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A > RigiCloud User Manual > Introduction

Introduction

L L L
Introduction to RigiCloud
RigiCloud is RigiTech's dedicated Command Unit and Fleet Management software. It allows operators to:

e Plan and operate delivery networks;
e Manage UA fleets, batteries and Edge Nodes;

e Record flight experience and history.

In order to create the best platform for delivery operations, the software has been developed in accordance with the common vision of

RigiTech's Operations, Engineering and Business teams, as well as the feedback from RigiTech customers.

RigiCloud is updated every three months. It is the responsibility of its users to be up to date and adapt training and procedures to be consistent

with the new software release.

Authors

Written by:

e Alejandro del Estal Herrero: Operations, Training and Support

Version history

e Version 1.19.0

e Publication date: June 15t, 2026

System requirements

RigiCloud is a cloud-based software, so, virtually there are no particular hardware or software requirements and it can be used in any

computer/tablet/smartphone with internet connection.
However, depending on the OS, internet browser or the size of the screen, the user experience could be affected.

The operator is responsible of ensuring that the hardware and screens used are compatible with a safe operation. Minimum hardware

requirements are provided in the UFM.

Support information

If you have any comment or question, please refer to RigiTech Help Center or support@rigi.tech.
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Delimitation of Responsibilities

e This manual is meant as a guide only, and reading the manual is not sufficient to operate RigiTech UAS. Training according to RigiTech
guidance and material is required.

e RigiTech will not take responsibility for any operations that are planned or controlled by their software.

e Operators need to follow the regulations of the country/countries in which they operate and have their own insurance.

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA.

8 of 181



QRIGITECH

RigiCloud User Manual - 1.20

A > RigiCloud User Manual >  Getting started

Getting started

First steps

User creation

In order to access RigiCloud, users need to be invited (directly by RigiTech staff or by one colleague with a "Head of Operations" user). An email

called "RigiTech account activation" should be received (if this was not the case, the spam folder shall be reviewed).

After clicking on "Confirm Account" or accessing the provided link, the user will be requested to set a password. The password needs to respect

all of the following rules:

e At least 8 characters.
e At least one number.
e At least one uppercase letter.
e At least one lowercase letter.

e At least one special character.
o 1@#5%8&"*
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CHOOSE A NEW PASSWORD

{[c][eie]¥])

In case the user cannot confirm the password, the user shall check that all of the previous the rules are respected. In particular, only the special

characters listed above shall be used.

Login page

RigiCloud can be accessed through the last available version of Google Chrome at https://cloud.rigi.tech/, where the login page can be
accessed. Other browsers can be used, but some features might not be supported.

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
10 of 181


https://cloud.rigi.tech/

RigiCloud User Manual - 1.20 QRIGITECH

Name or email

Password

RIGICLOUD

In order to log, the user needs to enter the correct credentials:

1. Name: enter the user or the associated email.
2. Password: enter the password.

3. Login: click here to log in.

If Two Factor Authentication (2FA) is enabled, the user should then introduce the code provided by the authenticator app.
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TWO-FACTOR
AUTHENTICATION

To complete your log in, please enter
the code pravided by your
authenticator app.

{[c][e{e]¥])

It is also possible to log in without password, by clicking on "Passwordless log in". If the email account introduced is correct, a one-time loging

link will be sent by email.
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CHOOSE A NEW PASSWORD

{[c][eie]¥])

Forgotten password

If the user has forgotten the password, the user shall click on "Forgot your password?", enter the email and click on "Send me instructions". The

instructions received by email shall be followed.
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FORGOT PASSWORD?

All good. Enter your account's email
address and we'll send you a link to
reset your password.

Email

Send instructions

RIGICLOUD

If the user does not receive instructions (spam folder included), the user shall contact RigiTech support.

Main page

By default, after logging into RigiCloud, the main page will be the "Dasbhoard" page (which will be presented in its own section).
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. . “ . .

FLIGHTS BY QUARTER DISTANCE BY QUARTER
PAST OPERATIONS SCHEDULED OPERATIONS
Name 1 Distance Takeoff time Name Route Scheduled time

0000000

Independently of what tab is open, the following common elements are displayed:

1. Main menu: allows to navigate through the different modules of RigiCloud (which will be presented in its own section).
2. Logout: allows to log out from RigiCloud
3. Alerts and notifications: allows to see alerts and notifications.

4, User information: allows to:

o Access the user information page (by clicking on it)

o See the user's profile picture, user name, email and role (by passing the mouse over it).

Main menu

The main menu has a total of 6 main tabs:
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Dashboard

Airbridge Planner

Logistics Center

Control Tower

Fleet Management

Compliance Center

QRIGITECH

e Dashboard: displays an overview of the project, including various flight statistics, as well as past and scheduled operations.

o Airbridge Planner: contains the tools related to route planning.

o Logistics Center: allows to create and edit flight checklists, schedule operations and gives access to a list of past operations.

e Control Tower: this tab contains all the tools related to flight control.

¢ Fleet Management: allows to manage (add, edit, delete) drones, simulators, batteries and edge nodes associated to the project.

e Compliance Center: allows to manage users, create safety profiles, access documentation and modify settings.

User information

After accessing the user information page, it is possible to change the password and/or profile picture, check the email associated to the user

and see the user's role.
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Q RIGITECH - TRAINING AND EXAMPLES A @

Profile Notifications 1 3 4

ACCOUNT

N

pd

Two factor authentication () 7

DISABLE TWO-FACTOR AUTHENTICATION

USER SETTINGS

SAVE SETTINGS

B

1. Change tab: allows to change tab (Profile or Notifications).

2. Profile picture: allows to change the profile picture.

3. User name

4. User role

5. User information: username and email.

6. Change password: allows to change the password.

7. Two-factor authentication: allows to enable/disable two-factor authentication. The user should follow the steps indicated directly in
RigiCloud.

8. User settings: allows to change user settings.

User types

Depending on the context of the project, different types of users might be needed. Available types of users are presented hereunder:

e Head of Operations:
o Operations: full control

o Flight plans: edition and approval
o Fleet Management: can view information of drones and systems and configure them.

o Checklists: creation
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o Users: creation
e Operator: similar to Head of Operations, but without the option to approve flight plans, modify checklists or create users.
e Observer: can only monitor operations and view details of the systems.
e External: similar to observer, but with access to systems details.

e API and API (full control): have access to the API. Full-control users can also request operation commands and manage drones.

Alerts and notifications
Alerts and notifications give information about the project and missing elements (bases, batteries, drones, etc.).

Warnings and urgent notifications will be shown next to the bell icon (in those RigiCloud modules where it is visibile).

Warning test

Warning test

Urgent test & ~

They can also be accessed from the User information, by clicking on the "Notifications" tab. They are categorised per type (Info, Warning and
Urgent). RigiTech use this channel to inform users about software releases, updates and other relevant communications. Therefore, users are

expected to read, as they may include relevant information for safety and instructions.
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@  RIGITECH - TRAINING AND EXAMPLES Q)
Profile Notifications

Subject Notification Type Received e =
Waming test WARNING 20/12/2023 - 17:47:42 [=]
Urgent est =

8

P

@

=]

A

B

®

B

Notifications can be accessed by clicking into their subjects (within the list).
@  RIGITECH - TRAINING AND EXAMPLES Q)

URGENT TEST (=D
Q) 2002874734

Urgent test

cLosE

p
O]

B
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Multiversioning

From June 2026, RigiCloud can support multiple versions of its core services simultaneously, allowing operators more flexibility in the upgrade
process. When a new software version is released, the past version remains temporarily active, allowing Head of Operations users to update

their portal at a time of their choosing, until shutdown by RigiTech.

@ NEW UPDATE AVAILABLE

A new RigiCloud version is available. You can upgrade to the latest version at any time, provided no drones are currently in fight. Please note that if a manual upgrade is not performed, it will be automatically applied when the next release
becomes available

| The upgrade process takes a few minutes and is irreversible. Please avoid making any changes or interacting with the system during the process. Drones will remain grounded until they are updated to the corresponding version

Upon completion, you will be automatically logged out. The new version will be active the next time you log in

D Upgrade Now

Once an upgrade is triggered, all drones will also need to be upgraded to the new version, and there is no possiblity to downgrade. The

previous version remains supported for a limited time period. Critical hotfixes may still result in mandatory upgrades to the new version.

RigiCloud servers

Customers can also access to a testing server of RigiCloud at https://cloudtest.rigi.tech/, which has the following characteristics:

e The database from the main server (Production) is exported automatically to the testing version every Friday.

o Anything stored in the Production server will be exported to the testing version, including users, flight plans, drones, settings, etc.

o Anything stored in the Testing server before the exportation will disappear and be replaced by the last database from the main

version.

e The Testing server includes pre-released software that can be used by customers both for training and testing.

In general, the appearance of the Testing server is almost identical to the main version.
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@ RIGITECH - TRAINING AND EXAMPLES 0 R®

1

Total fiights Total flights Max time Total distance Max distance Avg distance
Q@ 0 00:00:00 00:00:00 0.00 km 0.00 km 0.00 km
FLIGHTS BY WEEK DISTANCE BY WEEK
‘|
up by week v Group 2
7 4 4
Q 3 3
=,
= 2
A
JAY ;
a
W37 WO W4l WA3 WAS W47 W49 WSI W1 W3 WS W7 We  wn wnm W37 W3 W41 WA WAS W47 WS WSI W1 W3 WS W7 We  wm
PAST OPERATIONS SCHEDULED OPERATIONS
There are no past operations There are no scheduled operations
[©)
Q@
B

1. The only difference is the lightbulb icon in the top left corner.
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A > RigiCloud User Manual >  Main menu

Main menu

How does the main menu work

In the main menu, users can navigate through the different modules of RigiCloud.
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@1 QRIGITECH @

88 ‘ 88 Dashboard
o A Airbridge Planner
2 Ea Logistics Center @
S| Checklists
[  scheduler

o [7]  Operations

3 ﬁ& Fleet Management

ﬁl Drones

2]
[er]
% ff_‘,- Control Tower
A
i

‘J Batteries

Y
A

Edge Nodes

Compliance Center

O @[I—
S
()

o}
~ Users

3
A

6 Safety Profiles

")

L] ¥  Documentation
; e .
{0} {0}  Settings

'Y
@) Help Center

®

E—) E——) Logout

1. The main menu has two views: one with only icons (minimalistic view) and one with the definition of the icons (detailed view). It is possible

to switch between them by clicking on the RigiTech (minimalistic to detailed) or the left arrow (detailed to minimalistic).
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Some of the buttons of the main menu lead the users to specific pages of RigiCloud, while others expand their specific modules encompassed

within the same category.

2. Logistics center
3. Fleet management

4. Compliance center

Overview of RigiCloud's modules

e Dashboard: by default, first page showed in RigiCloud. It provides statistics on the operations and flights.
o Airbridge planner: allows to access see/edit/validate flight plans.

e Logistics center:
o Scheduler: allows to schedule operations.

o Operations: allows to see and edit the resources of scheduled and past operations.
e Control tower: allows to command and control UAS and simulators.

¢ Fleet management:
o Drones: allows to access the information of the drones associated to the project, including history, maintenance and update interface.

o Batteries: allows to access the information of the batteries associated to the project.
o Edge nodes: allows to access the information of the Edge Nodes associated to the project.

e Compliance center:
o Users: allows to access the information of the users associated to the project as well as managing them.

o Documentation: allows to access to the user guides and manuals stored in RigiCloud.
o Settings: allows to access to the settings of the project

e Help center: allows to access RigiTech's Help Center.

Depending on the specific needs and type of the user, the aspect of the main menu can change. If the user cannot see certain modules, it is
because the type of user has limited permissions. If a different type of user is needed, the user shall contact with the administrator of the

project. If it is a general issue for all the users within the same category, RigiTech Support shall be contacted.

Users are defined in Getting started.
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Overview

The dashboard module is, by default, the first module showed in RigiCloud when accessing it. In this module, the overall statistics of the

operations and flights are available.

Q |RIGITECH =

— &

QRIGITECH

ja) @

. . - .

FLIGHTS BY WEEK

DISTANCE BY WEEK

PAST OPERATIONS

Name Distance Takeoff time

@)

SCHEDULED OPERATIONS

There are no scheduled operations

@

1. Name of the project

2. Flights and distance - Summary: Summary of the flights. From left to right:

o Total flights: Shows the total number of flights.

o Total time: Shows the total time flown.

o Max time: Shows the time of the longest flight (in terms of time).

o Total distance: Shows the total distance flown.

o Max distance: Shows the distance of the longest flight (in terms of distance).

o Avg distance: Shows the average distance flown per flight.

3. Flights and distance - Graphs: Summary of the flights (left) and distances flown (right) grouped by different time categories.

4. Type of grouping (for flights)
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5. Type of grouping (for distances)
6. Information on past and scheduled operations: Summary of the past (left) and scheduled (right) operations.
o From left to right, Past operations show the name of the operation, the vehicle used, the distance (and time) of the flight, the start
time and the status of the operation.

o From left to right, Scheduled operations show the name of the operation, the route selected and the scheduled time.

Flights and distance - Graphs

In this section of the page, two graphs are displayed: flights by time grouping (left) and distance by time grouping (right).

For both graphs, the x-axis corresponds to the units of the time grouping, while the y-axis represents the main unit of the graph (flights or

distance).
The different time groupings available are:

e Group by day

e Group by week

e Group by month
e Group by quarter
e Group by year
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Map navigation and tools

After accessing the Airbridge Planner, the map will be centred at the main base of the project. There are different options to navigate through

this map:

e Mouse navigation: navigation is handled by clicking on the map with the mouse (left, right or middle-click) and zoom in/out by scrolling
the mouse wheel or, respectively, by double-left-clicking or double-right-clicking.

e Keyboard navigation: navigation is handled with the arrows and zoom in/out with "+" and "-".

Vaulion

Q@ = B

@p

Le Noirmont

Longehaumois

m B

Depending on the filters, layers and content of the project, different elements can be displayed in the map.

1. Routes: opens the "Bases, Markers and Routes" menu in the "Routes" module, where the user can plan new routes and see/edit existing
ones (see Bases, markers and routes).

2. Bases and markers: opens the "Bases, Markers and Routes" menu in the "Markers" module, where the user can create/modify bases (see
Bases, markers and routes).

3. Search box: opens a box in which the user can search for specific locations. The search can be confirmed by clicking "Enter" in the keyboad.
A list of available options will be shown and the map will be centred at the desired location after left-clicking on it. To start a new search,

the user shall click twice on the icon.
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4. Layers and map tools: opens the "Layers and map tools" menu, where the different map layers and filters are available, as well as a set of
tools that can help the user to prepare flight plans and share them (see Layers, filters and map tools).

5.3D View: switches to 3D view (see 3D View).
6. Examples of different routes
7. Example of a base

8. Examples of different markers

Layers, filters and map tools

By clicking on the "Layers and map tools" button, a new menu opens at the right side of the window offering new options to use RigiCloud
Airbridge Planner, including metric tools, filters and layers.

UGHT DARK  TERRAIN SATELLITE HYBRID

S H a e
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() LIVE DRONES

W > @& Q@ %
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() POPULATION

)
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J
— ]
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J

A \ (  Courmayeur: 7% | 2 v
[—) 27 /jon 5 elley \ }\ Y A - v m ge f 17 B “h:;reesuneysal lJea

Map layers: allows to switch the map layer between the four possibilities (see Layers).

Map tools: RigiCloud offers a set of tools that can be used for planning, navigating through the map or sharing the project with other
stakeholders.

e Ruler: opens the ruler tool, which can help to measure distances (see Ruler).

e Grid: opens the grid tool, which displays a square grid in the map (see Grid).

e Centre map to network: centres the map on the main base.

e Centre map to current location: centres the map on the the user's current location.

e Copy share link: creates and copies a link that can be sent to other stakeholders of the project with a restricted view of the project.
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Routes: allows to show/hide the routes and/or specific elements of the routes. Specific elements available are:

e Path (lines between waypoints)

e Geocages (includes geocages, pre-geocages, ground buffer, etc.)
e Waypoints

e Rally Points

Bases and Markers: allows to show/hide bases and/or markers. Specific elements available are:

e Base

e Marker
Live drones: allows to show/hide drones, simulators and/or Edge Nodes. Specific elements available are:

e Drones
e Simulators

e Edge Nodes
Airspace: allows to show/hide information of the airspace (see Airspace).
e Note: this feature is currently not supported.
Ground hazards: allows to show/hide information of the ground hazards (see Ground Hazards).
e Note: this feature is currently not supported.
Air Traffic: allows to show/hide air traffic detected by available systems and filter them (see Air Traffic).
Population: allows to show/hide population density data (see Population).
The airspace, ground hazards and population filters include the following options and messages:

e Data source: refers to the data source of the layer.
e Layer opacity: modifies the opacity of the layer.

e Auto update: enables/disables the automatic update of the layer when the position or zoom of the map is changed. It is useful to disable it

when the required data have already been displayed in order to make a more efficient use of the resources and reduce the time delays.

e Under certain conditions, the following messages can be displayed within the filters:

o "No data": there are no available data in the displayed region of the map.

o "Zoom in": the user shall zoom in to have the layer displayed.

Layers
There are four types of layers:

e Light: minimalistic light view with minimum information. Most suitable for general operations in order to reduce the amount of
information displayed on the screen.
e Dark: minimalistic dark view with minimum information. Most suitable for general operations in order to reduce the amount of information

displayed on the screen.
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e Terrain: map view with terrain information. Most suitable for flight planning with important deviations in altitude. Can also be suitable for
operating with these flight plans.

o Satellite: map with satellite imagery only. Most suitable for general operations in order to reduce the amount of information displayed on
the screen.

e Hybrid: map with satellite imagery and geographic information. Most suitable for planning, especially in/near urban environments. It can

also be used for operations, especially in case of accidents or fly-aways (to better identify the position), although the amount of

information displayed on the screen might decrease the remote's crew reaction during operations in crowded environments.

Airspace
This feature is currently not supported.

Airspace structures for different countries are available and obtained from an external source (Altitude Angel - Airspace):
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Within the Airspace, it is possible to:

1. Show/hide all the airspace.
2. Enable/disable Auto update.

3. Modify the layer opacity.

4. Expand/collapse individual filters.

5. Show/hide individual filters.
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By left-clicking on an airspace hazard structure, additional information may be available (name, type, floor and ceiling of the structure).

If no data is being shown, it may be necessary to zoom in.

Ground Hazards

This feature is currently not supported.

Ground hazards for different countries are available and obtained from an external source (Altitude Angel - Ground Hazards):
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Within the Ground Hazards layer, it is possible to:

1. Show/hide all ground infrastructures.
2. Enable/disable Auto update.
3. Modify the layer opacity.
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By left-clicking on an air/ground hazard structure, additional information may be available (floor and ceiling of the structure).

If no data is being shown, it may be necessary to zoom in.

Air Traffic

Air traffic information can be obtained through two main sources:

e SafeSky: live information obtained through the service network and/or ground receivers (when installed).
o Note: ULM, paragliders and parachute are represented with the same icon (a parachute/paraglider).
e RigiTech: on-board TCAS (when installed in the UAS). More details on air traffic detection will be given in Air traffic detection

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA.

