Ma‘;i\]

6. Click Save to finish adding the custom mask to Emesent Aura.

PROCESSING SETTINGS

vy voRETOITT e
Colorization Distance @

Image masking @

5376px by 2588px
Mask template My Custom Mask

Frame Refinement

¥ Review frame images before colorization o
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5.12 Reprojection

Reprojection in Emesent Aura is an automated workflow that allows for RTK scans to be processed with
the correct coordinates by simply selecting the target coordinate reference system (horizontal) and
converting from ellipsoidal height to orthometric height using a GEOID model (vertical). This can be done
via Processing Settings when processing raw data or Export reprojection from the Project menu if
exporting a georeferenced point cloud.

The following video shows how to use Emesent Aura to easily reproject your raw RTK scan during
processing and reproject your older scan during export.

5.12.1 Configure a scan for reprojection

Processing raw RTK scan data in Aura allows you to generate an accurately georeferenced point cloud
while applying the correct coordinate reference systems for your project. During setup, you can specify
the base CRS used during capture, apply reprojection to a new horizontal and vertical CRS, and
incorporate custom geoid models where required. The steps below guide you through configuring and
processing an RTK dataset from start to finish.

5.12.1.1 Step 1: Create a New Processing Job

—

Open Emesent Aura and go to the Process tab.

2. Select + Process Scan to create a new scan job.
3. Inthe Configure New Scan Job panel, select the Slam/RTK workflow.
4. Click Add Dataset, browse to the folder containing the scan data.
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CONFIGURE NEW SCAN JOB

SLAM / RTK Profile  Custom

) GeP

() Merge

) Colorize

() Extract 360 images

(O Convergence monitoring

5. When Aura detects RTK data in the dataset, toggle on Use RTK data.

Backpack RTK datected in datasets. Would you like to use the available Backpack RTK data for correction and georeferencing? Use RTK dat
¥ Use data

Review CRS and receiver type in processing settings if required

5.12.1.2 Step 2: Configure Output Location

1. Inthe Location field, enter a name for the output folder.

2. Aura creates a subfolder with this name, which stores all processed outputs.

Location Output

5.12.1.3 Step 3: Set Georeferencing Options

1. Click Processing Settings.

2. Under Georeferencing in the General tab, select the RTK device and GNSS receiver used during
data capture.

For optimal results, ensure that the Georeferencing mode and GNSS receiver type
match the hardware used during data collection. While the resulting point cloud
remains usable, the accuracy may be affected.
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Georeferencing

Automatically georeference and correct the point cloud.
@® If youintend to merge this data please note reprojected point clouds are not suitable for alignment in
merge. Consider reprojecting all point clouds as part of the merge workflow instead.

Georeferencing mode Backpack RTK' v/

GNSS receiver type Emlid RS2/2+/3 v/

Base coordinate reference system @

Horizontal EPSG:4326 - WGS 84

@ Custom base coordinate reference system

@ Reprojection

5.12.1.4 Step 4: Define the Base CRS

1. Under Base coordinate reference system, select the CRS in which the data was originally
collected.
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Base coordinate reference system @

Horizontal EPSG:4326 - WGS 84
Recently used
EPSG:4161 - Pampa del Castillo
EPSG:4179 - Pulkovo 1942(58)
EPSG:4674 - SIRGAS 2000
Predefined CRS
EPSG:3819 - HD1909
EPSG:3821 - TWD67

EPSG:3824 - TWD9S7

2. Alternatively, toggle on Custom base coordinate reference system to manually enter a PROJ string
describing the geodetic CRS.

“ Custom base coordinate reference system

Please use the entire proj string to set the base CRS

PROJCS["WGS 84 / UTM zone 56S",
GEOGCS["WGS 84",

DATUM["WGS_1984",
SPHEROID|["WGS 84",6378137,298.257223563,
AUTHORITY ["EPSG", "7030"]

1.
AUTHORITY ["EPSG", "6326"]

]I

5.12.1.5 Step 5: Enable and Configure Reprojection

1. Toggle on Reprojection to enable CRS transformation for the processed output.
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Reprojection

v

If you intend to merge this data please note reprojected point clouds are not suitable for alignment in

merge. Consider reprojecting all point clouds as part of the merge workflow instead.