32 0f 181


https://www.safesky.app/
http://127.0.0.1:3000/documentation/docusaurus/staging/manual/air-traffic-detection

RigiCloud User Manual - 1.20 QRIGITECH

LGHT o I

(O ROUTES

@ BASES AND MARKERS

® === @ Marker

oo
83

A @ LIVE DRONES

@ @ Drones @ simuatos

e @ sigerodss

A

~ @ AIRTRAFFIC
se
@ RaTecn @ © seresc
(O POPULATION

@

5

Disclaimer:

e The operator shall consult official local sources when planning operations.
e The operator shall consult with their competent authority what means are acceptable to ensure proper air traffic detection.
e RigiTech is not responsible for any airspace or ground infrastructure not evaluated by the operator.

e RigiTech is not responsible for any aircraft not detected through the available means.
Within the Air Traffic layer, it is possible to:

1. Show/hide all the available air traffic information.
2. Filters the available air traffic information based on the altitude range (in m AMSL).

3. Filters the available air traffic information based on the source of the information.
o UTM services (e.g.,, SafeSky) and RigiTech: show/hide any aircraft globally detected through all the available technologies.

By left-clicking on a detected aircraft, its trail for the last 30 seconds will be shown.

By right-clicking on a detected aircraft, additional information may be available (floor and ceiling of the structure).

e |D of the aircraft.
e Time of the last update.

e Metric system information:
o AMSL Altitude (in m)
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o Ground speed (in m/s)
o Vertical speed (in m/s)

e |mperial system:
o AMSL Altitude (in ft)

o Ground speed (in kt)
o Vertical speed (in ft/min)

Population

RigiCloud integrates population density information obtained from external sources:

e World data: Global Human Settlement Layer

e France: Géoportail
Disclaimer:

e The operator shall consult with their competent authority what sources are acceptable to ensure proper population density identification.

e The operator shall evaluate the real number of people at risk during operations.

e RigiTech is not responsible for any decision taken by the operator due to the interpretation of the used population density information.
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Within the population layer, it is possible to:

1. Show/hide the population layer.
2. Enable/disable Auto update.

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
34 of 181


https://ghsl.jrc.ec.europa.eu/
https://www.geoportail.gouv.fr/donnees/densite-de-population

RigiCloud User Manual - 1.20 QRIGITECH

3. Select the Population data source.
o Depending on the zoom and the source, there are different sizes of squares:

= World data (Global Human Settlement Layer): based on the latitude (3 and 30 arcsec).
® France (Insee FiLoSoFi 2019): 200 m and 1000 m.
4. Modify the layer opacity.

5. See the legend of the layer.
o The levels of population represented are:

o Below 5 hab/km?

o Between 50 and 500 hab/km?

o Between 500 and 5000 hab/km?

o Between 5000 and 50 000 hab/km?

o Above 50 000 hab/km?

o Depending on the source and the projection of the data, the population density is represented by squares of different colours from

pale yellow to dark red.

By right-clicking on any square, additional information may be available (floor and ceiling of the structure).

If no data is being shown, it may be necessary to zoom in.

Additional Tools

Ruler
The ruler tool allows to measure distances between two points, as well as measuring the total distance of a sequence of points.

In order to use the tool, the user shall clik on its icon in the "Layers and map tools" menu. Then, click on the desired location in the map, which
should be an empty location (i.e,, with no other map elements such as waypoints, bases, markers, etc.). A dotted arrow will be displayed with a
text box with the distance measured (in m, km and NM).

By clicking on a second location, the distance between the two first points will be fixed and will now be able to add a third point. The measure

apearing in the new text box counts the total distance of the sequence of points.
By repeating this process, it is possible to add multiple points and know the sequencial distances.

e How to add a point: A new point can be added by left-clicking on an empty location in the map. An empty location is a location without
other map elements (bases, markers, waypoints, rally points, vertices of geofences, etc.).

e How to remove a point: A point can be removed by right-clicking.

e How to erase a sequence of points: A sequence of points can be erased by following any of the next procedures.

o Clicking on the "X" in any text boxes.
o Clicking the "Esc" of the keyboard.

o Clicking on the "Ruler" button in the "Layers and map tools" menu.
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When using the ruler tool, the following elements will be displayed:

1. Point: After clicking on any empty space of the map, a new point will appear. The last point created will be the origin of a new dashed

arrow. If a new point is created, the previous arrow will be fixed and a new dashed arrow pointing to the mouse will appear.

2. Text box: Displays the distances between a given point and the previous one (if the given point is the second one), the distance of the
sequence of points up to the given point (if it is a point between the second and the last one) or the total distance of the sequence of

points (over the mouse position, before creating a new point).

This tool is particularly useful when an exact measure of the distance between the route and other elements is needed, such as buildings, roads

or other infrastructure.

Grid

When the measure or estimation of multiple distances is needed, instead of using the ruler case by case, it might be more efficient to use the

grid tool.
This tools displays a grid in the map for which the user can choose its length (between 10 m and 12 km) and angle.

In order to use it, the user shall click on its button in the "Layers and map tools" menu, and a new submenu will be displayed, allowing to modify

the parameters of the grid.
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When using the grid tool, the following elements will be displayed:

1. Grid size: The size of the squares of the grid can be modified (between 10 m and 12 km) by entering manually a number or by chosing the

desired value with the scrolling bar. If the numbers of the grid size are erased, the value will be set automatically at 10 m.
2. Grid angle: Allows to rotate the grid between 0° and 90°.

3. Reference point: Allows to modify the reference point of the grid by clicking on the orange circle in the map and dragging it. This point is
not necesarilly attached to the vertex of one of the squares of the grid.

This tool is particularly useful when planning operations. It is possible to first set a geocage and then have the grid in the same direction of the
geocage in order to have set the waypoints in the middle of the geocage. It is also possible to do the opposite and align the grid with the flight
plan and prepare the geocage with the help of the grid.

The tool is also fitted to obtain quick estimations of the distance between the flight plan/operational volume with relevant infrastructures (such
as the runways of an airport), mountains, shores, etc.

Finally, the tool can also be used to show relevant distances of the operational volume/ground buffer with urban environments, infrastructure,
etc. and take pictures to support the operational risk assessment.

Additional comments:

e The size of the grid is limited to 80 x 80 kmZ. If the zoom is too small, the grid might not cover the whole space.
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o |[f the grid size is small with a small enough zoom, the computer could be slowed down. It is advised to adjust the size of the window, the
size of the grid and the zoom to have less than 100 squares visible per row.

e Every time the grid is turned on, its reference point is set in the centre of the map.

e [f the position of the map is moved, a section of the grid and its reference might be lost. In order to avoid this, the user can simply turn off

and turn on the grid.

3D View

RigiCloud allows to see the flight plan (including other elements, such as bases and markers) in a 3D view and assess if the waypoints and
geocages are well defined and coherent with the terrain. The tool can also help to find the best trajectory in order to fly above/between

mountains, in order to avoid regions that could be specially affected by chaotic winds.
Disclaimer:

e The 3D View does not include artificial and natural obstacles.
e The operator shall consult with their competent authority what sources are acceptable to ensure proper obstacle avoidance.
e The operator shall evaluate the presence of obstacles in their operational volume and plan operations accordingly.

e RigiTech is not responsible for any decision taken by the operator due to the interpretation of the 3D View.
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1. Imagery: opens the imagery selector.

2. Switch to 2D: allows to switch back to 2D view.
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3. Imagery box: allows to select the imagery source of the 3D and altitude view.

4. Example of a flight plan represented in 3D
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A > RigiCloud User Manual >  Airbridge Planner >  Bases, markers and routes

Bases, markers and routes

Bases

After clicking on the "Bases and markers" button, the "Bases, markers and routes" menu will open on the "Markers" module. Within this menu,

bases can be added to the project, modified and/or removed.

Bases include a position (altitude above mean sea level included) and can include a description, as well as information on extra equipment

available in the base. The two latter need to be defined by the user.

With the 'Bases' module open, you can create new bases by clicking directly on the desired location on the map. The position of a base can be

edited by clicking on it and dragging it to the new location.
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1. Tab selector: there are three icons representing, from left to right, the different modules of the menu: "Bases", "Markers" and "Routes". The

tab selected will have its name shown and its colour will turn to red.

2. Search box: with the help of the search box, depending on the open module, it is possible to search specific bases, markers or routes.

3. Close the menu: closes the bases, markers or routes menu.
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4. Colour selector: bases will be shown in the map with a house icon. The colour can be modified by clicking on the icon displayed in the
menu.
5. Name editor
6. General tools: by clicking on the different icons, from left to right, it is possible to:
o Show/hide information of the base.
o Show/hide the base/marker on the map.
o Go to base (centers the map on the selected base).
o Remove base.
7. Position: if a base/marker is selected and its information shown, from left to right, the position of the base will be displayed:
o Latitude.
o Longitude.
o Altitude of the base/marker (AMSL).
= The coordinates can be edited by writing or pasting a new value in decimal format.
m Zeros need to be written before the last decimal. Zeros written in the last position (before writing subsequent decimals), will not
be taken.
= |f the format or the number is incorrect, it will be positionned in an unexisting position.

8. Description and extra equipment: a description and information on extra equipment available on the base can be added.

Markers

After clicking on the "Bases and markers" button, the "Bases, markers and routes" menu will open on the "Markers" module. In order to access

the "Markers" module, the corresponding menu shall be selected.

Markers can help to understand the context in which the flights will take place, for example, by showing relevant infrastructures (such as

airports or hospitals).
Additionally, their use is required to mark exact takeoff and landing positions measured with a drone.

With the 'Markers' module open, new markers are generated by clicking directly on the desired location on the map. The position of a marker

can be edited by clicking on it and dragging it to the new location.
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Most of the tools available for markers are identical to the ones presented for bases.

1. Tab selector

2. Search box

3. Close the menu

4. Colour selector

5. Name editor

6. General tools

7. Position

SELECT DRONE

QRIGITECH

8. Marker type: modifies the icon of the marker in order to better represent its purpose. From left to right, the different options are:

o

o
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o Hospital

9. Set marker at drone position: opens a window to update the position based on online drones. By clicking on a given drone, the
coordinates of the marker will be updated based on that drone's coordinates.

o Green: drone with RTK precision.

o

Yellow: drone without RTK precision.
o Grey: drone without sufficient GNSS quality.

o Note: Simulators are also displayed (in yellow) for training and testing purposes.

Markers must be used to mark the takeoff and landing position in when editing a route. If a marker is linked to a route and the marker is then
moved or removed, a warning will be displayed to confirm the action.

Moving this Marker will reset the following routes to Draft status:
Marker example

0K Cancel

This behaviour is linked to safety checks for the takeoff and warning points, explained in Safety checks.

Routes

After clicking on the "Routes" button, the "Bases, markers and routes" menu will open on the "Routes" module.

Routes are one of the most important elements of RigiCloud, as they are key elements of any automatic UAS operation. Therefore, multiple
sections will show all the functionalities available, including some insights on how to prepare a safe route (Route planning overview, Mission,
Geocages, Rally Points, Safety settings, Safety checks and Operation structure). However, for now, routes are discussed only as another element

of the map.
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Some of the tools available for routes are identical to the ones presented for bases and markers.

1. Module selector
2. Search box
3. Close the menu
4. Plan a new route: opens the route planner and allows to create a new route. By default, new routes have a "Draft" route state.
5. Route state filter: shows/hides routes by their state. States shown have a dark button, while states hidden have a light button. More
information on sates is given in Route planning overview. From left to right:
o Draft

o Validated

o Approved
6. Sorting options: similar to the equivalent options for markers. Additionally, the left button allows to show/hide archived routes.
7. Show/hide route
8. Edit route: opens the route planner and allows to modify an existing route.

9. Routes tools: by clicking on the different icons, from left to right, it is possible to:

e Show/hide information of the route.

Go to route (centers the map in the selected route).

Archive route. When showing archived routes, this icon becomes "Unarchive routes" in archived routes.

Remove route (only when showing archived routes, in archived routes).

11. Route information: shows the main information of the route. From left to right:

Estimated flight distance.

Estimated time of the flight.

12. Colour editor: changes the colour of the flight path displayed in the map.
13. Clonation and exportation tools: different tools to clone and export routes. From left to right:

o Reverse route: creates and opens a reversed clone of the route in the same project (useful to do when the first way of a two way
operation is already planned and approved). The reversed route needs to be saved manually and reviewed by the operator. Its state
becomes "Draft" by default.

o Clone route: creates and opens a cloned route in the same project (useful for having similar routes with minor modifications, or to
create a route based on an existing one). The cloned route needs to be saved manually. Its state becomes "Draft" by default.

o Download kml: downloads the route in .kml format (useful for sharing the geography of the route with other stakeholders, such as
regulators).

o Download: downloads the route in .plan format (useful to copy it into other RigiCloud projects or servers, as well as to prepare back-
ups).

= "Download" should be prioritised over "Download kml" if the flight plan may be re-imported later to RigiCloud. For external

exportations (e.g. Google Earth), "Download kml" should be used instead.
14. Name editor

Within the "Routes" module, new routes can be planned by clicking on "Plan a new route" and existing routes can be edited (both by searching

it in the list or by right-clicking on its representation in the map and selecting "Edit route").
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A > RigiCloud User Manual >  Airbridge Planner > How toplanaroute? > Route planning overview

Route planning overview

Overview

When clicking on "Plan a new route" (or editing an existing route), the route planner will open, where routes can be created, imported or edited.
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The following features are described from top to bottom and left to right.
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Module selector

There are five icons representing, from left to right, the different modules of the menu: "Mission", "Geocages", "Rally", "Safety" and "Checks". The

module selected will have its name shown and its colour will turn to red.

Show/hide elements

"Show/hide elements" allow to show/hide different elements of the routes and the screen. A red icon represents a shown element, while a grey

icon represents a hidden element. From left to right, the different elements are:

o Show/hide VLOS area: a white translucid circle around the operator showing the region in which he has visibility and where VLOS
conditions could be considered. By default, the radius of this circle is 1000 m.

e Show/hide geocages: geocages and other areas/volumes. Geocages include: geocage, pregeocage, ground buffer and generic polygons.
See Geocages.

e Show/hide altitude profile: the altitude profile shows the flight plan profile and compares it with the ground level. See Mission.

o Show/hide rally points: rally points are safety points towards which the drone could go automatically in case of contingencies or

emergencies when the UAS is too far from the takeoff or landing points. See Rally Points.

Quick edition tools

"Quick edition tools" are different tools that allow to quickly edit the route. From left to right, the icons are:

e Set or increase point altitude: modifies the altitude of all the waypoints at once. See Set altitude.
e Undo action: undoes the last action. It should be noted that, since waypoint edition requires the system to do multiple calculations of the

ground level, this action might take a few seconds.

e Forward: redoes undone actions. It should be noted that, since waypoint edition requires the system to do multiple calculations of the

ground level, this action might take a few seconds.

Default values
Default vaules provide information on altitude data source

o Show/hide Default Values: shows/hides default values (altitude data source, default altitude for new waypoints and altitude frame).
e Altitude data source: allows to change the altitude data source for the terrain. Available sources are:

o Copernicus COP-DEM30

o Google Elevation API

o Luxembourg DEM (if enabled in the project)

o Disclaimer:
= The altitude data sources do not include artificial and natural obstacles.

= The operator shall consult with their competent authority what sources are acceptable to ensure proper obstacle avoidance.
= The operator shall evaluate the presence of obstacles in their operational volume and plan operations accordingly.
m RigiTech is not responsible for any decision taken by the operator due to the interpretation of the altitude data.

o Altitude default values: allows to set the default altitude for new waypoints. The altitude frame is "AMSL - Altitude above sea level".
o By default, 80 m above the terrain calculated for the first waypoint (Takeoff), in AMSL.
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Route information

Within the route information, the name, state and estimated distances and times are available. This section also includes tools for automatic

route generation.

e Show/hide route information

e Route state: allows to change the sate of the route (Draft, Validated and Approved). See Route state.

o Name editor allows to name or edit the name of the route. When saving a nameless route, it will named automatically based on the date
and time of the first saving.

e Route information: from left to right, estimated flight distance of the route and estimated time of the flight. It should be noted that the
estimated distance and time do not need to match with the actual distances/time flown by the UAS during an operation due to possible
deviations, sharp turns, wind, etc.

e Origin and destination for automatic generation: allows to set the origin and destination (waypoints, bases and/or markers) to
automatically generate a flight plan through the available tools (smart generation and connection). Origins/destinations can be selected by
clicking on the down arrow and selecting a location in the list that will open. This list contains all the markers and bases of the project. If no
location is selected, the default location will be "Custom location", which allows to create a flight plan based on the current first and last

waypoints.
o Safety profile: indicates which safety profile is defined for this route.

e Generation settings: allows to define the maximum population density over which the drone can fly when using the "Smart generate"

feature. See more details in the Smart generate section.
e Smart generate: allows to automatically generate a flight plan between two points. See Smart generate.
e Connect: allows to automatically generate a simple connection between two points. See Connect.

o List of waypoints: shows the list of waypoints added to the route (empty at the creation of a new route).

Import flight plan

Existing flight plans can be imported by dropping the file in this area or by clicking on it an browsing the file from the computer.
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Only flight plans in .plan format are supported. Files with .kml format are not natively supported.

@ HH R "] e
Mission
03 - R I < >
o %
Route state: DRAET —
Route name
% e}
Origin: Custom location -
Destination:  Custom location >
Safety profile: MNone

(Generation settings:

Population density limit: > 5000 ppl/km?®
Population weight: Dézabled
L

Smart generate Connect

WAYPOINTS

Select or drop flight plan here
ick on the map to add new waypoints

Discard Save route Save & continue

QRIGITECH

This feature can be used when working in RigiCloud Test with flight plans created/modified before the database update of the Test server, by

downloading the .plan file from the list of routes in RigiCloud Production (not the .kml file).

It can also be used to transfer routes modified in the Test server to Production.

Discard/save route

e "Discard": cancels all the changes done since the last time the route was saved.
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e "Save route": saves the route (which is not possible if the route has not been named or if there are errors) and leaves the editor. It is
recommended to save the route periodically to avoid losing information.

e "Save & continue": saves the route and continues in the editor.

When saving clicking on "Save route", a window will pop up showing the safety checks of the route, as well as a request to confirm the saving

of the route. It is the operator's responsibility to confirm the modifications under the conditions of the flight plan.

Do you want to save this route?

Maodifying the safety settings of the drone has a direct impact on the safety of your operations and needs to be compatible with the local

regulations of the country and region in which you operate.

Any changes in the route will put it back to DRAFT state, and it will not be available for flight. You will need to edit the route again and change

the route state.

By confirming the changes, you acknowledge that you are responsible of any issue and/or accident caused by unappropriate configurations and
that the new safety settings are compatible with your concept of operations, local regulations and, if applicable, your authorisations.

Gradients:
Landing waypoint: Geocage:
Transitions: Feasibility distance:
Waypoint distance: Flight time:
Collisions: RP distance:

Altitude:

@
()
]
@
G
[X)
@

Loop:

Route state

Route states have multiple purposes:

e Allows to order/filter routes by their state (in the "Route" menu).
e Allows to prevent modifications on approved/validated routes by unauthorized users.

e Allows to prevent non approved routes to be uploaded to the UAS.
Only Head of Operations users can modify the status of the route and modify "Validated" or "Approved" routes.
There are three route states available:

e Draft: default route state.
o Any new, cloned or reversed will start with this status.

o Modified routes will become "Draft" automatically.

o "Draft" routes cannot be uploaded to UAS.
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o "Draft" routes can be uploaded to simulators.
o The purpose of this state is to show routes that are in an early stage and have not been validated.

e Validated:
o "Validated" routes cannot be uploaded to a UAS.

o "Validated" routes can be uploaded to simulators.

o The purpose of this state is to show routes that have been validated internally, but that have not been approved by the authorities

(or, if not required, by the Head of Operations).

e Approved:
o "Approved" routes are the only routes that can be uploaded to a UAS.

o "Approved" routes can be uploaded to simulators.

o The purpose of this state is to show routes that can be operated and should not be modified.

Set altitude

There are specific tools to set or increase the altitude of all the waypoints at once.

1

A 4

*
@ DEF  get or increase all wp Altitudes 2

Altitude Data

1 80

W

1. Set altitude: makes the window of the tool to pop up.
2. Set an altitude for all the waypoints: sets an altitude for all the waypoints.

3. Increase/decrease all the waypoints altitudes: modifies the altitude of all the waypoints by increasing/decreasing them a constant

number with the the scrolling bar.

Use of markers for origin and destination

Markers should be used to define precise takeoff and landing locations (based on the drone's measured GNSS coordinates). This is particularly

important when using RTK.
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g MARKER EXAMPLE o

Route name:  Marker example

Destination: Marker 6 b

Update position from Marker/Base

Safety profile: BVLOS

Generation settings:

Smart generate Connect

By clicking on "Custom location" next to Origin and Destination will open the list of markers and bases. After planning tha takeoff and landing

waypoints on the map, when selecting one (or both), the button "Update position from Marker/Base" will be displayed.
By clicking on it, the following waypoint coordinates will be updated:

e Takeoff (as per the marker/base defined for the Origin)

e Landing (as per the marker/base defined for the Base)

To properly support RTK, this procedure requires that the markers/base coordinates have been set at the drone's position, as described in Bases,

markers and routes.

Smart generate

The Smart generate tool allows to quickly generate a complete route between two locations or waypoints. The route is generated in such a
way that the first waypoint and the last waypoint (or the origin and destination) are set as the takeoff and landing waypoints, with transition
waypoints just after/before them, and a series of waypoints between them, generated automatically by taking into account the terrain profile

and, if applicable, the geocages.

The user can also select a maximum population density over which the drone can fly. The Smart Generate algorithm will then automatically

generate an entire route based on the population density, terrain and geocages.

In the examples below, two automatically generated flight plans are presented. In the first one, the flight plan is generated based only on the
elevation and the capabilities of the drone. In the second one, a group of geocages were defined before the generation of the flight plan.
Therefore, the automatically generated flight plan has selected the best path in terms of the elevation and the capabilities of the UAS within

the available space.
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It should be noted that to smartly generate flight plans within geocages, the latter must be wide enough to allow turns, climbings, descents,
etc.

LANDES

¢ P 2 ° 7

® i) - R 1 « >

Route name:

@ S 3839km © 002231

Origin Customlocation
oo Destination Custom location
o6
safety profile: None
| Generation settings:

@ Population density limit: > 5 pplkm?
oo
) Smart generate  Connect
=

WAYPOINTS
=
=

> A Takeoft v x

@ Fronttransition ~ X

@ S0t Lugion

WP altitude: 16,8 m AMSL (80 m AGL)
® ‘ 4+ Tofixed-wing ‘ % To multicopter
B Discard | Save route | Save & continue

o <

@ Mission R e

Route name:

@ % 49.41km © 002851

Origin Customlocation
o Destination Customlocation
ao
Safety profile None
|
Generation settings:
@ Population density limit: >5pplkm2
oo
) Smart generate  Connect
0]
é 'WAYPOINTS
A 2= A\ Takeoff v X
@ Front transition v X
A & waypom3 . x
E @ Waypoint 4 v X
153 Waypoint 5 v X
@ (3 Waypoint 6 VX
B Discard Save route Save & continue
Disclaimer:

e Although the flight plans generated take into account certain restrictions, such as the feasible gradients of the drones, the elevation and
the geocage, it is the operator's responsibility to ensure that:

o The flight plan is within the capabilities of the drone;

o There are no obstacles in the trajectory of the drone;
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o The flight plan does not violate local regulations and/or restrictions.

Connect

QRIGITECH

The connect tool allows to quickly connect two locations (based on a base or a marker), by creating a route with four waypoints and the first

safety profile available.
9 2 ®
® ] - R 1 <

@ Route name:  Direct Ho:

spital to Laboratory

% 344km ® 001024
Origin: Hospital -
oo
oo
Destination: Laboratory b
A | safety profile: VoS
@ Generation settings:
Population density limit: > 5 ppl/km?
=]
oo
Smart generate  Connect
WAYPOINTS
2 Takeoff v X
& waypoint2 v x
& wayports v x
E S v x
B Discard | Save route | Save & continue

It should be noted that this flight plan shall not be used in real flights.
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A > RigiCloud User Manual >  Airbridge Planner > How to planaroute? >  Mission
Missi

Overview

Within the "Routes" module, the "Mission" menu allows to prepare the flight plan by adding/removing/editing waypoints, the main elements of

a route.

Waypoints can be added by simply clicking on the desired location in the map. "Intermediary waypoints" can become new waypoints by
clicking on "middle points" (transparent circles between waypoints) and dragging them.

Their position can be edited by clicking on them and dragging them to the new position. Their coordinates can also be edited manually by

opening a waypoint's information and changing the numerical values of the coordinates.

Finally, waypoints can be removed by clicking on "Remove" in the waypoints menu or by right-clicking on them on the map an selecting

"Delete".

B & =2 B8

m B

B

On the map, the following elements of the flight plan are represented:

e Waypoints: white circles.

e Waypoint with warnings: warning symbol next to the waypoint.
¢ Intermediary waypoints: white semi-transparent circles.

o Flight path: white line connecting waypoints.

e Geocages: areas or circles with different colours. See Geocages.

e Rally points: red "R". See Rally Points.
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e Altitude graph: as long as it is shown (third show/hide element under the module selector), the altitude graph displays the vertical profile
of the operation. See Operation structure.

See Operation structure for more information on how to properly set an operation in terms of distances, altitudes, radii, etc.

Waypoints menu

Under "WAYPOINTS", waypoints can be edited (altitude and type) and configured/removed. Their detailled information is also available.

e Waypoints: from left to right, icon of the waypoint (which depend on its type), name and, eventually, its number (if it is a regular
waypoint).

e Expand waypoint: expand one waypoint and displays its type, altitude (in AMSL and AGL) and additional information icon. Altitudes can
be edited only in AMSL, but information in AGL is visible.

e Remove waypoint

e Waypoint type: allows to change the type of the waypoint. The selected type of waypoint is highlighted in red. From left to right, the
different waypoints are:

o Waypoint
o Transition
o Takeoff
o Land

o Drop payload
= Only if enabled for the UA.

o Loop

o Altitude: all the waypoint types allow to select at least one altitude. For regular waypoints, transitions and loops, "WP altitude" represents
the altitude at which the UA will aim to fly.

e Show/hide waypoint information

e Waypoint information: includes relevant information of the waypoint compared to the terrain and other waypoints. From left to right and
top to bottom:
o Latitude (can be edited manually)

o Longitude (can be edited manually)

o Ground leavel

o Heading

o Distance to the previous waypoint

o Distance to the next waypoint

o Altitude difference with the previous waypoint
o Altitude difference with the next difference

o Gradient with previous waypoint

o Gradient with next waypoint

Waypoint

Generic waypoints are the points aimed by the UA when flying. They are the main element of the flight plan.
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& Waypoint 3 e
WP altitude: 555,2 m AMSL (82 m AGL)

Transition

When clicking on "Transition" on a given waypoint, a new selector will open, allowing to choose between a "To fixed-wing" waypoint (Front

transition) and a "To multicopter" waypoint (Back transition).

& Front transition A~ X

@

WP altitude:

~

0 m AMSL (515 m AGL)

[

4 To fixed-wing 3 Tomulticopter

e By default, the first transition point created will be a "To fixed-wing" one (Front transition), while the second, as long as the waypoint is

after the first one, will be a "To multicopter" point (Back transition). Users shall confirm that they are in the correct order.

e A front transition starts at the "To fixed-wing" point and aims to end before the next waypoint.

e A back transition point starts before this point and aims to end no later than this point. If this was not possible, an overshoot might
happen.

e Transition points are marked with small yellow arrows next to the white circles.

e Users may plan multiple sets of transitions. It is their responsibility to ensure that all transitions have the correct order and are planned
properly.
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Takeoff

By default, the first waypoint created is a "Takeoff" point (TO).

e The UA arms, starts to spin the motors and will takeoff and climb in multicopter configuration up to the selected altitude (Climb altitude)
and go to the next waypoints (WP).

e "Pad altitude" represents the altitude where the UA starts spinning its motors from ground (where the Precision Pad would be located, if
any). This altitude may be different from the ground level (e.g. takeoff from a roof or structure, terrain model resolution, etc.).

> Takeoff A X

e

Climb altitude: 4641 m AMSL (80 m AGL)

Pad altitude: 3841 m AMSL (0.1 m AGL)
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WP

Note: If the pad altitude is below the measured ground altitude, a warning will be displayed. However, this will not block the flight plan from
being saved and/or uploaded to the UA.

The coordinates of the Takeoff point should be updated based on a marker position, as defined in Route planning overview.

Land

The "Land" point (LD) must be the last waypoint of the list.

e |t must be put in a section of the route in which the UA is set to fly in multicopter configuration from the previous waypoints (WP).

e The UA will reach the landing location at the specified altitude (Approach altitude), and then will descend until it detects the ground, stop
spinning the motors and disarm.

e "Pad altitude" represents the altitude where the UA stops spinning its motors after having touched the ground (where the Precision Pad
would be located, if any). This altitude may be different from the ground level (e.g. landing on a roof or structure, terrain model resolution,
etc).
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A Land % X%

S
Approach altitude: 4641 m AMSL (47 m AGL)

Pad altitude: 417 m AMSL (0 m AGL) <€

If there is a Precision Pad, enabling the "Precision landing" option will make the UA look for the Precision Pad.

WP

Approach altitude e LD

Pad SlttiEE  sossssasivismammsamisssmesnasm

Note: If the pad altitude is below the measured ground altitude, a warning will be displayed. However, this will not block the flight plan from
being saved and/or uploaded to the UA.

The coordinates of the Land waypoint should be updated based on a marker position, as defined in Route planning overview.

Drop payload
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The "Drop payload" point allows the UA to drop its payload at a selected height above the ground. The sequence starts once the UA reaches the
location of the "Drop payload" point at the "Approach altitude". The UA will then use the precision sensor selected (downwards facing camera
and Precision Pad or lidar) to descend to the "Drop height above target". If the precision sensor is not available (Precision Pad not detected or
lidar not in range), the "Drop payload" point is skipped. Once the "Drop height above target" is reached for 2 seconds, the payload is dropped
and the UA will climb back to the "Approach altitude".

K2 Drop payload A X

£

Approach altitude: 520 m AMSL (22 m AGL)
Drop height above target 1 2 m
Pad altitude: 498 m AMSL (0 m AGL) <¢»

Drop payload point horizontal structure:

e The "Drop payload" point is skipped if it is not reached in multicopter configuration.
e [tis recommended to have one waypoint between the Back Transition and the Drop payload points, and another waypoint between the

Drop and Front Transition points.
Drop payload point vertical structure:

e "Approach altitude": altitude at which the drone will start using the precision sensor to navigate towards the payload drop zone. It ust be
between 20 and 25 m above the "Pad altitude" to maximize the chances of having a valid precision sensor i.e. Precision Pad detected or
lidar in range.

e "Drop height above target": height above the "Pad altitude" at which the payload is dropped. It must be set between 2 and 10 m.

e "Pad altitude™: altitude of the Precision Pad (or the ground when using the lidar as precision sensor). This altitude may be different from the

ground level displayed in cloud (e.g. landing on a roof or structure, terrain model resolution, etc.).
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Back transition WP WP Front transition
I )
< o >

Approach altitude

Drop height above target

Pad

Selection of precision sensor:

e "Drop with target": The UA will use the downwards facing cameras and the Precision Pad to navigate towards the drop zone. The UA will

correct horizontally to attempt to drop on the Precision Pad.
e "Drop with lidar": The UA uses the lidar to descend to the drop height. The UA will not correct horizontally.

e At least one of the previous options must be chosen.
Notes:

e [f the pad altitude is below the measured ground altitude, a warning will be displayed. However, this will not block the flight plan from
being saved and/or uploaded to the UA.

e The "Drop payload" point is only available for UAs with a dropping mechanism.

Loop

Although loops are generally not required in long-range delivery routes, they are frequently used for flight testing and training.

In order to prepare a loop, within the "Mission" menu, after expanding the waypoint of the list in which the loop is desired, the "Loop" type of

waypoint shall be selected.

When clicking on "Loop" in a given waypoint (origin of the loop), a new selector will open, allowing to configure the loop.
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gg & Waypoint 4 v X
A | & Waypoint 5 v X
& Waypoint 6 v X
& Waypoint 7 v X
é O Loop waypoint A X
A &
WP altitude: 5925 m AMSL (105 m AGL)
Ecurie |
Gotoitem: « 4 Repeat: = 3 uriclde
& Waypoint 9 v X Auberge le M
— Waypoint 10 voX
@ Back transition v X . A < \ ¥ S Refugelde Mex @
L Land v X
[_> Discard Save route ‘ Save & continue

e Example of loop waypoint (within the waypoint list)

e Go to item: waypoint at which the drone should go. The number refers to the position of the waypoint/point in the list.

e Repeat: number of repetitions of the loop.

e Example of loop (within the map): an orange line with arrows shows the path followed during the loop, from the origin to the destintation
of the loop.

o Example of origin of a loop: loop points (origins) are marked with small yellow arrows next to the white circles.

o Example of destination of a loop

The loop is defined by the starting waypoint, which is the waypoint where the loop is selected. The next waypoint of the loop is the one
selected in "Go to item". The path flown by the UA in the context of the loop is represented by an orange arrow that goes from the first
waypoint and the waypoint selected in "Go to item".

In the picture, the flight plan has the following structure.

Item Identification

1 Takeoff

2 VTOL front trans (waypoint 2)

3 Waypoint 3
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Item Identification
4 Waypoint 4
5 Waypoint 5
6 Waypoint 6
7 Waypoint 7
8 Loop to item 4 (waypoint 8)

- Waypoints 5 to 8 (3 times)

9 Waypoint 9

Additional notes:

e When a loop is prepared, the turns should not be too sharp and that the altitudes between the first waypoint of the loop and item towards
the UA "goes" should respect the limit gradients of the UA.
e The destination of a loop should be a regular waypoint.

e Within the loop, no special waypoints should be used (takeoff, land, transition or other loops).

Warnings

Both within the waypoint list and the map when a waypoint or a set of waypoints do not pass the safety checks, a warning will be displayed

next to it.

When hovering over the warning icon in the waypoints list, the issue of that waypoint will be displayed.
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Geocages

Geocages

The "Geocages" menu allows to work with different types of areas and volumes whose goal is to increase the safety of the operations by

ensuring the containment of the UA within the operational volume and ground buffer.
The surfaces prepared can be differentiated by their shape (polygons or circles) and their nature. There are five types of surfaces:

e Pregeocage: pregeocages and geocages are similar en terms of their capabilities. However, the idea behind pregeocage is to execute a
less drastic measure when the UAS crosses it, including warning to the remote crew. Typically, it is expected to consider the pregeocage as
the bounday between the contingency volume and the flight geography.

o Default colour: green.
e Geocage: geocages are typically the external border of the contingency and operational volume. If the UAS crosses it, it is programmed to
automatically trigger a predefined failsafe action (see Safety settings).
o Default colour: orange.
e Ground buffer: it represents the area in which the UAS could fall in case of terminating it after crossing the geocage.
o Default colour: red.
o This area does not affect the operation and crossing it will not trigger any warning or measure. However, it is used to support
operational risk assessments and discussions with civil aviation authorities.

e Adjacent area: the adjacent area (based on JARUS SORA Main Body 2.5) represents the ground area adjacent to the ground risk buffer
where it is reasonably expected that the UA may crash after a loss of control situation resulting in a flyaway. For simplicity, in RigiCloud the
adjacent area starts at the outer borders of the operational volume (geocage).

o Default colour: purple.
o This area does not affect the operation and crossing it will not trigger any warning or measure. However, it is used to support
operational risk assessments and discussions with civil aviation authorities.

e Polygon: generic polygons are volumes with only visual purposes and do not affect the operation.

o Default colour: yellow.

o This area does not affect the operation and crossing it will not trigger any warning or measure.
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The size and altitude of the different areas and volumes should be based on the models defined in the UAS Flight Manual, operational

requirements and/or regulations. Civil aviation authorities may require to justify the sizes and altitudes selected.

Geocage Default Settings

Under "DEFAULT SETTINGS", the shape of the surface (polygon or circle) can be defined, as well default distances between surfaces and their

vertical limits.

From top to bottom:

o Show/hide geocage default settings: allows to show/hide geocage default values.

e Shape selector:
o Polygon allows to draw polygonal surfaces.

o Circle allows to draw circular surfaces.

e Distance path-pregeocage: predefined distance between the flight path (waypoints) and the pregeocage (only when the geocages are

generate through "Generate corridor"). Equivalent to half the width of the flight geography according to the SORA semantic model.

¢ Distance pregeocage-geocage: predefined distance betwen the geocage and the pregeocage. It should be large enough to allow the

remote crew to react in case of surpassing it (if "warning" is the predefined failsafe action). Equivalent to the width of the contingency

volume according to the SORA semantic model.

o Distance geocage-buffer: predefined distance between the geocage and the ground buffer. Typically, following the 1:1rule, it should be at

least as large as the vertical limit of the geocage. Equivalent to the width of the ground risk buffer according to the SORA semantic model.

o Distance geocage-adjacent area: predefined distance between the geocage and the adjacent area. Roughly equivalent to the width of

the adjacent ground area according to the SORA semantic model (SORA 2.5).
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e Altitude highest point-pregeocage: vertical buffer between the highest waypoint and the pre-geocage.

e Altitude highest point-geocage: vertical buffer between the highest waypoint and the geocage.

Altitudes and distances shall be checked to confirm that they correspond to the desired/required limits. Altitudes can be compared in the
altitude graph and the 3D view. As for the horizontal distances, the ruler or the grid can be used. If the parameters differ to the paremeter

selected, the geocage/pregeocage/ground buffer shall be updated.

Geocage creation

Geocages and other containment areas/volumes can be created in three ways:

e Automatic generation through Generate corridor.
e Manual generation: clicking on the map to generate/move vertices for the selected type of area/volume. See Geocage edition.

e Automatic update through "Update cage" (the term cage will be different for the different types of areas/volumes). See Update cages.

Under "GEOCAGES", users may select the type of the area/volume, edit their altitudes and update/simplify/remove surfaces. When there is at
least one area/volume available, the following features and information will be displayed.

e Show/hide area/volume

e Area/volume type: shows the type of the area/volume.

e Enable/disable edit mode: allows to enable manual edition of the area/volume. See Geocage edition.
e Remove area/volume

o Surface type selector: allows to choose the type of the area/volume. From left to right:
o Ground buffer

o Geocage
o Pregeocage

o Polygon

= Adjacent areas can only be created when generating an automatic corridor or when updating other geocages.
e Colour selector: allows to change the colour of the given area/volume.

o Altitude definition: allows to change the vertical limit of the given surface (in AMSL).
o Altitudes can be updated automatically from the highest waypoints (defined in the geocage default settings) or defined manually (for

example, when a particular AMSL limit is requested from competent authorities).
o Altitudes can only be defined for volumes (geocages, pregeocages and polygons).
e Radius definition: for circular surfaces, the radius can be edited parametrically from the list of geocages.
¢ Show information: allows to show/hide additional information of the surface.
e Additional information: shows additional information of the area/volume. From left to right:
o Surface of the area/projected volume (in kmz).
o Number of vertices (only in polygons). In geocages, for redundancy, this number should be below 256 in order to have the
geocage stored both in the autopilot and the onboard computer.
o Vertical limit (AMSL). Only for volumes (geocages, pregeocages and polygons).
e Update [cages]: see Update cages.

o Simplify: simplifies the shape of the surface. This tool should only be used if there are more than 255 vertices in the geocage. If this tool is
used, the user shall remember to check that the flight plan is still within the different surfaces and that the level of safety is still compatible
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See Operation structure for more information on how to properly set geocages, pregeocages and ground buffers

Generate corridor

TECH

This tool allows to automatically generate a corridor based on the geocage default settings, including "Distance path-pregeocage". Manual

modifications migth still be needed, whether it is to reduce their size locally (e.g. during multicopter phases) or to increase it (e.g. in a location

where more space is needed to executing certain contingency manoeuvre).