2. From the Horizontal dropdown, select a predefined CRS for horizontal reprojection.

Reprojection

If you intend to merge this data please note reprojected point clouds are not suitable for alignment in

merge. Consider reprojecting all point clouds as part of the merge workflow instead.

Target coordinate reference system @

Horizontal EPSG:10601 - WGS 84 / GLANCE Oceania
Recently used

Vertical
EPSG:4161 - Pampa del Castillo

EPSG:4179 - Pulkovo 1942(58)

@ Custom gpsGa674 - SIRGAS 2000

EPSG:7856 - GDA2020 / MGA zone 56
EPSG:10601 - WGS 84 / GLANCE Oceania
Predefined CRS

EPSG:3819 - HD1909

3. Once a Horizontal CRS is selected, the Vertical dropdown becomes active. From the Vertical
dropdown, select a predefined vertical CRS, or click Import geoid file to upload a your own geoid
file (GTX or TIF).
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Vertical

(]

¥

EPSG:3855 - EGM2008 height

. Custom  Recently used

EPSG:3886 - Fao 1979 height
Predefined CRS
EPSG:3900 - N2000 height
EPSG:4440 - NZVD2009 height
Point filtering  £p55:4458 - Dunedin-Bluff 1960 height

ST-X noi EPSG:5193 - KVD1964 height

5. Alternatively, toggle on Custom target coordinate reference system to manually enter a PRO)J
string describing the target CRS.
Custom target coordinate reference system (7]

Please use the entire proj string to set the target CRS

PROJCS["WGS 84 / UTM zone 56S",
GEOGCS ["WGS 84",
DATUM["WGS_1984",

SPHEROID["WGS 84", 6378137,298.257223563,
AUTHORITY ["EPSG", "7030"]

1.
AUTHORITY ["EPSG", "6326"]

1,

5.12.1.6 Step 6: Finalise Settings and Start Processing

Click Save to apply all configuration settings and return to the Configure New Scan Job panel. Start
processing the scan, then review the output in the Visualize tab once complete.

5.12.2 Reprojecting a processed point cloud

Reprojecting an existing processed point cloud allows you to transform the dataset into a new horizontal
and vertical coordinate reference system (CRS) without reprocessing the raw scan data. This is useful for
correcting projection metadata, aligning data from multiple sources, or converting ellipsoidal heights to
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orthometric heights using standard or custom geoid models. Follow the steps below to reproject a
processed point cloud in Aura.

5.12.2.1 Step 1: Open Aura Export Reprojection

1.  Open Emesent Aura and go to the Visualize tab.

2. Load the processed point cloud or trajectory you want to reproject.

Oy & @

Process

Point clouds

& Example_Scan_lazl_4.laz

GCPs

Meshes

Images

3. Click the Project menu icon, then select Export reprojection.
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s O
Open

Open project
Save

Save as

Save project

Export reprojection

"

5.12.2.2 Step 2: Review or Edit the Source CRS

Aura automatically detects the CRS, but editing may be necessary if the CRS is incorrect or the dataset

includes multiple sources. To edit the source CRS.

1. In the Export Reprojection dialog box, click Edit Source CRS.
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EXPORT REPROJECTION

Reproject the data into the desired target coordinate reference system (CRS) for the final output.
Changing the source CRS is optional.

Source coordinate reference system (optional) @

¥

Target coordinate reference system @

Horizontal

. Custom target coordinate reference system

Trajectory projection does not match point cloud source projection, please reproject
trajectory separately.

[C] Replace loaded point clouds with exported reprojection

2. Refer to the Context Panel on the right to view the projection information of the current point
cloud.
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4. Alternatively, toggle on Custom target coordinate reference system to manually enter a PROJ
string describing the desired CRS.

Point cloud properties

Points: 18 695 443

Georeferenced properties

Projection Information

CRS:
Proj:
Ellipsoid:
Datum:

Units:

Coordinates
Latitude:

Longitude:

Transformations
Scaling:
False northing:

False easting:

Origin offset (m)

x: 0.000

Bounding box size (m)

x: 233.239

Release date: 03 Dec 2025
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GDA2020 / MGA zone 56
Transverse Mercator

GRS 1980

Geocentric Datum of Australia 2020

Meter

0.000000
153.000000

0.999600
10000000.000000
500000.000000

z: 65.672
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EXPORT REPROJECTION

Select the source projection used when capturing the dataset.

Source coordinate reference system @

Custom source coordinate reference system

Please use the entire proj string to reproject your data.
EPSG code detected.

COMPD_CS["GDA2020 / MGA zone 56 + AHD height”,
PROJCS["GDA2020 / MGA zone 56",
GEOGCS ["GDA2020",
DATUM["Geocentric Datum of Australia 2020",
SPHEROID["GRS 1980",6378137,298.257222101,
AUTHORITY ["EPSG","7019"]11,
AUTHORITY ["EPSG","1168"]11,
PRIMEM|[ "Greenwich", 0,

5.12.2.3 Step 3: Select the Target CRS

1. From the Horizontal dropdown, select a predefined coordinate reference system (CRS) from the

list.

2. Once the Horizontal CRS is selected, the Vertical CRS dropdown becomes active.

3. From the Vertical dropdown, select a predefined vertical CRS, or click Import geoid file to upload

a custom geoid (GTX or TIF).
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EXPORT REPROJECTION

Reproject the data into the desired target coordinate reference system (CRS) for the final output.

Changing the source CRS is optional.

Source coordinate reference system (optional) @

Target coordinate reference system @

Horizontal EPSG:4179 - Pulkovo 1942(58)

Vertical EPSG:3855 - EGM2008 height

(2]

. Custom t: Recently used

EPSG:3855 - EGM2008 height

EPSG:3886 - Fao 1979 height
[C] Replace loac Predefined CRS

EPSG:3900 - N200O0 height

EPSG:4440 - NZVD2009 height

EPSG:4458 - Dunedin-Bluff 1960 height

EPSG:5193 - KVD1964 height

4. Alternatively, toggle on Custom target coordinate reference system to manually enter a PROJ

string describing the target CRS.
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EXPORT REPROJECTION

Reproject the data into the desired target coordinate reference system (CRS) for the final output.

Changing the source CRS is optional.

Source coordinate reference system (optional)

Target coordinate reference system @

Custom target coordinate reference system

Please use the entire proj string to reproject your data.

[C] Reproject trajectory

[C] Replace loaded point clouds with exported reprojection

5.12.2.4 Step 4: Apply Optional Reprojection Settings

1. Enable Reproject trajectory to apply reprojection to the associated trajectory data.

2. Enable Replace loaded point cloud with exported reprojection to automatically load the newly

reprojected point cloud into the Visualize tab.
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EXPORT REPROJECTION

Reproject the data into the desired target coordinate reference system (CRS) for the final output.
Changing the source CRS is optional.

Source coordinate reference system (optional) @

Target coordinate reference system @

Horizontal EPSG:4179 - Pulkovo 1942(58)

Vertical EPSG:3855 - EGM2008 height

. Custom target coordinate reference system

[C] Reproject trajectory

[C] Replace loaded point clouds with exported reprojection

5.12.2.5 Step 5: Export the Reprojected Point Cloud

1. Click Save to export the reprojected point cloud.

2. Theresults are good saved in the same output folder as the original point cloud.

513 Measure Tools

The Measure Tools in Aura enable you to interact directly with the point cloud to obtain accurate spatial
information. They are valuable for inspections, validation, and for communicating key dimensions directly
within the 3D environment.

Aura includes three measurement tools

e Measure Point to record the coordinates of a single point.
e Measure Line to calculate the distance between two points.

e Measure Angle to determine the angle formed by three points.
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The Measure Tools are accessed from the Main Toolbar, located at the top of the Aura interface.

o
y h
.

Measure Measure Measure
point line angle

When a measurement tool is active, Aura displays the full resolution of points around the cursor,
enabling accurate point selection. To maintain a performant user experience, points further from the
cursor are not displayed. The size of the loaded area adjusts automatically based on the camera position
and the current point budget setting.

513.1 Measurement Tools

Measure Point
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The Measure Point function records the location of a single point in the point cloud. When selected, Aura
displays an information label showing the point name and its X, Y, and Z coordinates in the project’s
coordinate reference system.