Geocage edition

Polygons

Vertices can be added by simply clicking on empty locations in the map. Existing vertices can be edited by clicking on them and dragging them
to the new location. Intermediary vertices (white circles) can be added by clicking on and dragging intermediary points between vertices (semi-

transparent circles). The user shall ensure that there is always at least one path connecting two different points without crossing the geocage.
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Circles
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The center of a circle can be added by clicking on the map. To edit its position, it can be dragged within the map. The radius can be modified
directly in the geocage menu or by dragging the external points of the circle on the map.

Color: Dark red

1. Radius: here the radius of the geocage can be modified.

2. Example of external point

3. Example of circle center
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Depending on the type of area selected, by clicking on "Update cage", the other types of areas/volumes will automatically be

updated/generated based on the values defined in "Geocage settings". The altitudes are also modified based on such settings, but only the
updated area/volumes. The altitude of the reference area/volume is kept as it is. If a different value is desired, the user needs to modify it

manually or update [cages] from a different reference area/volume.
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Rally Points

L L
Rally Points overview
When commanding a Smart Rally Point (SRP), the UA will fly towards the rally point with the closest path towards it.

This is particularly useful when flying in dense airspaces or areas with limited ground control in a way that, in the event of a degradation of the

flight conditions, the UA could fly towards a rally point and land in safer conditions.

It is also useful in operations where battery degradation has been observed by the remote crew or detected by the system, in order to land in a

safe enough place.

Operators shall ensure that rally points are not only within the operational volume (geocage and pregeocage), but also that the paths towards

the rally points are within this volume.
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Rally points menu: allows to see the rally point list and their information, center the map on any of them or remove them.

List of rally points:

e Rally point identification

e Expand/collapse rally point information
e Center the map on the rally point

e Remove the rally point

e Rally point information (coordinates and altitude)
Operators should decide if the takeoff and/or landing waypoints should be considered rally points or not.

In the map, white lines connecting the flight path to the closest rally point (including takeoff and landing points, if so enabled) are displayed.
Turning manoeuvres that might be required to go towards the rally point are not displayed.
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e During an SRP command, the autopilot chooses the "closest" rally point by minimising the along-route distance from the UA projection to

the rally point branch-off projection (pluse a penalty of 4 km if a fixed-wing U-turn is required).

e Rally points whose path (branch-off to rally point) breaches the geocage are rejected.

e |f there are no rally points available, SRP falls back to the closest operation endpoint (takeoff or landing) based on the same path-cost logic
(insted of continuing to the mission-end).

e Coinciding segments: the same rally point can be projected onto several segments allowing to fly A-B-A and/or loop operations with

optimal route to the rally point.

Rally Points altitude

More information on Rally Points and the UAS behaviour is given in the UAS Flight Manual.
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Safety settings

Available actions

The "Safety" menu opens the safety settings of the operation. Default safety settings are defined per operation instead of per project since,

depending on the concept of operations and the risks involved, different operations can require different settings.
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The user shall select a safety profile among the available ones (including default RigiTech safety profiles and project profiles defined by users of

the project). See Safety profiles.
When selecting a safety profile, a summary of its safety settings is shown.

Disclaimer:
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e The operator shall ensure that safety settings are defined properly and are adapted to the operational, technical and regulatory context,
such as: presence of obstacles, gradient, size of the pregeocage and geocage, maximum allowed altitudes, etc.

e RigiTech is not responsible for any incident related to incorrect or inconsistent safety settings.
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Safety checks

Safety checks overview

Safety checks are a preliminary way to ensure that the flight plan is properly prepared by checking its structure (takeoff, landing and transitions,

as well as gradients and possible collisions with the terrain) and safety elements (geocages and rally points).
Disclaimer:

e Although passing all the mandatory checks ensures a certain coherence of the route, passing them does not warranty that the route will be
safe and no accidents will happen, since safety checks do not verify elements such as the weather, sharp turns, collisions with obstacles or
airspace density.

e The operator shall ensure that the route is safe enough and suitable for the operation.

e RigiTech is not responsible for any decision taken by the operator due to the interpretation of the safety checks.

The following pictures contain examples of a route with all the checks passed while the second one includes warnings and checks not passed.
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o List of safety checks: allows to see the status of the checks.
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e Enable/Disable: enables/disables checks. This tool can be used to restart the checks in case of need.

QRIGITECH

e Rally point terrain profile: allows to see the terrain profile in the vertical slize of the path between a generic point of the flight plan and

the rally point. See Rally Points Checks
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o In order to see this profile, the user shall hover the mouse over a rally point path.
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Not all the checks have the same importance. For example, there could be flights without a transition (if planned only in multicopter), but

takeoff and landing points are definitely needed.

Takeoff waypoint

Checks if the flight plan starts with a takeoff waypoint and if there are multiple takeoff waypoints.

Passing this check is mandatory

A warning will also be displayed if:

e The pad altitude is below ground. In this case, the check can be neglected, as long as the pad altitude has been measured and validated by

the operator.

e The origin marker is not set. In this case, RTK will not be used.

Landing waypoint
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Checks if the flight plan ends with a landing waypoint and if there are multiple landing waypoints.
Passing this check is mandatory.
A warning will also be displayed if:

e The pad altitude is below ground. In this case, the check can be neglected, as long as the pad altitude has been measured and validated by

the operator.

e The origin marker is not set. In this case, RTK will not be used.

Drop waypoint
Checks the structure of the "Drop" waypoint. A warning will be displayed if:

e There is more than one "Drop" waypoint.

e The "Drop" waypoint is in a fixed-wing section.

e The Approach altitude and the Pad altitude are too close (<20 m).
e The Approach altitude and the Pad altitude are too far (> 20 m).

e The Approach altitude is below the "Drop height above target".
Passing this check is mandatory.

A warning will also be displayed if the pad altitude is below ground. In this case, the check can be neglected, as long as the pad altitude has
been measured and validated by the operator.

Note: This check is available only if a "Drop" waypoint is used in the flight plan.

Transitions

Checks if the transitions are correct, both in order and in distance. The check will not be passed if:

e The number of transition points is uneven.
e The order of the transitions in the route is not "front" and "back" transitions.

e The distance of the transitions is not enough.

o Front transition: 250 m

o Back transition: 250 m
e The takeoff point is too far from the front transition point (1000 m).
e The landing point is too far from the back transition point (1000 m).

e One or both transitions points are too close from ground (altitude <30 m AGL).

Passing this check is recommended. However, when there is not enough space to execute the transitions with enough distance, it might be
acceptable not to pass it (only if the causes are the distances) as long as the operator has evaluated the consequences of a shorter transition

distance within their operational context.

Waypoint distance
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Checks if the maximum distance between checkpoints is respected (5000 m).

Passing this check is mandatory.

Collisions
Checks if there are collisions with the terrain (only ground level + 15 m, no obstacles are taken into account).

Passing this check is mandatory.

Gradients
Checks the gradients of the waypoints (4° or 4 m/s of vertical speed while flying at 29 m/s in fixed-wing configuration).

Passing this check is generally mandatory. However, if there is enough space for the UAS (both in containment and presence of
obstacles) to execute a helicoidal climbing and/or descent, it might be acceptable not to pass this check when the operator is confident
that the execution of the operation will be safe and adequate.

Geocage

Checks if there is a geocage and a pregeocage in the route (warning) and, in case of having one of each, if there is a violation of it (check not

passed).

Passing this check is mandatory.

Feasibility distance
Checks if the route distance is below the maximum distance (100 km).

Passing this check is mandatory.

Flight time
Checks if the estimated flight time is below the maximum endurance of the UA (59 min).

Passing this check is mandatory.

Rally Points checks

e RP altitude: checks if the Rally Point altitudes are acceptable.
e RP distance: checks maximum distance of all the generic points of the the flight plan to the closest rally point (1000 m by default, but it
can be changed by requesting it to RigiTech).
e RP path: checks if there are potential collisions between the generic points of the flight plan and the path towards the closest rally point.
o Green path: the distance between the path and the rally point is within the predefined limit (10000 m by default, but it can be
changed by requesting it to RigiTech) and there are no collisions between the path and the terrain.

o Yellow path: acceptable distance, but collisions with the terrain.

o Red path: no collisions with the terrain, but distance above the limits.
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o Purple path: collisions with the terrain and distance above the limits.
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Passing these checks depend on the standard and contingency procedures and the expected use of SRP or Smart Rally Point manoeuvre.

e |t can be acceptable not to pass the RP distance safecty check if the flight plan is structured in such a way that it is reasonable to expect
that the SRP manoeuvre will be executed in fixed-wing. Otherwise, if the rally point is too far in multicopter, an emergency landing will
likely be triggered automatically.

e [f the use of SRP as a contingency measure is expected, ensuring that the RP paths are correct is mandatory.

Interpretation and importance of safety checks

The following checks are mandatory and need to be passed:

e Takeoff waypoint (with the potential exception of the pad altitude under ground)
e Landing waypoint (with the potential exception of the pad altitude under ground)
e Waypoint distance

e Collisions

e Gradients (with exceptions)

e Geocage

e Feasibility distance

e Flight time

The following checks depend on the flight plan and the operational context:
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e Transition

e Rally Points checks
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Operation structure

Within RigiTech UAS Technical Manuals, operational restrictions supporting flight planning can be found in Appendix - Operational Restrictions.

Altitude graph

The altitude graph is a fundamental tool to do a preliminary check of the altitudes and vertical structure of the flight plan, since it provides

information on the terrain (without obstacles), waypoints, geocages (see Geocages) and maximum flight altitude deviations.

1. Altitude scale (in m AMSL)

2. Terrain profile

3. Waypoints

4. Altitude of the geocage (orange by default)

5. Altitude of the pregeocage (green by default)

6. Upper deviation limit of the flight altitude (white)
7. Flight path (red)

8. Lower deviation limit of the flight altitude (white)

In order to avoid collisions with the terrain and ensure a proper structure of the vertical containment, as a preliminary step, the altitude graph

can be used to ensure that:

e The flight path is above the terrain
e The lower deviation limit of the flight altitude is above the terrain
e The upper deviation limit of the flight altitude is not above the pregeocage

e The pregeocage is below the geocage
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Disclaimer:

e The altitude data sources do not include artificial and natural obstacles.
e The operator shall consult with their competent authority what sources are acceptable to ensure proper obstacle avoidance.
e The operator shall evaluate the presence of obstacles in their operational volume and plan operations accordingly.

e RigiTech is not responsible for any decision taken by the operator due to the interpretation of the altitude data.

Zoom

It is possible to zoom in a section of the altitude graph by hovering the mouse over the altitude graph, keep left-click, grab the section and

release it.

Waypointg "

Waypoint 10 (Prev):
Waypoint 11 (Next):

Waypoint & (Prev): 6524m STour de Sat
Waypoint 7 (Next): 6376m

R Terrain: 1836 m

Others

Specific elements limitations and vertical structures of a UAS shall be consulted in the UAS Flight Manual (vertical structure, transitions, turnsm

safety distances, etc.).
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A > RigiCloud User Manual >  Logistics Center >  Checklists

Checklists

Before starting an operation with a RigiTech UAS, different checklists need to be completed by the users.

o Daily checklist: needs to be donce at least once a day.
e Ground checklist: needs to be done before each flight by a person on ground.

o Pre-flight checklist: needs to be done before each flight, after creating an operation, by the Pilot In Command.

The "Checklists" module allows to create those checklists.

Checklists

RigiTech proposes default checklists of each kind. Users may select these (see Settings) or create new ones.
RIGITECH - TRAINING AND EXAMPLES Al )

Checklists Checks

Batch actions -

Id Name Type Description =
(mE: Eiger daily checkiist Reference from the Eiger Flight Manual ® B
a s Eiger ground checklist Reference from the Eiger Flight Manual ® B
oo
0o
1 Eiger pre-flight checklist m Reference from the Eiger Flight Manual @& b
Pl
Disabled: false
Flight plan correct
=) Flight plan correct for the intended operation
A Airspace clear
Airspaca clear

Weather forecast acceptable
Weather forecast acceptable (no degradation and within lmits).

Other stakeholders contacted
Other relevant stakeholders contacted (if applicable).

External services appropriate
Performance of other relevant external services appropriate for fight (i applicable).

UAS ready
UAS ready to fly.

Remote crew ready
Remote crew ready to fl.

: ®
5
Checklists are identified by their ID, name, Type and description.

When creating a new checklist, users can duplicate and edit existing checklists. In the checklist edition menu, the user can define its name,
description and type, as well as defining which checks should go into the list.
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Selected checks can be reordered by dragging and dropping them.

Checklists Checks
NEW CHECKLIST
. R . Checist type ™

Checklist name Description ey -
oo
6o

Checks into the checklist Selected checks (drag and drop to reorder)
M

Main bedy condition

D Main body condition acceptable.

O s and contral surfaces condition

Wings, tails and control surfaces condition acceptable and locked position
=
&

O Propellers and motors condition
A Propelers and mators condition, tightening and mounting acceptable.

O Lenses cleaned

Lenses of the cameras and the groun r cleaned
B O No close to motors

No one s close to the motars
Q i
= [m) Battery inserted connected

Battery inserted securely and connected.
/) O UAS pre-armed and parachute armed

UAS pre-amed (pre-arm button) and parachute amed.
(L] [m] Payload bay closed

Payload bay closed.
) FTS, motors and servo tests passed

FTS, motors and senvo te:

= Darachuta disarmad

Cancel Add Checklist

‘. ®

Checks

Within the "Checks" menu, a list of the available checks created in the project is available (default ones are not shown in the list). Checks can be
added ("+" button) or edited.

In the editor menu, checks are defined based on their weight (parameter irrelevant for end users), their name and description. Then, the user

shall decide if the check is mandatory or not, and if specific telemetry values are needed for the check.

Checks with telemetry values assigned to them will show these values during the completion of the checklists before in the Control Tower.

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
86 of 181



RigiCloud User Manual - 1.20 QRIGITECH

RIGITECH - TRAINING AND EXAMPLES 0 QR
Checklists Checks
NEW CHECK
Checkweight™
0
) * The weight s used to order the checks in a checklist, more weight more on top.
6o
~ Check name*
Description
&=
=]
A W Mandatory
Needed telemetry values for the check
O rlight indicators [0 Absolute altitude [ Relative altitude O wind
O Thottie [ sattery remaining [ eattery voltage [ sattery curent
[ ssteeny consumed [ Airspeed sensor 0 Pich 0 ot
[ Heading

Cancel  Add Check

: ®

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA.

87 of 181



RigiCloud User Manual - 1.20 QRIGITECH

A > RigiCloud User Manual >  Logistics Center >  Scheduler

Scheduler

The Scheduler is a module where you can assign dates, crew members, vehicles, delivery requests and/or routes to an operation. It can be used

with different views depending on the desired time view: per day, per week, per month or per year.

RIGITECH -

1 2]

@

orone Tom o o 2om o som oo

No Drone assigned

oo
oo

16:00 - 17:00 Scheduled @

test office route (14:00)
—

Pilot in command:

Ground operators:

@

o)
®

=

1. Date/Time selector: allows to change the date/time represented.

2. Time row: shows the times available within the time view. The cell in red represents the current time (hour within a day or days within a
week, a month or a year).

3. Time view: allows to change the time view (Day, Week, Month or Year).

4. Drone column: shows the vehicles available in the project. The first cell is "No Drone assigned", useful for operations which don't have a
specific vehicle assigned yet.

5. Available slots: shows the available slots for scheduling operations per time and vehcile.

6. Example of scheduled operation:

o Summary of the operation: shows the time, name, route and remote crew assigned to the operation.

o Status of the operation: Shows if the route is completed or in progress.

Whether an empty slot or a scheduled operation is clicked on, a window will pop up showing the parameters of the operation. Since the vehicle

and the time are selected in the main view of the scheduler, it is now possible to name the operation and select a route and a pilot in command
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(with ground operators, if desired).

h 4
e

@ DELIVERY REQUESTS:

([ RGN~ test office route
© orevsron A

N

W

20230404 test office route _omments ‘ Next ‘
oo comm— 4 5 6
A A

Cancel Save

1. Delivery requests: allows to assign the operation to a delivery request.

2. Route selector: allows to select a route within the list.

3. Operation name: allows to name the operation and put comments. By default, the name of the operation will is given by the date of the
operation and the name of the route.

4. Remote crew selector: allows tou to assign a remote crew to the operation. The first person is the Pilot In Command (PIC) which, by
default, is the person scheduling the operation. Additional members will be assigned as ground operators.

5. Cancel: allows you to cancel the creation/edition of the operation.

6. Save: allows you to save the operation.

When navigating through the different resources, you will start with the route selector. After selecting one, you will automatically pass to the

next step (Operation name). You can click on "Next" to pass to the next step and finish the creation/edition by clicking on "Save".

It is possible to navigate through the different menus by clicking on them. It is also possible to enter the name of the desired route or pilot in

the search box (displayed only in "Route selector" and "Remote crew selector").

Once an operation is scheduled, it is possible to access to it again by clicking on it. If you don't click on it, but pass over it with you mouse, a

summary of the resources will pop up.

Finally, it is possible to move a scheduled operation within the available slots, both per drone and date, by clicking on it and dragging it to the

desired location.
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A > RigiCloud User Manual > Logistics Center >  Operations

Operations

Operations

The operations page shows information of the operations and simulations conducted within your project.

RIGITECH - I Al Q)

OPERATIONS @

Name ststus - Dome - Fom T ||g Show simulators ‘|

3| Show simulators: false @

Name Takeoff time Delivery time Status
88 3/4/2023 - 9:55:32 3/4/2023 - 10:2046 [ oeivered § & &
N 4/2023 - 82001 [ oeivered ® ¢
31/3/2023 - 122135 [ veiivered © &
0 E=D ® ¢
| 31/3/2023 - 102138 [ veiivered ® &
& 31/3/2023 - 950:42 [ oeivered ) ® ¢
31/3/2023 - 91:52 [ veiivered } ® &
sor3/2003- 12723 so/3/2023 w2808 L oeivered & &
30/3/2023 - 7:55:1 30/3/2023 - 7:5672 [ veiivered }
30/3/2023 - 5632 30/3/2023 - 15700 w
3073 30/3/2023 - 15532 [ oeiivered
20230329 senarelens | 17:301 20/3/2023 - 7:40:04 [ pelivered }
Cossonay pilot in command: | Operation id: 16:
o Ground operators: | N Distance flown:

Chavannes-e-Veyron /~

puas -

Keybosrd shartouts | Map data £2023 Gasgls | Tems of Use Comments:

1. Filter menu: here you can filter your operations, from left to right, by name, status (delivered or incident) and dates. This section is only
open if you click on "Open Filters" (see below).

2. Show/hide simulators: allows to show/hide simulated operations.

3. Active filters: shows a summary of the active filters.

4. Operations information: here you can see all the operations/simulations conducted within your project. From left to right, you can see the
name of the operation, the takeoff time, the delivery time and the status of the operation.

5. Download in CSV: allows to download the list of operations of the project with their attributes.

6. Open filter: Opens/closes the filter menu (see above).

7. Show/hide all attributes: shows/hides all attributes of the operation. From left to right, top to bottom:

o Name of the operation

o Serial number of drone used for the operation
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o Takeoff time
o Delivery time

o Status

o Pilot in command

o Operation ID

o Ground operators

o Distance flown
o Batteries

o Mission time
o Payload

o ApLog

o OCLog

o Comments

QRIGITECH

8. Edit operations: allows to edit the operational resources associated to a flight (delivery requests, route, operation name, remote crew

9. Example of all attributes: when showing all the attributes of an operation, you have access to the name of the route (and its

10. Flight review: allows to access the flight review.

Flight Review

8

® @ =

W B

B

and/or batteries).

representation on the map), and the different attributes of the operation.

riciTecH - I

RigiTech Eiger

ER_3C20+206+1756390680+12+2025-08-28_16-18-18_px4.ulg

General information
Fiight Review Version:
Aiframe:

Hardware:

Software Version
Logging Star: 2
Logging End:

Logging Duration:
Fiight Status:

V2-production-aS806555
1022
PX4_FMU_V6C (V6CO1)
208¢78bd
280820251678
28082025 1632
o418

'

» Show statistics
» Show satellte information
» Show pad estimations

» Show additional data

v Show plots

positon velocity

Position Local
o

&0

Leatet | Imagery © apbos:

Attitude Controler onss Power Other sensors Other plots Logged messages

—estmaea |

— satpaint 5o}
— GNSS (projected) [e
o Positon Setpoints
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e Open 3D View: opens the 3D View representation of the flight.
e GNSS Analysis: opens the GNSS analysis module. Advanced plots allowing to analyse the GNSS performance throughout the flight.

e Vibration Analysis: opens the vibration analysis module. Advanced plots allowing to analyse the vibrations throughout the flight, provided
that the information is logged at high enough frequency.

e Open PID Analysis: opens the PID analysis module. Advanced plots allowing to analyse the performance of the PID controllers.

o Show statistics: collapsible table with statistics of the flights. Flight statistics grouped in sub-tables, split for the different flight regimes

where applicable with some automated performance checks.

e Show ...: grouped plots. Thematic tabs for easier overview.
Additional information on the flight review can be found in the Log Analysis using Flight Review.

Additional information on the 3D View representation of the flight can be found in Replay Drone Flights in 3D with Flight Review.
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A > RigiCloud User Manual >  Control Tower >  Control Tower

Control Tower

Overview

The Control Tower is, with the Airbridge Planner, the most important module of RigiCloud in terms of the flight operations. Here, all the

connected drones (and simulators) of the project can be seen/monitored/controlled, as well as other features described in the previous

sections if desired (routes, bases and markers, airspace, air traffic, weather, etc.).

Moy
Montla:Ville 24
Montri St o i 5 o o
/- Jorat:Mézieres™ 9 | &
Grancy, ¢
rancy, < 5
og &
oo GRANDES-CHAUMILLES
A Vullierens
Pal
© i A
& Clarmont
CERNIAT. N
A \
Chateau/delVufflens &
S
B “ Denel
Gimelys
3 Lavigny
MONTHERGD s Puidoux
‘Aubonne
> Publier: ﬁ‘;““” 021 .
Map e 92023 Gooplel magery $2023 Terabitic | Terms of Us

1. Drone control: opens the drone control menu with a list of vehicles and simulators within the project.

2. Example of simulator

The use of the map has been described in Map navigation and tools.

Drones

Once the "Drone control" button is clicked on, a menu will open, allowing to control a drone, a simulator or a simulated air traffic within the list,

as well as taking its control (drone and simulator).
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- A @

Simulators

=  SIM_TRAINING_12_1

€ 4654452736215713 (@ 6.655417680740348
@

I 7172 m 1 Times

+i 0 °

b

0 kts

Control Start simulator

<~ SIM_TRAINING_12_2
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e Module selector switches between drones (left) and simulators (center) and simulated air traffic (right).
e Search box: allows to search for a specific vehicle/simulator.
o List of drones/simulators: list of vehicles within the project.
o Every drone/simulator is listed with their ID.
o If a vehicle is connected, the symbol will turn red and the status will be shown.
e Control: allows to take control of the vehicle (only for drones and simulators, see Flight control overview). This action can also be done by
clicking on the symbol of a vehicle on the map.
e Show last known position: shows the last known position of the vehicle through a grey symbol on the map. Its coordinates are shown
when clicking on it.
¢ Pin map to drone: fixes the center of the map to the position of the specific vehicle.
e Go to drone: goes to the position of the specific vehicle.
e Show/hide information: shows/hides information of the vehicle and control options. If the vehicle is connected, the battery and the flight
mode will be displayed (see Simulators).

Show last known position

When clicking on "Show last known position®, the last known position of the vehicle being controlled will be displayed on the map. By clicking
on it, a window will pop up containing the information of the name of the UAS, the remaining battery before losing connection, the last known
coordinates and the last time of connection.
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® - SIM_TRAININGJZ1 L X
© assesossosseos @ ssesIOIesIE
1 0o @ Tmes
‘o E %0 s
Control Start simulator
=S|
N - SIM_TRAINING_12.2 L X0
@
+ siM_235 [ X 2%
Sl
A
E}]
©]

=3

Simulators

In order to simulate a route, the "Drone control" has a dedicated page for simulators. The interface is mostly identical to the interface of the

"Drone" page, but with some differences to start them.
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< SIM_TRAINING_12_1 O A~

& 4654452736215713 (@ 6.655417680740348
1 7173m @ 100 x

= 80*r

b

5 m/s

Intended sim speed 1x Real simspeed 100 x

Control Stop simulator

Available information:

1. Battery of the vehicle: shows the battery of the vehicle.
2. Flight mode: shows the status of the vehicle.
3. Simulator information: shows the position and speed of the simulator.

4. Latitude and Longitude: coordinates at which the simulated vehicle will start. The latter need to be close enough to the takeoff point of
the simulated route. Otherwise, a warning will be displayed showing the deviation and the simulator they will not take off.

5. Altitude: altitude at which the simulated vehicle will start (ground altitude in m AMSL).

6. Simulator speed: speed at which the simulator simulates the flight (by default, 1). From 1to 10, speed 1intends to be real-time simulation
(ideal for training and validating operational procedures), while 10 represents a faster simulation (better for supporting the validation
process of a flight plan).

7. Wind direction and speed: allows to simulate wind conditions based on its direction and speed. The conditions will be kept until the
simulator is stopped.

8. Intended and real speeds: when simulators are started, the intended and real simulator speed will be displayed.

9. Start/stop simulator: allows to start/stop the simulator (depending on the status of the simulator). The different options are:

o Start simulator: allows to start the simulator at the specified location (shown coordinates).
o Starting simulator: after clicking on "Start simulator", this message will be shown during a few seconds, until the simulator has started

correctly.

o Stop simulator: allows to stop the simulator. After using them, simulators should always stopped in order to avoid problems due to
the use of the resources of the server.

o Stopping simulator: after clicking on "Stop simulator", this message will be shown during a few seconds, until the simulator has
stopped correctly.
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How to select the position of a simulated vehicle

Before starting a simulator, the desired position can be selected by right-clicking on the map and click on "Start simulator here". The coordinates

and altitude shown in the simulator information will change automatically. The simulator can then be started. Simulators can be started at an

empty location, but also at a marker or a base.

In order to change the position of the simulator, with the control of a simulator taken, users should right-click on a base or marker (or in at an

empty location) and click on "Move current simulator [ID of the simulator] here". Another option is to stop it and restart the process from a new

empty position.

simulator at marker

Moving and resetting started simulators

In order to change the position of a started simulator, with the control of the simulator taken, users should right-click on an empty space of the
map and click on "Move current simulator [ID of the simulator] here". A similar process is required to reset the battery of the simulator ("Reset

battery for [ID of the simulator]").

Set simulator here
Move current simulator SIM_225 here

Reset battery for SIM_225

Limitations

o |f the takeoff point is higher than the landing point, the simulator will crash in flight when the flight plan crosses the same altitude as the

takeoff point.
o |f the takeoff point is lower than the landing, the drone will land inside the ground at the same altitude as the takeoff point.

Representation of drones and simulators

Drones are represented with the icons of drones, while simulators are represented with triangles. The presented colours depend on their status

(see Messages, status and operation boxes).
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FRANCE

Simulated air traffic

Air traffic may be simulated by going to the "Air Traffic Sim" tab, right clicking on the map and selecting "Add simulated aircraft here".
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For each new air traffic simulator, the following settings may be configured:

e |CAO number: (randomly generated) identification of the simulated aircraft.
e Ajrcraft category: airliner, light airplane, helicopter parachute or balloon.

e Coordinates

e Ground speed

e Altitude

e Vertical speed

e Heading

e Flying distance

e Loop (continuously repeat the simulation)

e Live time: time for which the simulator will run
Simulated aircraft may be removed, stopped or started. Finally, all simulators may be started or stopped at once.

WARNING: SIMULATED AIRCRAFT MAY BE DETECTED BY REAL DRONES!
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A > RigiCloud User Manual >  Control Tower >  Flight Control

> Flight control overview

Flight control overview

Flight control

QRIGITECH

When a vehicle (or a simulated vehicle) is online and received by RigiCloud, it will be displayed on the map. It can be controlled and/or

monitored by clicking on it directly on the map or by clicking on "Control" in the list of vehicles (or simulated vehicles).

The left pannel (drone control menu) includes, from top to bottom, the following elements:

e Drone and tools

e Command and control tools: shows the commands that can be sent manually to the vehicle.

o D of the vehicle
e Control commands

e Messages, status and operation boxes

o Messages: shows relevant messages sent by the UAS to RigiCloud and RigiCloud messages.

o Status box: shows the status and health of the vehicle.

o Operation box: shows operational information of the vehicle.

e Standard Operating Procedures

o Telemetry
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In the map, next to the vehicle/simulator, the following elements can be represented:

e Secondary GNSS position: represented with a red dot. Depending on the resolution of the map, it may be hidden behind the vehicle icon.

e Wind direction: represented with an arrow.

Command and control tools and filters

SIM_TRAINING_ 121 *» 0 <

Command and control tools allow to filter certain map elements of the operation, fix the map to the vehicle, go to the drone and leave the
control of the vehicle. From left to right:

e Show/hide mission: shows/hide the mission (i.e. the flight plan) uploaded to the vehicle.

e Show/hide geocages: shows/hide the geocage (and other surfaces) of the operation.

e Show/hide rally points: shows/hide rally points of the operation.

e Show/hide wind arrow: shows/hide the wind arrow (indicating the wind direction perceived by the UAS).

o Show/hide flight detector areas: shows/hide flight detector areas (two cylinders used for air traffic detection).

e Show/hide altitude profile: shows/hide the altitude profile of the flight plan and the terrain.

e Pin map to drone: fixes the center of the map to the position of the specific vehicle.
e Show last known position: shows the last known position of the UAS.
e Go to drone: goes to the position of the specific vehicle.

e Leave control: leaves the control of the specific vehicle.

Standard Operating Procedures (SOPs)

Load an Operation

Before any flight, an operation needs to be loaded into the UAS by clicking on "Load an Operation". The operation may have been scheduled
previously (selecting a route, a name and a remote crew), but it is also possible to create it after taking control of a vehicle (or simulated

vehicle).

After clicking on this button, a window will pop up, allowing to select an existing operation (by clicking on it) or creating a new one (by clicking

on "Create new operation"). It is also possible to click on "Cancel" to cancel to process.
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Select an operation or create one

_BYLOS TRAINING (6 20250527 RT_BVLOS TRAINING (5)

[ cancel | [ croate new operation

Independently of the path chosen, the last parameters and resources of the operation need to be confirmed.

@ DELIVERY REQUESTS:

oo

@ OPERATION NAME:
o

@ sareries: (e

@ PAVLOAD:

Back | [ cancel | [ save | [ Upload aperation
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o Delivery requests: allows to link the operation to a delivery request (see Requests interface).

e Route: defines the flight plan linked to the operation.
o For real drones, only flight plans with APPROVED status can be uploaded.

e Operation name: allows to change the name of the operation and add comments. By default, the name of the operation is based on the

date and the name of the flight plan.
e Remote crew: allows to add a PIC (by default, the user creating the operation) and, if any, other operators.
e Batteries: assigns batteries to the operation (the number will depend on the model of the vehicle used).

e Payload: assigns an estimated payload weight to the operation.

Once the resources are selected, it is possible to go back, to cancel, to save the operation created/modified and to upload it. The operation will
not be uploaded if there is any technical error in the flight plan.

It is possible to clear the operation by clicking on "Clear Operation".

Checklists

There are up to three levels of checklists, based on the Standard Operating Procedures of the UAS (as defined in its Flight Manual):

e Daily checklist: it needs to be executed at least once a day. It may include FTS, motors and servo checks.
e Ground checklist: it needs to be executed before every flight. It may completed by ground personnel before uploading the operation.

e Pre-flight checklist: it needs to be executed before every flight. It needs to be completed after uploading the operation.

When configured for the project, the different checklists may appear. By clicking on any of them, a window will pop up with the specific
checklist.
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No one is close to motors®
No one is close to the motors.

Battery inserted and connected*
Battery inserted securely and connected.

UAS pre-armed and parachute armed*
UAS pre-amed (pre-arm button) and parachute armed

Payload bay closed"*
Payload bay closed

FTS, motors and servo tests passed®
FTS, motors and servo tests passed.

Parachute disarmed*

Failsafe =
Parachute disarmed ailsafe arme

A WARNING - Motors will start spinning

Check motors + FTS =
Cancel Validate
Check that the motors are spinning, then cut by the FTS, then regained.

Check servos
Check that all servos are moving

‘ start ‘

‘ Cancel H Save ‘

GNSS status acceptable”
(GINSS status acceptable (green) for the fight

C2link acceptablet
C2 ink acceptable (green or yellow) for the fight

Failsafe battery®
Faisafe battery level indication (voltage and current)
operationallimitations of the UAS and the operation),

Battery Remalning 100 %
Battery Voltage: 4551/
Battery Current A
Battery consumed: - mAn

Main battery®
Main battes (voitage and current) within tolerance (s
‘operational imitatians of the UAS and the operation) and above 444 V

General health and status®
General hiealth and status wihout erfors (exceat the p:

Telemetry fink*
Telemetry link connected.

Visual inspection
Overail visual inspection (main body, wings, tal, propeliers).
Only after the frst fight of the day.

cancel | [ save |
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PRE-FLIGHT CHECKLIST

rmed (f applicabie)

te

| services appropriate for fight (# applicable).

UAS ready*
UAS ready to fy.

Remote crew ready*
Remote crew readly to fy.

e FTS, motors and servos checks:
o FTS, motors and servs checks are particular checks that send commands to the UAS. SOPs, as defined in the Flight Manual of the UAS,

possible complemented by the operator's needs, must be followed to ensure safety (e.g.: ensuring there is no one next to the motors,
parachute armed, etc.)
o When clicking on "Start", the action will be executed by the UAS after a few seconds (depending on the model, it may beep before).
o Itis possible to cancel them by clicking on "Cancel".
o Once they are validated, the user should click on "Validate".
e Checks with an asterisk next to them are mandatory. Others may be optional or depend on the operation.
e Some checks may include telemetry and/or indicator values to help verifying them.
e After completing all the mandatory checks, the user should click on "Save" to confirm the fulfillment of the checklist.
e Checkliststs passed will turn green. By hovering the mouse over a completed checklist, information on the user and the time of the

validation will be displayed.

All rights reserved. Copies of this publication may not be reproduced for personal, company or

organisational use without the expressed permission of Rigi Technologies SA.
106 of 181



RigiCloud User Manual - 1.20 QRIGITECH

STANDARD OPERATING PROCEDURES  ~

‘ DAILY CHECKLIST ‘

Completed 00:12-54 ago by
P ———

EXECUTE OPERATION

CLEAR OPERATION

Execute operation

Once the checklists are completed, the operation can start by clicking on "Execute Operation", which will make the UAS (or simulated UAS)

start its operation.

If the operation cannot be started for any reason, error messages will be displayed in the Messages box. The main reasons behind this could be
an incorrect flight plan, an incorrect status of the vehicle (including, but not limited to, errors in sensors, communications or vehicle out of the
geocage) or an incorrect positioning of the UAS compared to the takeoff position (vertical and horizontal).

It is possible to cancel the execution of the operation by clicking on "Cancel Execute Operation". Before executing the operation, the UAS will

beep and a counter will be displayed in the Messages box.
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STANDARD OPERATING PROCEDURES

DAILY CHECKLIST

LOAD AN OPERATION

CANCEL EXECUTE OPERATION

Use of the camera

For UAS models with on-board cameras, live streaming of the camera/s can be shown/hidden by clicking on the "Open video player" button
(top-right corner).
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When the video player is available, it is possible to:
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e Start streaming: sends signal to drone and starts video-proxy
e Full screen video

e Toggle camera (if more than one camera is available per drone model)

-
@ SIM_TRAINING_12_1 .
o (=]
N e (]
o s s (-]
o Disarmed (MC) °
@ oms )
D
vessaces ‘e

Noimportant messages Fs satelites:
Fsal (AmsL;

STANDARD OPERATING PROCEDURES

‘ DAILY CHECKLIST ‘
‘ LOAD AN OPERATION ‘
GROUND CHECKLIST

PRE-FLIGHT CHECKLIST

Wind Direction:

CLEAR OPERATION

Batt Type:

L cRond

\
1 oRvE

A\

If Precision Takeoff (takeoff navigation supported by the camera) is enabled, the front camera cannot be accessed on ground or until takeoff is

complete.
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A > RigiCloud User Manual >  Control Tower >  Flight Control >  Control commands

Control commands

Control commmands

Control commands are used to trigger particular behaviours of the UAS during flight. The detailed performance after triggering each button may

vary per UAS model. Additional details and particular precautions are given in the UAS Flight Manual. In particular:

e Turn direction and space required
e Margins required with geocage/pregeocage
e Altitude requirements

e Any other applicable precautions or requirements

CONTROL -~
o

The colour of the buttons indicates the number of times a button needs to be clicked on in order to be executed. This is meant to avoid human

errors when monitoring an operation. Yellow buttons require two clicks and red buttons require three clicks.
From left to right, the commands are:

e Continue operation (yellow, double click): cancels any contingency/emergency behaviour (except "Terminate") and continues the
operation (returning to the nominal flight plan).
o This button is only available when a contingency/emergency command is triggered.
o Buttons triggered are disabled until the UAS switches to a different behaviour (e.g.: after continuing the operation or triggering
another command).
o Upon mission resumption following an automatic back transition (other than a quadchute linked to fixed-wing capabilities
degradation), the drone will automatically retransition to fixed-wing rather than remaining in multicopter mode.
¢ Hold (yellow, double-clicks): enters in hover mode (multicopter configuration) or loiter (fixed-wing configuration).
o If Hold is triggered manually while in fixed-wing mode and the resulting loiter would breach the pregeocage, the UA will automatically
quadchute into multicopter mode. Note that failsafe-triggered Holds do not have this check.
e RTO or Reverse to Takeoff (yellow, double-click): returns to takeoff by following a reversed flight plan.
e SRP or Smart Rally Point (red, triple-click): the UAS goes to the closest Rally Point (takeoff and landing positions included) and lands in
multicopter configuration (after doing a back transition, if applicable).
e Land (red, triple-click): the UAS lands as soon as possible (requires a back transition if the vehicle is flying in fixed-wing configuration).
e Terminate drone with/without parachute (red, triple-click): terminates the engines (and triggers the parachute, only if enabled).
o This action is definitive.
o Depending on the safety configuration of the flight plan, the icon will show a cross (termination without parachute) or a parachute

(termination with parachute).
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CONTROL A

GoTo command

The GoTo command directs the UAS to a specific geographic point. Upon arrival, the aircraft will Hold within its vertical and horizontal limits

until a subsequent manoeuvre is triggered.