=aini 0
%:1993.067
Y. 5448.€32
2:23.190

Measure Line

The Measure Line function calculates the distance between two points.

e Select a starting point (A) and then an ending point (B).

e Aura displays labelled markers at each point and generates an information label showing the
measured distance and the assigned measurement name.
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Measure Angle

The Measure Angle function determines the angle formed by three points.

e Select the first point to define the start of the first line segment.
¢ Select a second point to define the vertex (the central point of the angle).
e Select a third point to define the end of the second line segment.

e Aura displays labelled markers for each point and generates an information label showing the
calculated angle at the vertex and the assigned measurement name.
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5.13.2 Managing Measurements

All measurements appear in the Visualize tab and are grouped by type: Point, Line, or Angle. They are
named sequentially within each type based on the order of creation.

o Deleting a measurement does not reset the sequence. For example, if Point 2 is
deleted, the next point created will still be named Point 3.

From the Visualize tab, you can also control measurement visibility. Use the[O]view icon to hide a
measurement, or the P4 remove icon to delete it permanently.
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Process

Point clouds

GCPs

Meshes

Images

Point measurements
= Point1
= Point 2

Line measurements

7 LineO
Z Linel

/7 Line 2

Angle measurements

& Angle O

5.13.3 Measurement Details

The Measurement Details panel provides additional information about a selected measurement. It
displays the point’s X, Y, and Z coordinates along with contextual values, depending on the type of
measurement:
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Point
e X, Y, Zcoordinates - the location of the selected point.
Line
¢ Line length - the true 3D distance between two measured points.
e Horizontal - the distance between the points in the horizontal plane (X-Y), ignoring elevation.

e Vertical - the difference in elevation (Z) between the points, ignhoring horizontal distance.

e Coordinates - the X, Y, and Z values of both endpoints.

Angle

¢ Magnitude - the measured angle between three selected points.

e Coordinates - the X, Y, and Z values of all three points.

The Measurement Details panel can be viewed by selecting a measurement in the Visualize tab. The
details then appear in the Properties panel on the right-hand side.

Process

Point clouds

GCPs

Meshes

Images

Point measurements

& Point 1

Y
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Point Line Angle

Measurement detail . Measurement detail Measurement detail

Location Length: 290 Magnitude: 6138

Horizontal: 290 Vertical: 010

-4.39 Coordinates

Coordinates
1 -4164 -2.602 -0.048

1 -4.366 -0.425 0.124
-3.076 -0.861 -0017
-1.467 -0.347 0.226
-2146 -2.514 -0.056

5.13.4 Renaming Measurements
Measurements can be renamed for easier organisation. Select a measurement in the Visualize tab and
edit its name in the Properties panel on the right-hand side. Renamed Point measurements will use this
updated name in the CSV export.

Measurement detail

Annotation

Renamed Measurel

Location

-2.81 -51.93

5.13.5 Export Points

Points can be exported as a CSV file containing ID, X (Easting), Y (Northing), and Z (Elevation in metres).
This option is available from the File menu in Aura.

Only georeferenced scans can export point data. If the scan is not georeferenced, Aura will generate an
empty CSV file.
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Oy ¢ @
BB Open

Open project

B3 Save project

-3] Export points @

5.14 Aura scan environments

Aura Scan Environments determine the default processing settings applied during processing, such as
Surface Noise Reduction and SLAM time window values. Select the environment that most closely aligns

with your scan for optimized processing settings and output results.

Aura prompts you to choose a Scan Environment when you add a dataset for processing. Once selected,
the environment is saved in the scan folder and will be automatically used the next time you process that
scan. You can change the environment at any time through the Processing Options.
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SCAN ENVIRONMENT

Select the environment that most closely aligns with your scan for
optimized processing settings and output results:

Building and infrastructure
(O Building interior
(O Building exterior
(O Bridge
O Road

(O Tunnel / Sewer / Culvert

O Facility

(O Forestry / Vegetation

(O Greenfield

Mining
(O surface mining
(O Access & transport drives
(O Production voids

(O Vertical infrastructure

(O Waterway / Coastline

5.14.1 How Aura uses Scan Environments

Each Scan Environment applies a predefined set of default processing parameters. These defaults ensure
that Surface Noise Reduction and SLAM time window settings are appropriate for the environment
captured.
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5.14.2 Default Processing Behaviour by Environment

Scan Environment Surface Noise SLAM Time SLAM Window
Reduction Window Shift
Building and Infrastructure
Building interior ON 10 0.5
Building exterior ON 10 0.5
Bridge ON 10 0.5
Road ON 10 0.5
Tunnel / Sewer / Culvert ON 10 0.5
Mining
Surface mining OFF 5 1
Access & transport drives OFF 5 1
Production voids OFF 5 1
Vertical infrastructure OFF 10 0.5
Other
Facility ON 10 0.5
Forestry / Vegetation ON 10 0.5
Waterway / Coastline ON 10 0.5
Greenfield ON 10 0.5
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6. Glossary

6.1 General Terms

Term Definition

Constellation A collection of targets and landmarks, and the way that they sit in relation to each
other. A constellation is associated with the point cloud, but is separate from it.