Selection
1. Choose destination: Right-click on the map at the desired location and select "Go to".

Goto

Review the confirmation window: a window will appear above the selected destination (marked by a red dashed point). This window

N

provides:
e Expected terrain profile: a cross-section based on the terrain model, current UAS position, and destination.
e Altitude selector: allows for manual adjustment of the target altitude.

e Confirm button: executes the command.

2\ _
z % - Gl
3 2 F R
%) X127 S s Pl
5 X
.%( Set altitude for the GoTo command |

Approximate altitude graph. Ensure sufficient vertical separation
1 | AUSANNE

UAS behaviour

Multicopter configuration
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The UAS will deviate from its current flight path toward the destination point using a diagonal climb/descent.

e Path visualization: represented by an orange line on the ground control station (GCS).

e Arrival: the UAS will maintain a stationary hover (Hold) at the destination point until a new command is issued.

Fixed-wing configuration

The UAS will deviate from its current flight path toward the destination loitering centre.
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e Path visualization: Represented by an orange line.

e Climb/Descent: the UAS uses a diagonal path when possible. If the required altitude change exceeds the aircraft's climb/descent
gradient capabilities, it will perform a helical (spiraling) manoeuvreupon reaching the target loitering position.

e Arrival: the UAS will loiter clockwise around the centre point.

o Loiter radius: By default, the radius represented is 250 m (the maximum required turning radius). The UAS typically loiters within this
boundary.
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Operational limits

o Horizontal limits: the destination point must be inside the pregeocage. Additionally, in fixed-wing configuration, the loitering radius

(estimated automatically based on the wind conditions) must be inside the pregeocage as well.
e Superior vertical limits: the destination point must be below the pregeocage superior limits (represented with a dashed grey line).

o Inferior vertical limits: the destination point must be, at least, 30 m above the maximum altitude of the terrain within the flight path, as

estimated by the terrain model.
Setting a destination point outside the limits will lead to an error message, as well as the impossibility to confirm the command.
Disclaimer:

e The altitude data sources do not include artificial and natural obstacles.
e The operator shall consult with their competent authority what sources are acceptable to ensure proper obstacle avoidance.
e The operator shall evaluate the presence of obstacles in their operational volume and plan operations accordingly.

e RigiTech is not responsible for any decision taken by the operator due to the interpretation of the altitude data.
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Interaction with other commands

Triggering this manoeuvre will affect the operational information (remaining distance, expected time of arrival, expected battery at landing and
in case of RTO).

e CO and RTO: if CO or RTO are triggered, the UAS will assess the automatically the best way to rejoin the planned flight plan and fly back to
the branch-in point.
o Note: similarly to regular Hold manoeuvres, to avoid unexpected flight plans, it is recommended to trigger CO or RTO when the UAS is
flying in the same direction of the flight plan (or opposite for RTO).
e Hold: if a Hold command is sent while the UAS is already holding at a GoTo point (or loitering around it), it will start holding around the
position in which it is triggered.
e SRP:
o The UAS will fly back to the branch-in point (similar to what happens in the event of a CO or RTO), and then follow the normal SRP
behaviour.
o Exceptions: when the UAS is already within the acceptance radius of the rally point (10 m, by default), the UAS will go directly to the
rally point.
o Note: GoTo can be used to reposition the UAS closer to a preferred rally point, provided battery margins and obstacle clearance are
maintained.
¢ Land and Terminate: these commands function normally and will override the GoTo/Hold state.

e GoTo: multiple GoTo commands can be used in sequence (e.g., to reposition the UAS in case of non-nominal landing). The operator should,
however, account for potential uncertainties in the flight path, especially when using CO, RTO or SRP afterwards.

Responsibility

RigiTech UAS are designed for predefined flight plans with rigorous risk assessments. GoTo should be used with caution, especially in fixed-

wing, as the UAS may face unexpected risks, such as:

e Unplanned overflight of populated areas or other risks.
e Proximity to unmapped terrain or obstacles.

e Pregeocage breach.
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It is the responsibility of the operator to understand the risks of the manoeuvre and to simulate these scenarios beforehand to ensure GoTo is

the appropriate response for the situation (e.g., to avoid an incoming aircraft).

In particular, operators must understand that in fixed-wing configuration, this manoeuvre should be used only when the margins with the

pregeocage are large enough.
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A > RigiCloud User Manual > Control Tower >  Flight Control >  Messages, status and operation boxes

Messages, status and operation boxes

Messages
The Messages box shows relevant messages sent by the UAS to RigiCloud. Their importance varies with their colour.

e Green messages: informative messages.
e Yellow messages: warning messages (caution advised).

e Red messages: critical messages (emergency situations and actions potentially required).

MESSAGES | I RN

Messages can be deleted and/or hidden.

Additionally, relevant messages require to be acknowledged. They will stay at the top of the list, starting with the most recent ones, until they

are acknowledged by the operator.

Warnings, alerts and errors are said aloud by RigiCloud (if the browser used and computer allow it). The messages are in English, but the

navigator might be configured in another language, thus leading to barely understandable messages.

Operation box

The Operation box shows operational information of the UAS.

e Name of the operation
e Progression bar displaying the remaining time and distance to complete the operation

e Estimated battery percentage at landing
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e Estimated battery percentage in the event of an RTO
e Time flown

e Total distance flown (from takeoff)
o The distance flown gives only the distance covered within the flight plan. It excludes distance covered during contingency/emergency

manoeuvres.
e Takeoff time

e Expected landing time

OPERATION A~/ RT_BVLOS TRAL.. A

e 39% @ Omn47s B 124

By 88% M 02km @8 1231

Status box

The Status box shows the status of the UAS and provides a summary of its health, as well as its flight mode.

status @D

08 B

9

|©

@ Mission (FW)

£ 2809m T -

A 31mys €3 31m/s

The status (and icons) may be green (nominal/ready to fly), yellow (contingency/ready to fly but with warnings), read (emergency/not ready) or

grey (disconnected).
If there is any issue or warning, by passing the mouse over it, the nature of the issue or warning will be displayed.
Additionally, the following parameters are displayed:

e Altitude (AMSL)
e Ground Distance
e Airspeed

e Ground Speed
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STATUS ~
[+ 1 @ ,‘—\9
Reverse to Takeoff [FW)
& 2928m 1 -
£ 30m/s €A 303m/s

The colour of the different icons may vary between green, yellow, red or grey (as applicable), indicating nominal or degraded status. Detailed

information for each icon can be displayed by hovering the mouse over it.

o Safety nodes: status of the system, sensors, estimators and failsafe. Detailed status can stay on/be removed from the screen by clicking on
the icon.

e Battery: shows the status of the battery.
e C2 Link: shows the general status of the C2 link.
e Position estimation: shows the quality of the GNSS signal, as well as the number of satellites.

e Operators: shows the number of operators monitoring the operation.

Safety nodes

The "Safety nodes" icon summarizes information on the status of the main systems, sensors and failsafe of the UAS. When passing the mouse
over it, a window will pop up and show the specific status of the different systems, based on a green (status correct) or a red (status incorrect)

light next to each item.

Onboard computer

Hardware manager: Navigator:
Arming manager: Safety manager:
Telemetry manager: Systern manager:
Commander: Video manager:

Parameter manager:
Sensors Estimators

Gyroscope: Attitude estimate:
Accelerometer: Horizontal velocity-
Magnetometer: Vertical velocity:
Barometer: Horizontal position abs:
Airspeed sensor:
GPS:

Ground sensor:

Fallsafe

Failsafe found:

2nd Gyroscope: Battery ready:

2nd Accelerometer: GPS fix:

2nd Magnetometer- Fuse ready:

Down Camera: Pyro ready:

Front Camera: GBS510 ready:

Remote ID PX4 present:
SBUS present:

Location active: LTE connected:

Radio active: AC present:
Firmware up-to-date:

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
119 of 181



QRIGITECH

RigiCloud User Manual - 1.20

Depending on the UAS (or if it is a simulator), the nodes may change. In particular, for simulators, it is acceptable to have some of them red

(such as cameras).

"Failsafe found", it evaluates if a failsafe is detected or not. When the vehicle is expected to have a failsafe, if it is not detected, it will not be
possible to fly. However, when operating with vehicles that are not supposed to have a failsafe, this item will not prevent the UAS from flying.

Finally, when a failsafe is detected, additional sensor/systems will be checked.

Particular SOPs might need to be followed to have all the nodes in nominal status.

Battery

The "Battery" icon represents the status of the main and backup (if any) batteries. When passing the mouse over it, a window will pop up with

the following information.

Main battery

Batt %: 88 %
Batt Voltage: 232V

Backup battery

FS. Batt. %:
FS. Batt. voltage:

e Main battery:
o Battery: remaining battery (in %)

o Voltage (in V)
o Current (in A)

e Backup battery:
o Backup battery: remaining battery (in %)

o Backup battery voltage (in V)

Communication (C2) Link

The "C2 icon" provides a summary of the quality of the different links, represented by the following colors:

e Green: both "Main 3G/LTE" and "Failsafe 3G/LTE" links are working properly.

Red: both "Main 3G/LTE" and "Failsafe 3G/LTE" links are disconnected.

Grey: all links are disconnected.

Yellow: all other cases.
There are also two small blips that appear to the left and right of the main icon:

e S:indicates that the "Satcomm" link is available (telemetry is being received by satellite).

e E:indicates that the "Edge Node Radio" link is available.
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Main 3G/LTE
Failsafe 3G/LTE

Edge Node Radio
Satcomm

Available links are:

e Main 3G/LTE: C2 link corresponding to the main 3G/LTE modem and SIM card.
e Failsafe 3G/LTE: C2 link corresponding to the FS 3G/LTE modem and SIM card.
e Edge Node Radio: C2 link corresponding to the short-range 2.4 GHz radio (Edge Node).

e Satcomm: C2 link corresponding to the satellite communications (only for UA being equipped with the module).

When hovering the mouse over the main icon, a tooltip window will pop up showing an icon either in green, yellow, or grey for each link. These

colors represent the following:

e Green: the last telemetry received by that link was received less than 1000 ms from the newest received telemetry (by any link).
o For the "Satcomm" link, the value is 10000 ms (10 s).

e Yellow: The last telemetry received by that link was received more than 1000 ms from the newest received telemetry (by any link).
o For the "Satcomm" link, the value is 10000 ms (10 s).

e Grey: no telemetry has been received by that link within the timeout period. This period is:
o Main 3G/LTE: 3 s

o Failsafe 3G/LTE: 3 s
o Edge Node Radio: 5 s
o Satcomm: 60 s

e Red: (only "Failsafe 3G/LTE") No telemetry has been received by this link, but telemetry is present on the backup failsafe channel.

Position estimation

The position estimation icon shows the number of satellites and the quality of the signal.
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» Main GNSS

Satellites: 27

6431 m

30 m/s

Secondary GNSS

Satellites:

ATION Fix type: R
EPH: 01m
EPV:01m
Others

Precision Pad:

\GES

Main GNSS

Satellites: 15
Fix type: N

EPV:56m

» Secondary GNSS

Satellite

Fix type: L ided 3D position
EPH: 0.7 m

EPV:1m

Others

Precision Pad:

\GES 9 ~

e The GNSS in used is marked with an arrow (in the detailed view).
e The use of the RTK fix is marked with an "R" (top left).

e The detection of the Precision Pad is marked with a "P" (top right).
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In general, green and orange icons are safe for flight. Red icons are not. The limits for each UAS are defined in their Unmanned Aircraft Flight
Manual.

Operators

The "Operators" icon provides the number of operators having control of the vehicle.

status @D A
o : = e 0

—
) Head of Operations

@ Mission (FW)

By passing the mouse over the icon, a window will pop up and show the different operators, with their profile picture, username and user type.

Flight modes
The different flight modes (as per the UAS Flight Manual) are:

e Disarmed - Grey: Disarmed in multicopter configuration.

e Disarmed - Green: Disarmed in multicopter configuration. Ready to start the operation.

e Mission - Green: Mission mode (nominal flight).

e Disarmed - Yellow: Disarmed in fixed-wing configuration. Unable to do pre-flight checks.

e Hold - Yellow: Hold mode (MC: hover; FW: loiter).

e Reverse to Takeoff - Yellow: Reverse to takeoff position.

e Manual - Yellow: Manual piloting with RC.

e Smart Rally Point - Red: Goes to the closest/next rally point (potentially including takeoff or land).
e Emergency Landing - Red: Emergency landing.

o Flight Termination - Red: Parachute triggered / drone dead.

e Others/Unexpected Behaviour: Something unusual happened. Abnormal behaviour. Contact support.
The flight mode may include the flight configuration:

e MC: Multicopter
e FW: Fixed-wing
e FT: Front transition

e BT: Back transition
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f® >

Telemetry

RigiCloud User Manual >  Control Tower >  Flight Control

Overview

>  Telemetry

QRIGITECH

The telemetry provides detailed information of the UAS behaviour, such as speeds, altitudes or weather information. The units are displayed in

the box and may vary depending on the project settings.

d Charnoz-sur-Ain

ROBERT

.....-'-:m
P wbv" ¢
PORT NEU| : La Balme-les-Grottes
/ _I."'rnvns
Saint-Jean-de-Niost i RETEN
Saint-Vulbas
sonen == SIM_TRAINING_12_1 —
L -]
| (& o A
Distance Flown: Pitch: Alt. (AMSL):
078° 2187 m t
Flight Time: Roll: Alt. (Rel. Takeoff): ]
00:00:00 -014° -03m
o PS _ Heading: Alt. Deviation: H
20062° 02m E
FS Armed: . ?
Ground course: Ground Distance:
0.00° 04 m §
FS Satellites: orecision Pad i
recision Pad:
& i Not detected H
] FS Alt. (AMSL): Airspeed: I
- 1 m/s -
‘i FS. Batt. %: Ground Speed: Batt. %:
. 0m/s 7600 %
FS. Batt. Voltage: Vertical Speed: Batt. Voltage:
| 0m/s 814V
Throttle: Batt. Current:
0.00% 0.00A E
|
Wind Speed: Batt. Consumed:
0m/s 5230.00 mAh
Wind Direction: Batt. Capacity:
| Batt. ID: It.
! Batt. Type:

A
<

The telemetry box displayed on the map can be shown/hidden and edited (both in content, which depends on the selected setings, and

size/position). The box and the indicator can be moved and the size of the box can be selected by the operator (by clicking on the bottom-left
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corner of the box and dragging it).

If the size of the telemetry box is too small for the amount of information needed, a scrolling bar will appear at the right side of the box,

allowing to navigate through it.

Telemetry settings

After opening the telemetry settings, the following menu will be displayed.

- SIM_TRAINING_12_1

() Flight Indicators Alt. (AMSL) [ At (Rel. Takeoff) L
Alt. Deviation Ground Distance Precision Pad {
Airspeed (] wind Speed () wind Direction
[J vertical Speed Ground Speed [ eitch H
O ke [ Heading (0 cround Course E
§
. Throttle [ satt voitage [ satt Current rl
D Batt. Consumed D Batt. % D Batt Capacity
[ [ BattiD [ sattType [ Distance Flown
[] Flight Time [ FsAmed [ Fs satellites
[ Fs Al (amsL) [ rsBatt% [ Fs Batt voitage

Users can select how much information is displayed. The available settings are:

e Flight indicators: pictogram with the relative horizon (represents pitch and roll).

e Alt. (AMSL): absolute altitude, in AMSL.

o Alt. (Rel Takeoff): relative altitude, in "AGL" (referenced to the takeoff point, not to the ground level).

o Alt. Deviation: difference between the altitude of the UAS and the planned altitude.

e Ground Distance: when available, shows the distance to the ground (measured by the Lidar).

e Precision Pad: shows if the precision pad is detected or not.

o Airspeed: speed of the aircraft relative to the surrounding air.

e Wind Speed: estimated wind speed.

e Wind Direction: estimated wind direction. Also visible in the map (when enabled) as an arrow next to the vehicle (only while flying in
fixed-wing).

e Vertical speed: rate of climb or descent.

e Ground Speed: actual speed over the ground, affected by wind.

e Pitch: angle of the nose up or down relative to the horizon.

e Roll: rotation of the aircraft around its front-to-back axis (wing tilt).

e Heading: direction of the aircraft’s nose is pointing, relative to north.
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e Ground Course: path followed by the aircraft over the ground, relative to north.
e Throttle: type of the battery.

e Batt. Voltage: main battery/ies voltage.

e Batt. Current: main battery/ies current.

e Batt. Consumed: main battery/ies consumption.

e Batt. %: estimated percent of remaining battery of the main battery/ies.

e Batt. Capacity: capacity of the battery.

e Batt. ID: identification number of the battery.

e Batt. Type: type of the battery.

e Distance Flown: total distance flown by the vehicle.

o Flight Time: total time of the flight. It starts when the vehicle starts its flight.
e FS Armed: shows if the failsafe is "Armed" or "Disarmed".

o FS Satellites: number of satellites detected by the failsafe GNSS.

e FS Alt. (AMSL): altitude measured by the failsafe, in AMSL.

o FS Batt. %: estimated percent of remaining battery in the failsafe battery.

o FS Batt. Voltage: failsafe battery voltage.
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A > RigiCloud User Manual

>

Control Tower

>

Flight Control >  Flight Control Tools

Flight Control Tools

Overview

QRIGITECH

RigiCloud allows to calibrate the UAS and kill the motors during pre-flight procedures (in case of need), as well as executing other tools. In the

"Drone control menu", the "Tools" tab should be selected (top side of the menu, right icon).

Iqi.ut_r'g.'l-b%;ﬁe‘de Portes

e\

>,
J w
\\ '

La FrU|t|er
‘ ) \ On .’i

I'ICII"ICQS
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nieuf® & Open drone tools ¥ ‘
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EXTRA COMMANDS

Kill motors
Retrieve operation
Soft reboot
Start on-ground AP log

Disable safeties

ADVANCED SIMULATOR

GNSS Airspeed Battery
C2 Link OC-AP Link Motor
CALIBRATION
GYRO COMPASS ACCEL
HORIZON AIRSPEED

Extra Commands

o Kill motors: kills the motors of the UAS (WITHOUT TRIGGERING THE PARACHUTE). It might be useful for some debugging procedures on
ground, if, for example, the UAS keeps spinning them when during pre-flight procedures or after land, but it should never be used while
the UAS is flying.

e Retrieve operation: downloads the current mission from the drone to the Rigicloud interface.

o Soft reboot: reboots the onboard computer software and the autopilot software.

e Start on-ground AP log: starts autopilot log on ground. This is useful to debug issues taking place on ground, before the UAS starts
logging information.

e Disable safeties: allows operator to disable some takeoff safety measures, to enable takeoff when they consider that the UA is detecting a
false positive or particular requirements do not apply for their operation. The operator is responsible to understand and acknowledge
the associated risks and responsibilities.

o Direct RemotelD check on takeoff: takeoff will be prevented if the RemotelD is not properly configured/updated or if it has any other
issue. This option allows operators to takeoff without the need of a RemotelD.

o Disable motor failure detection on takeoff: the spin of the motors is checked during FTS and takeoff sequence. If a motor is detected
not to spin, takeoff will be automatically cancelled during the five seconds before lifting up. If the operator can confirm that all motors
are spinning properly, this check may be disabled.

o Disable vertical distance tolerance on takeoff: the UA compares its measured altitude with the planned takeoff Pad altitude. If the

difference is higher than 5 m, then position checks will not pass and takeoff will not be possible. Operators should then:
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= Measure the position and altitude of the UA at the desired takeoff and landing positions by keeping it on for at least 15 minutes,

without nearby sources of interferences.

= Update the position and altitude based on the average observed in the flight plan.

= |f the checks are still not passed, and interferences cannot be discarded/removed, by disabling this check the new tolerance will

be set at 15 m instead of 5 m.

= QOperators using this option must ensure that additional vertical margins are available and safe in their route (compared to the

minimum and recommended values from the UFM, 10 m more should be considered, both below and above the planned altitude).

o Disable battery identification: useful when the the battery to use has no BID, or the UA experiences issues with the BID. The operator

must, however, select the battery type manually.

Advanced Simulator (only available for simulators)

This feature allows to change the status and inject failures to different modules in the simulator, both for testing automatic manoeuvres and

training of contingency/emergency situations.

e GNSS:
o Module: selects the affected GNSS module.
m All

= Main GNSS
m Back-up GNSS
o GNSS status:
= Nominal (no RTK)
= Bad data
= No data
= Nominal (RTK)
e Airspeed:
o Airspeed readings:
= Nominal

® Bad data (shifting value)
= Stuck (fixed value)
® Bad data (offset)
= No airspeed

e Battery:

o Action:

= Refill
® |ncrease consumption
= Decrease consumption
® Reset consumption

e C2Link:
o Main C2 Link Status:
= On
= Off
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e OC-AP Link:
o Status:

= On

= Off

e Motor:
o Motor killed:
= 1- MC Front Right Motor

= 2 - MC Back Left Motor
= 3 - MC Front Left Motor
m 4 - MC Back Right Motor
= 5-FW Pusher Motor

Calibration

Calibration should be used as instructed in the UAS Maintenance Manual.
From left to right and top to bottom:

e Gyro: Gyroscope calibration.

e Compass: Magnetometer/Compass calibration.
e Accel: Accelerometer calibration.

e Horizon: Level of the horizon calibration.

o Airspeed: Airspeed sensor.

Messages

After clicking on any of the available tools, a list of messages may be displayed (with instructions or warnings).

See Messages, status and operation boxes.
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o > RigiCloud User Manual > Control Tower >  Telemetry thresholds

Telemetry thresholds

During operations, it is important to pay attention to telemetry and make sure that the values of the different measures are within acceptable
thresholds.

In BVLOS flights, it is not always possible to anticipate a failure, but telemetry provides fundamental information for the remote crew and

allows to detect some dormant failures or unexpected events, such as a degradation of the weather, incorrect centering of the payload, etc.

Telemetry thresholds for RigiTech UAS are available within the UAS Flight Manual.
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A > RigiCloud User Manual >  Control Tower >  Air traffic detection

Air traffic detection

As defined in the Airbridge planner section, RigiCloud can represent air traffic in the map (as long as there are available means to detect specific
traffic). Although this feature might be useful under specific cases while planning an operation, its main use is to provide detection capabilities

during operations, which is why its use is presented in this section.

When the "Air traffic" filter is on, as long as there are aircraft detectable within the selected ranges (altitude and detection technology), a

certain number of aircraft will be displayed in the map. Depending on certain parameters, their representation will be different:

e Type of aircraft: RigiCloud can separate between large aircraft, light aircraft, helicopters and sky divers.
e Altitude: Independently of the altitude range selected in the filter, aircrafts at low altitude will be displayed more intensely, while aircraft
flying at high altitudes will be more and more translucent.

e Heading: The heading of the aircraft is represented on the map with the heading of the icon.
Additionally, when right-clicking on an aircraft, a box will be displayed with additional information. From top to bottom:

o ID of the aircraft
o Time of the last update

¢ [nformation in metric and imperial system:
o AMSL Altitude (in m and in ft).

o Ground speed (in m/s and in kts).

o Vertical speed (in m/s and in ft/min).
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The information described above is shown with different examples in the picture.

When a UAS/simulator connected, warnings will be displayed when there are close aircraft (within the flight detection area). The warning

shows the ID of the aircraft, its distance to the UA and the difference in altitude with it.
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When clicking on an aircraft, its trail will start to be shown, based on the position received in the last 30 s (by default).
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Googleveihl

Precautions

Eglieay

Glattfelden

4B194D
Updated at
Metric s

Metric system;
AMSL alttude: 1526 85 ™
Ground speed: 2220 /5
Vertical speed: 13.00 /s

Imperial system:
MISL alttud

Bachenbulach

Winkel
Niederglatt

e If no heading data is received, the aircraft will show a heading to the north (0°).

e [f no data of the type of aircraft is received, the default icon is a large airplane.

Detect and Avoid

Rudiingen

QRIGITECH

Berg am Irchel

Bucham
ichel

Dtiikon

Plungen

Embrach

This section shall be complemented with the UAS Flight and Technical Manuals. In particular, extreme precautions shall be taken when defining

automated evasion manoeuvres based on the detection of other aircraft in the different conflict levels:

e NMAC: Near Mid Air Collision
e WC: Well Clear

e Augmented NMAC

e Augmented WC

e RigiCloud Warning
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@ RigiCloud:

Warn operator prior to onboard automated actions (minimum 12 s).

Detect And Avoid Onboard: e
(DAA) Overview 4 conflict levels: Low, Medium, High, Critical
4 automated actions defined in safety profile
The DAA system follows the - Disabled, Warn, Hold, SRP, Land, Terminate
. - Onthe ground: Warning + Arming prevented if automated action
F3442 standard and aims to e g T AImIng P .
o automated action for conflict de-escalation

minimize the risk of mid-air - Eg. once all conflict resolved, if previously landing, will continue landing. Manual action
collisions (MAC) with other required from operator to continue the mission.

. . . Action based on priority: Hold < SRP < Land < Terminate.
aircraft by creating protective - Eg. SRP not triggered if currently in Land
zones around each aircraft. Multi-conflict: save up to 5 conflicts in a buffer

Conflict priority defined by conflict level and distance if same level
If buffer full and new conflict not lowest priority, remove conflict with lowest priority

The system's effectiveness is - Info in buffer (which is also logged):
measured using risk ratios - ICAO address, confiict level, aircraft distance (sqrt(hor"2 + vert2))

i - Last time update (used to remove stale conflicts)
defined as the quotient of the Remove existing conflicts if: not in conflict anymore, stale, or buffer is full.
probability of a zone breach

Notifications to operator (RigiCloud message box)
given an encounter with and - Notification rate defined by a parameter, default =5 s

without the DAA System - Message info: conflict level, distance and ICAO

Immediately notify if new traffic or conflict level change (escalation or de-escalation)

; : : iy F3sazFasazm - 23
@ Fixed size cylinders follow F3442 standard:

Critical: NMAC [A——

- Radius: 250ft (77m)
DAA Volumes - Half-height: 50ft (16m)

High: WC
- Radius: 1000ft (305m) d
- Half-height: 125ft (39m) e

Onboard: 4 levels of
automated actions, one Time-based cylinders: base_volume + latency * speed
per zone breach Medium: Augmented NMAC

- Latency=33s

- If plane speed > 8m/s: Augmented NMAC > WC
Cloud: Large zone for

warning Low: Onboard Augmented WC

Vertical boundary for traffic
- Latency =33s

- Use default speed of 10m/s

- 335*10m/s =330m ~ 1000ft
Warning only: Cloud Augmented WC

- Latency=45s
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Q

Single aircraft
conflict scenario

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box.

Q

Single aircraft
conflict scenario

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box

QRIGITECH

No conflict

operATIon QEETICISIIYS

Onboard Medium level
Augmented NMAC
Latency =33 s

Onboard Low level
Augmented WC

RigiCloud Warning only
Augmented WC

Latency =45s Latency =33 s

RigiCloud Augmented WC zone breach

0 | o

” R oa & a 2 9

siM2

O]

conTRoL

opeRATIoN  @EEINEIELS
=3 T

Info on current conflict
ICAQ address
Horizontal and vertical dist

Circles are orange for
RigiCloud and Onboard
Augmented WC breaches
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Q

Single aircraft

Augmented NMAC zone breach

conflict scenario @ -
o0 ™
000
3 time-based zones ! ’ g
displayed in RigiCloud.
Fixed-size WC and
NMAC not displayed.
Warnings from onboard l
DAA appear in the Automated action: Hold Circles are red for Info on current
message box. (set in safety profile) Augmented NMAC conflict now red

breaches

Q

Single aircraft
conflict scenario

Same conflict level, warning

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box.

Warning every 5 s (period
defined by parameter)
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Q

Single aircraft
conflict scenario

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box.

Q

Single aircraft
conflict scenario

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box

QRIGITECH

Conflict level reduction

De-escalation from level 2 to level 1. Info on current
No actions on de-escalations conflict back to
Notify immediately when level changes orange

All onboard conflicts solved

De-escalation, all traffic solved
No actions on de-escalations
Notify immediately when level changes

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA.

139 of 181



RigiCloud User Manual - 1.20

Q

Single aircraft
conflict scenario

3 time-based zones
displayed in RigiCloud.

Fixed-size WC and
NMAC not displayed.

Warnings from onboard
DAA appear in the
message box.

Q

Multi-aircraft
conflict scenario

Conflict priority defined
by conflict level and
distance if same level.

Recurrent warnings only
for conflict with priority.
Secondary conflicts,
warnings only on level
change.

QRIGITECH

RigiCloud conflict solved

......

conTRoL

orenamion RIS
xrimosoim mo

4

No actions on de-escalations

No more conflicts,

. No more conflict
Manual action from operator

required to continue mission

circles are now white

In conflict with helicopter A2BDOB, airplane
approaching

MEssaGEs

Onboard, if the ICAO
address is not valid,
the Call sign is used if
valid (8 chars)

ICAO address
displayed on
RigiCloud and from
the onboard warnings
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Q

Multi-aircraft
conflict scenario

Conflict priority defined
by conflict level and
distance if same level.

Recurrent warnings only
for conflict with priority.
Secondary conflicts,
warnings only on level
change.

Q

Multi-aircraft
conflict scenario

Conflict priority defined
by conflict level and
distance if same level.

Recurrent warnings only
for conflict with priority.
Secondary conflicts,
warnings only on level
change.

QRIGITECH

Airplane FD15A2: Cloud Augmented WC zone breach

......

@
000

o = & ®

b | e ———
New conflict
information displayed

Airplane FD15A2: Augmented WC zone breach
@ —
o =

::::::

rion  @EETIEISETS

m /8580 amom

Orange for
Augmented WC

New traffic
immediately notified
even if not highest  Red for Augmented
priority NMAC

Warning every 5 s for highest
priority conflict
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Q

Airplane FD15A2: Augmented NMAC zone breach

Multi-aircraft ‘
conflict scenario R

Conflict priority defined
by conflict level and S = #® K
distance if same level.

ssssssss

Recurrent warnings only
for conflict with priority.

Secondary conflicts, - e —
warnings only on level
change.

Secondary traffic immediately
notified in case of conflict level
change even if not highest priority

Q

Multi-aircraft
conflict scenario

Airplane FD15A2 is closer than helicopter A2BDOB

Conflict priority defined
by conflict level and
distance if same level.

Recurrent warnings only
for conflict with priority.
Secondary conflicts,
warnings only on level
change.

Closest traffic is now FD15A2. No
immediate warning as the conflict level
remains 2. Notify every 5 s.
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Q

Airplane FD15A2 escalation: WC zone breach

Multi-aircraft ; ,
conflict scenario T R

Conflict priority defined
by conflict level and g - *»

distance if same level. —
Recurrent warnings only L
for conflict with priority. | A A sizocs
Secondary conflicts, : == o —— Pp—"
warnings only on level
change.
Automated action: Land
(set in safety profile)
gE Helicopter A2BDOB escalation: WC zone breach
Multi-aircraft . B :
conflict scenario RN

SIM2

)

coNTROL

Conflict priority defined
by conflict level and N 0 . ®
distance if same level.

Messaces e

Recurrent warnings only
for conflict with priority.

4 Awcran aze008

Secondary conflicts, E : : : : A S
warnings only on level
change. WC zone radius: 305m (1000ft) No automated action
Each aircraft has one zone, WC breach for because not conflict with
horizontal distances below of 610m. highest priority
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Q

Drone landed, all onboard conflicts solved

Multi-aircraft -
conflict scenario P E

Conflict priority defined d
by conflict level and N pELE. £
distance if same level.

ssssssss

Recurrent warnings only
for conflict with priority.

Secondary conflicts, = 1 ==
warnings only on level
change.

Q

Drone landed, all RigiCloud conflicts solved

Multi-aircraft
conflict scenario

Conflict priority defined
by conflict level and
distance if same level

Recurrent warnings only
for conflict with priority.
Secondary conflicts,
warnings only on level
change
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A > RigiCloud User Manual >  Fleet Management

Fleet Management

The Fleet management allows you to view the resources associated to your project (UAS, batteries and Edge Nodes).

Drones

In the "Drones" module, you can see the UAS associated to your different bases. If you purchase a new vehicle or remove an old one, RigiTech
will update this page.

st Drone type I
Serial number R -~ BUSE
2 D ) 5
Serial number Model Base Status @
50 SIM_235 = simvtol RigiTech
= i + e i §
1d: 60 Creation Date:  £/4/2021 - 114 Last Update: 22/3/2013 - 1824:56 Failsafe:
Revision: 2 istration Date: 0:00:000002 simulator:  true Components:
General Comments: This is 2 simulator of an Eiger drone Software Version: 035 National Registration Number: Fs Activations: &
Psn: GOEFSIND2S Drone Flight Time: ~ 02:06:47 Drone Flights: 43 Drone Flight Distance: 16204 km
Maxdrone Flight Time: 00:35:40 Maxdrone Flight Distance: 5174 km
=
=]
A | m] s < syl = P icive ®
=
o)
~
&
B

1. Filter menu: here you can filter your drones, from left to right, by serial number, status (active or inactive) and and type (simulator or
drone).

2. Active filters: shows a summary of the active filters.

3. Drone information: here you can see all the drones within your project. From left to right, you can see the serial number, the model, the

base to which it is associated and the status.
4. Open filter: opens/closes the filter menu (see above).
5. Show/hide all attributes: shows/hides all attributes of a drone.

6. Example of all attributes: shows generic information of the specific vehicle and model, including:
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o Failsafe System: ID of the FS

o FS Motor Cut Counter number of times the FS has been used (including FS tests)

o FS Parachute Counter: number of times the parachute has been used (including fake tests in the production phase)
o |CAO Tail Number: Flarm/RemotelD identifier in hexadecimal

o ICAO 2: ADS-B Out tail number of the UA (if any)

Drone information

When clicking on the Serial Number of a drone, an overview of its status, connection, statistics, maintenance requirements, details and last
operations will be displayed.

16988ER020003

OFFLINE

Overview Operations Maintenance Software Commands  Telemetry Status messages
Total fights Total fight time Max time Total distance Max distance Avg distance
424 60:15:51 00:48:53 4905.14 km 87.79 km 1.57 km
oo
8
N MAINTENANCE
- SERVICEA 60.26h/100h
i
= SERVICE B 60.26h/600h
& SERVICE € 60.26h/1200h
==
— DRONE DETAILS LAST OPERATIONS
Serisl Number: Drone Type: + e Name Distance Takeoff time
= S S ——— Base: PPicreon:
Comments: FS Motor Cut Counter 04
APN configuration ' FsParschute Counter:
1CAO Tail Number: 1msac
Last Known Position:
® = e /[
iy
B o toul operions

The different tabs are:

e Overview: shows the general overview of the drone.

e Operations: shows the list of operations of the drone, as defined in Operations.

e Maintenance: opens the maintenance centre of the drone. See Maintenance Centre.

e Software: opens the software update centre of the drone. See Software Update Centre.
e Commands: shows the last commands received by the drone. See Commands.

e Telemetry: shows the last telemetry received by the drone. See Telemetry.

e Status messages: displays the list of most recent status messages sent by the drone.

Drone APN

When putting a new main SIM card, users should configure the UA's APN. This can be done in three ways:

e Through RigiCloud:
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o The UA needs to be connected to at least one of the 3G/LTE links (Main and FS).
o If the Main 3G/LTE link is connected, in prevision of changing the SIM card (this option is desired when possible). In this case, users
should do it just before changing the SIM card (the link may be lost once updating the configuration).
e Through the Edge Node:
o Aslong as there is communication between the UA and one Edge Node.
o This option is desired when an Edge Node is available.
o The configuration needs to be done through the Edge Node home page. See Edge Node.
e Through the UA's local WiFi:
o The UA needs to be on. When it boots, if Rigi WiFi is not available, it exposes a hotspot:
= Name: RigiDrone_XXXX with XXXX being a hexadecimal code (unique per UA)
= Password: RigiDrones
= This hotspot will be available until a FTS test is done, or a mission uploaded.
o Once connected to the hotspot, head to http://192.168.42.1:8080

o Note: in this page, a debug mode is also available. The use of this mode may be requested by RigiTech Support to get more
information if there was any issue with the SIM card or APN configuration.

In order to configure the UA's APN, the user should enter the details of their SIM card provider into the "APN configuration" section.
After expanding it, users should edit all parameters to match the SIM card provider information:

e APN Name
e APN User (may be left empty)
e APN Password (may be left empty)

e APN IP Type:
o If IPv4 or IPv6 are used, users should put respectively 4 or 6 in the APN IP Type box.

16988ER020003

Overview  Operations  Maintenance  Software ~ Commands  Telemetry  Status messages
Total fights Total fight time Maxtime Total distance Max distance Avg distance
424 60:15:51 00:48:53 490514 km 87.79 km .57 km
og
28
AN MAINTENANCE
- SERVICE A 60.26h/100h
T
) SERVICE B 60.26h/600h
k ‘
“ SERVICE € 60.26h/1200h
‘
- DRONE DETAILS LAST OPERATIONS
Serial Number: Drone Type: + Do Name Distance Takeoff time
- National Registration Number: Base: [ i resons Y
Comments: FS Motor Cut Counter 0a
APN configuration ~ FSParachute Counter: v
‘APN Name: 1CA Tail Number 0ac
ABN User
ABN Password:
APNIBType: )
Update APN values
@ Lest Known Position:
=3

Gotoal operations
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€ > C G v http//192.168.42.1local:8080 Ly 0 0 B =

Drone APN

Read or update the cellular APN used by the
drone while connected through the hotspot.

APN Name

internet

Username

Password

1P Type

Pud

i

Ready
Current APN loaded.

Once complete, users should click on "Update APN values" / "Save".

Main link debug mode

In case of issues with the main link, the user should connect to the local WiFi of the UA and access http://192.168.42.1:8080/?debug=1. Then, click
on "Refresh Debug" and, once ready, click on "Copy", and share the information with RigiTech Support Team.
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Drone APN
Read or update the cellular APN used by the drone while connected through the hotspot.
APN Name
Username
Password
IP Type

Refresh Save

Ready
Current APN loaded.