EDL Eye dome lighting. Improves depth perception by shading the outline of points,
accentuating the shape of each object.

File formats e LAS: Contains the point cloud. Industry-standard file format for LIDAR data.
supported

e LAZ: A compressed LAS file.
e E57: A compact file format used for point cloud storage. Only E57 files
generated by Emesent Aura are supported.

e SLAZ: A Streaming LAZ file. Instead of loading the entire point cloud, Emesent
Aura only streams images of the portion of the point cloud that you are
looking at, “discarding” the rest. This is an optimized way of looking at scans,
which means a faster loading time than the usual LAZ datasets.

e XYZ: A widely-supported point cloud format. In the context of Emesent Aura,
XYZ files appear in the Entity panel as a trajectory point cloud, showing
Hovermap's path.

e PLY: Standard mesh file format.

¢ YAML: A configuration file attached to a LAS file. In the context of Emesent
Aura, a YAML file is the constellation of GCPs. The file superimposes targets
over your point cloud. The default name is constellation.yami.

GCPs Ground control points. GCPs are points with known geographical coordinates.

Intensity Measures how much of the emitted laser signal is returned. It is based mostly on the
reflectivity of the object struck by the laser, but can also be affected other factors,
such as the scan angle, surface composition, roughness and moisture content.
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Term Definition

Landmark The GPS coordinates entered in the CSV file. These are referred to as landmarks in
Emesent Aura.

Mesh A 3D model consisting of vertices, faces and edges.

Point cloud A collection of individual points plotted in a 3D space.

Scalar field Scalar fields give you a single, measurable value for each point in your point cloud.
Because each value is associated with one point, it is possible to show the point
cloud using a color gradient that is based on these measurable values.

These values also allow you to apply filters to your point cloud.

SLAM Simultaneous localization and mapping. SLAM technology runs in real-time to allow
Hovermap ST to create a map of its environment, while at the same time working
out its position, orientation, and speed within that environment.

Target The reflective disc aligned to a GPS coordinate.

Transform Records the orientation differences between point clouds after you have done a
manual alignment. Emesent Aura works in the background to record this
automatically. The transform then tells the processing job what to do to align the
scans properly.

Translate To move or shift the point cloud along an axis.

Units All units in Emesent Aura are in meters.

Licence A licence grants permission to use Aura’s processing features. Each licence includes
one or more modules, which enable specific functionality such as SLAM processing
or RTK corrections.

Seat A seat is a single unit of access to Aura's processing capabilities. Seats can be
shared by multiple users within your organisation but can only be used by one user
at a time.

Module Modules are specific functional components within Aura. Licences may include
access to one or more of the following modules:
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6.2 Aura Modules

Module Description

SLAM Enables SLAM (Simultaneous Localization and Mapping) processing.
RTK Allows integration of RTK GNSS data for improved georeferencing.
GCP Enables georeferencing using Ground Control Points.

Merge Allows merging of multiple scans into a single aligned point cloud.
Colorize Adds colour information to point clouds using captured imagery.

Extract 360 Images

Extracts 360° images along the trajectory path.

Convergence Monitoring

Enables tools for assessing alignment accuracy across multiple scans.
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7. Support

Emesent offers multiple support pathways to help you troubleshoot, learn, and get assistance quickly. Use

the options below to access the resources that best meet your needs.

7.1  Chat with Emi

e Get quick answers, guided troubleshooting, and help finding the right resources through our
interactive Al agent.

7.2 Knowledge Base

e Access user guides, tutorials, troubleshooting articles, and other essential product resources.

7.5 Emesent Academy

e Take guided training courses to build knowledge and improve your skills with Emesent products.

7.4 Submit a Support Request

e Log technical issues, incidents, or feature suggestions so our team can assist you promptly.

° When submitting a request, provide as much detail as possible to assist the support
team in resolving the issue efficiently.
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