Connection Debug

Refresh Debu
Hidden support view. Share this output only with support when asked. 9

Disclaimer:

e SIM cards should be unlocked (i.e. have no PIN code).

Maintenance Centre

The maintenance centre shows the remaining time and/or flight hours until the next maintenance service (which depend on the drone model).
When clicking on the "+" icon at the bottom right corner of the window, a new maintenance service can be added, where users should define:

e Service: maintenance procedure executed (based on the drone model).

e Drone status: changes the status of the drone. Status are:

o Active: the drone can be operated.

o Grounded: the drone cannot be operated.

o Maintenance: the drone needs to follow a maintenance service or procedure.
e Facility: where the maintenance procedure is being executed.
e Consumed time: time consumed during the service.
e Technician: person in charge of the service.

e Date: date of execution of the service.
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e Comments: any relevant comment on the procedure or service. Procedures that are not part of a service should be described here.

16988ER020003
@ Overview Operations Maintenance Software Commands Telemetry
SERVICE A
a9
8
SERVICEB
N
SERVICE C
A
A NEW MAINTENANCE
i) Senvice* - Drone Status
=
Consurmed Time h Techican®
Commenss
Paragraph v|B I @ iz 6 ¢
@
B

Software Update Centre

60.26h/100h
Qlw date 2022/08/17
60.26h/600h
Over date 2023/05/19
60.26h/1200h

Cancel  Add Maintenance

The software update centre shows the current software version of the UA and allows to update it when a new version is available.

e Note: software updates of the Edge Node are currently not supported.

It also shows the drone update history (only from version 1.10.0, released in January 3rd 2024).
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Q RIGITECH - TRAINING AND EXAMPLES

SiM_227

® Overview Operations Maintenance Software Commands Telemetry
DRONE SOFTWARE VERSIONS A
RIGI SOFTWARE VERSION: 0213
== AuTOPILOT
8
Autopilot Version:
~
FAILSAFE
@ Failsafe Software Version: cummy  Failsafe Hardware Version: dummy
. ONBOARD COMPUTER NODE VERSIONS
A
A DRONE UPDATE HISTORY
Time User Update Version Update status (=TS
a
@
[Ed

In the Commands tab, the last commands sent to the UA (and the user sending them) can be seen. The database only stores the commands
sent within the last 3 months.
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1% RIGITECH - TRAINING AND EXAMPLES @

SiM_225

Overview Operations Maintenance Software Commands Telemetry
Received At User command (=TS
Cloudtestin missionStartCancel ©
2 missionStart
8
~ Rigila: call origin Prefight Checks:  true Preop Checks: flze
Filght i Response:  {status*200;value™“Action mission sart goal accept...
@
= &
A Rigile: SIM_225 Plan: oplet: Response: £
A
e getPlan &
Rigitd: SIN_225 fd: o Response: {s
L &
Rigiid: call origin: Response; ('
Cloudtesting [ I3
Rigild:  SIM_225 Ia
misiontart @
Righta: < cail origin: Preflight Checks:  true Preop Checks:  Object
Filght i Response:
@
) Clougtestr getPlan ®
@
= Clouctesting getplan ®

Telemetry

In the Telemetry tab, the info of the telemetry sent to the UA can be seen. The database only stores the telemetry received within the last 3
months.
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Q RIGITECH - TRAINING AND EXAMPLES @
sim_225

Overview Operations Maintenance Software Commands Telemetry

©)

Filters:

VTOL state: MC_©

Received At VTOL State Operation

&8 202356123 MAV_VTOL_STATE_MC 20220 Traiing 17 READY_FOR_MISSION @
- 202202361238 MAV_VTOL_STATE_MC B0 Traiing 17 READY_FOR_MISSION

@ 20361238 MAV_VTOL_STATE_MC 7220 Traiing 17 READY_FOR_MISSION

& 2202361237 MAV_VIOL_STATE_MC 202120 Traiing 17 READY_FOR_MISSION

A 2202961237 MAY_VTOL_STATE_MC 202120 Traiing 17 READY_FOR_MISSION

2-2023%1236 MAV_VTOL_STATE_MC 20221220 Traiing 17 READY_FOR_MISSION

B

202361236 MAV_VTOL_STATE_MC 20231220 Traiing 17 READY_FOR_MISSION

2-2023%61235 MAV_VTOL_STATE_MC 20231220 Traiing 17 READY_FOR_MISSION @

2023761235 MAV_VTOL_STATE_MC 20231220 Traning 17 READY_FOR_MISSION @

2-2023%1238 MAV_VTOL_STATE_MC 20231220 Traiing 17 READY_FOR_MISSION ®

202361238 MAV_VTOL_STATE_MC 20231220 Traiing 17 READY_FOR_MISSION @

2022023612 MAV_VTOL_STATE_MC 20231220 Training 17 READY_FOR_MISSION ®

20-0-2023 %1233 MAV_VTOL_STATE_MC 20231220 Training 17 READY_FOR_MISSION ®

2061232 MAV_VTOL_STATE_MC 20221220 Traning 1:7 READY_FOR_MISSION

2 MAV_VTOL_STATE_MC 20221220 Traning 17 READY_FOR_MISSION

2021961

2023 612

MAV_VTOL_STATE_MC 20231220 Traiing 17 READY_FOR_MISSION

2023161231 MAV_VTOL_STATE_MC 20231220 Traning 1-7 READY_FOR_MISSION

2023161230 MAV_VTOL_STATE_MC 20231220 Training 17 READY_FOR_MISSION ®

Q
3
2
g
S
@
&
&

2023761230 MAV_VTOL_STATE_MC 20221220 Traiing 17 READY_FOR_MISSION @

[Ed

Status messages

In the Status messages tab, the last messages sent from the UA are listed chronologically.

16988ER020003 R OFFLINE
[©) Overview Operations Maintenance Software Commands Telemetry Status messages
Emitted At Message Code Message Level [T
- 1412024 150403 i Deleting mision automatically at boot o ®
8
e 2004 150002 = Wisson seeta atioot o ®
~
© 112006 150415 8008 Down camera properl opened [ineo ¥ ®
a4 150015 oo Frent comers preper opened o ®
=
A 112008 122929 20007 5 LTE ERROR. 22R569 CRITICAL
20112024 143501 18004 Down camera property opened [ wro ]
s aaso oz 020 et paameter st o RgiClous sty o ®
712008 152148 w004 Down camera properly apened o
=
22008 2157 oot Frontcamra ropeny opened [ineo ¥
na0as sazen ‘acos Down camerspropery operes o
D20 522 w004 Front camera properly opened ©
201202 310 oot Down camer ropery openes [ineo ¥ ®
212024 153116 18004 Front camera properly opened m
oz 5221 o0 165 s compuer pee £ R CouS ey o )
o a2t 5221 o1 1158 koo et e R Cos sccesuty [iueo ¥ ®
B 21202 53221 10102 1120 faisafe parameters sent to RigiCloud successfully o @

Batteries
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In the "Batteries" module, you can see the batteries associated to your project.

QRIGITECH

Battery ID Battery type - ATHE - Base - _;
= 5 ‘
p 3 PR :
00
Battery ID Battery Type Base Number Of Operations GV (=
A
[ sm_Examples Eiger Simulated Battery (125) RigiTech m
Registration Date:  27/4/2022 - 13:37:32 First Use:  27/4/2022 - 13:39:31 Total Flight Time:  17:39:50 General Comments:  N/A
= Last Update: 27/4/2022 - 13:37:32 Manufacturer ID:  N/A Distance Flown: 96704 km Flight:
= Status: 1 Max Flight Time: 011810 Max Flight Distance: 13437km

]

6

W e

1. Filter menu: here you can filter your batteries, from left to right, by battery ID, battery type, status (active or inactive) and associated base.

2. Active filters: shows a summary of the active filters.

3. Battery information: here you can see all the batteries within your project. From left to right, you can see the battery ID, the battery type,

the base to which it is associated and the number of operations of the battery.
4. Open filter: opens/closes the filter menu (see above).

5. Show/hide all attributes: shows/hides all attributes of a battery.

6. Battery attributes: shows generic information of the battery, including its Registration Date, Last Update, First Use, Total Flight Time, etc.

Battery Information

When selecting a battery from the list, by clicking on the battery ID, a dashboard offers an overview of the selected battery. Informations such

as statistics related to the battery, the battery ID (can be modified), the base to which the battery is assciated, a comments section, the

manufacturer ID and a list of the last operations executed with this battery.
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SIM_EXAMPLES

)

Overview Operations

o Total flights Total flight time Max time Total distance Max distance Avg distance
s 218 17:39:50 01:18:10 967.04 km 13437 km 4.44 km
A
D BATTERY DETAILS LAST OPERATIONS
"'_"‘ Battery ID: SIM_Examples Base: RigiTech
A Comments: NAA Manufacturer ID: N/A
A
There are no operations

On the right of the "Overview" tab, the "Operations" tab displays the list of operations that were executed with the selected battery
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SIM_EXAMPLES

Overview Operations

00 Name

oo
20250227 RigiTech - Testing field (LRI

A

@ 20250224 Training test
20250206 training 8-13
20250206 training 8-13
20250121 Online Training test
20250121 Online Training test
20250121 Online Training test

=

(=]

2025014 Training 92 (LGN
20241126 Training 9a
20241126 Training 9a
B 20241125 Lausanne training_VLOS loops_Montrichier  (EIELICIN)

Edge Nodes

Takeoff Time

27/2/2025 - 9:521

24/2/2025 - 15:57:44

6/2/2025 - 15:18:06

6/2/2025 - 14:52:18

21/1/2025 - 15:50:45

21/1/2025 - 15:25:30

21/1/2025 - 14:59:25

1441/2025 - 17:51:37

26/11/2024 - 15:39:22

26/11/2024 - 15:22:09

25/11/2024 - 15:23:32

Delivery Time

24/2/2025 - 16:05:56

6/2/2025 - 15:24:20

6/2/2025 -14:56:23

21/1/2025 - 16:02:02

21/1/2025 - 15:36:47

21/1/2025 - 15:12:52

14/1/2025 - 17:54:43

26/1/2024 - 15:46:17

26/M/2024 -15:27:37

25/M/2024 -15:32:37

QRIGITECH

Delivered

@
b
4
£
G

@ e 0

@

In the "Edge Nodes" module, you can see the Edge Nodes associated to your project. If you purchase a new Edge Node or remove an old one,

RigiTech will update this page.
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BIOGROUP - ORIADE NOVIALE

QRIGITECH

EDGE NODES @
Serial number Version Sync enabled Last sync time @

@ ED_01_0007 165 [ nabled ] 28/3/2023 - 1150:08

EXCRERN orrun ] 165 [ crabica ] 30/3/2023 - 15:55:02
~
&=
=/
0
=
B

1. Filter menu: here you can filter your Edge Nodes by the serial number.

2. Edge Nodes information: here you can see all the Edge Nodes within your project. From left to right, you can see the serial number (and

the status), the version, if synchronization is enabled and the time of the last syncrhonization.

3. Open filter: opens/closes the filter menu (see above).
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A > RigiCloud User Manual > Compliance Center >  Users

Users

The compliance center includes information on users, documentation and settings.

Users

The users page shows the users of a project, including their emails and roles.

RIGITECH - TRAINING AND EXAMPLES

QRIGITECH

USERS

@ Username Email Role Status
(] Head of Operations [ Active ®
O o
14 — = :
' o Lo o
@ i [ operor &= ®
& e s e Lo ®

Jo
)

1. Users information: for a specific user, from left to right, user's profile picture, usernames, emails, roles and status.

2. Select user: allows to select one or a group of users for batch actions.

3. Batch actions (when multiple users are selected): allows to perform specific tasks on the selected users (after clicking on "Apply"). This

menu is only visibile if at least one user is selected. This option is only available for "Head of Operations" users.

o Change user status: changes the status to "Blocked" or "Enabled".

o Send reset password email

o Resend activate account email

o In order to remove users from projects, please contact support@rigi.tech.

4. Show/hide additional information (useful mainly for admin users).
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5. Add user (only for "Head of Operations" users).

Clicking on any of the users' usernames leads to their User Profile.

The types of users are described in Getting started.

User creation

"Head of Operations" users can add new users. After clicking on the button, a form will open with the following information:

e New user: allows to create a new user.
o Information of the user: from left to right and top to bottom.
o Name: username of the user.
o Email: email of the user.
o Role: role of the user.
o Initial project page when login: module in which the user will log in (Dashboard by default).

e Confirmation form: by clicking this checkbox, the Head of Operations user acknowledges that the new user will be able to have full
control of the vehicles when in the air, including changing course of the flight or terminating the operation, and accept the responsibility
for the safety of the operation. the Head of Operations user acknowledges that the new user is covered by the minimum third-party
liability insurance policy and has the minimum level of operators certificate required by the national regulator or civil aviation authority.

o This form is required for all the users, although it is particularly relevant for Heads of Operations and Operators.

Once the form is filled, clicking on "Add User" confirm the creation. The user will then receive a mail to set the password and activate the

account. Otherwise, the creation can be cancelled by clicking on "Cancel".
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RIGITECH - TRAINING AND EXAMPLES o @

NEW USER

email *

of the

sure that the email is corract.

CANCEL  ADD USER

B USERS

Batch actions -

Jo

User Profile

By clicking on a user's username, the user profile can be accessed, where a summary of the operation statistics of the user is displayed.
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I Al )

1 H User Profile User Operation HistoryH 2 |

Total fi Total flights. Max time
~ 05:08:21 00:15:37
@ Total distance Max distance Avg distance
=) 44455 km 27.49 km 12.35 km

fle]
[=ls]

®
>

1. Switch to User Profile

2. Switch to User Operation History
From left to right, top to bottom, the available information is:

e Total flights

o Total time: Total time flown.

e Max time: Longest flight duration.

e Total distance: Total distance flown.
e Max distance: Longest flight distance.

e Avg distance: Average distance per flight.

User Operation History

By accessing the User Operation History, the details of all the operations in which the user has participated will be displayed (as defined in
Operations).

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
161 of 181


http://127.0.0.1:3000/documentation/docusaurus/staging/manual/operations

RigiCloud User Manual - 1.20 QRIGITECH

| Al )
User Profile User Operation History
Name Status - Drone ~ From To [ show simulators
85 Name Takeoff time Delivery time Status =
@
@ 2/3/2023 - 1417:51 2/3/202 &
=N 4/10/2 4 7 ®
A ©
16/9/2022 - 810:4 16/9/2022 - 817:02 ®
B
@
E 42137 @
26/8/2022 - 13:44:04 ®
- @
25 &
s @
@
@
3)
&
>

1. Switch to User Profile

2. Switch to User Operation History
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A > RigiCloud User Manual > Compliance Center >  Safety profiles

Safety profiles

Safety profiles can be configured from the "Safety profiles" module. They are defined by their name and description, as well as if they are

enabled or not. They can also be removed (only non-default RigiTech profiles) and cloned.

SAFETY PROFILES

Name Description Disabled =
O svos-coor Satey profle for YL0S operatons equiing enhanced conanment (sccpe of the Desgn Verfication) a 0 8 B
1D Olaces bt 46T G2 CreaionDate: 752003 11473 Last Update: 272023 - 174

Safety Values ~
Redvalues mezn that the value isinherited from the defauit s2tting and i not defined in the profie
MAX FLIGHT ALTITUDE DEVIATION GLOBAL POSITICN ESTIMATION €2 LINK WIND
Lower deviation warning: tue (GNSS loss action: iand Maln C21ink loss action: £ High wind action level:
Upper deviation limit action: qQersp (GNSS loss action delay: 55 Maln C21ink lass time: 6005ec High wind action:
Lower devation limit action: teminate Wind waning level:
Lower deviation limit: Bm
Upper deviation waming limit: wm
Lower deviation warning limit: wm
Upper deviation waming: e
Upper deviation limit: Bm
QUADCHUTE GEOCAGES DDETECT AND AVOID (ONBOARD COMPUTER
Quadchute angle threshold rolt: 70° Geocage breach: cerminate Medium breach: vam ‘Onboard computer loss time:
Low altitude quadchute: om Pregeocage breach: aesiang High breach: vam ‘Onboard computer loss action:
Adaptive quadchute: E L Crtical breach: vam

Quadchute action: sp Low breach: vam
Quadchute angle threshold pitch: 10°

BATTERY RTO TURN IN FIXED-WING SATCOM SETTINGS

Low battery waming threshold: 0% RTO turm maneuver: Tt Iidium-SBD sending mode: never

Emergency anding level: 5% Iidium-SBD usage for C2 lnk: e
0 wos Safety profie used in VLOS fichts (demanstrations, trainings and fight testng). [ oo § o B
O awos Safety profile for BVLOS operations requiring enhanced containment (scope of the Design Verification). [ Enabied ) ® b

New safety profiles can be created ("+" button). In the editor, users shall define its name, description and if they are enabled or not. Then the
different actions and triggers shall be defined for each safety setting.
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NEW SAFETY PROFILE

profie name

MAX FLIGHT ALTITUDE DEVIATION

Lower deviation it
Lower deviation imit action | Warning

Lower deviation waring

Upper deviation fimit

Upper desiation limi Waring

Upper deviation waming

DETECT AND AVOID

Critcal breach ming
Highbreach | Waming
Lowbreadh | Warning

Mediumbreach | Waming

RTO TURN IN FIXED-WING

RTOtum manewver | Fixed-wing banking tum

ms

Description

GLOBAL POSITION ESTIMATION

QUADCHUTE

Adaptive quadchute
Low sttitude quadchite
Qusdcnuteaction SRR

Quadchute angle threshald pitch

Quadchute angle threshold roll

OONBOARD COMPUTER

SATCOM SETTINGS

Iicium SBD sendingmode  Never

Ircium-SBD usage for C2link

QRIGITECH

W Dissbled

Acisabied proile will ot be seiectable when planning a raute.

~ C2LINK ~

= bssaction Land =
&5 bestime 0100:00
~ GEOCAGES ~
xm ge bresch  Lang -
@ m Pregeacagebrezch  Warming =
E
e
A~ BATTERY ~
- Emergency lznding level 5%
020000 ing threshold 0 %

The meaning of each safety setting, trigger and action are defined in the UAS Flight Manual.
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A > RigiCloud User Manual > Compliance Center > Documentation

Documentation

Documentation

Within the documentation module, it is possible to access the available documentation and manuals of RigiTech that are included in RigiCloud
(RigiCloud User Manual, APl Documentation and Release Notes) and the Help Center (ConOps Manuals and UAS User Guides and "My
Requests"). See Help Center.

RIGITECH - TRAINING AND EXAMPLES Q @

RigiTech documentation

Y

& RigiCloud User Manual API Documentation Release Notes
A RigiCloud user manual, tutorials and good practices. RigiCloud API documentation and information on how to Release notes for RigiCloud|
connect to RigiCloud through the APL
Download as PDF
B ‘ Download as PDF
o}
@ ‘
ConOps Manuals and UAS User Guides My Requests
ConOps Manuals required for authorizations and regulators (Flight, Technical and Link to your raquests within RigiTechs Help Center.

Maintenance Manuals and Training Syllabus) and UAS User Guides.

G
< Copyright © 2023 RigiTech SA. All rights reserved.
B

The RigiCloud User Manual and the API Documentation can be downloaded by clicking on "Download as PDF".

Disclaimer:

e The operator shall review the release notes and the updates of the documentation periodically to ensure that their knowledge on the

system is up to date.
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A > RigiCloud User Manual > Compliance Center >  Settings

Settings

Users can change some settings of their project within the "Settings" module, including, among others:

e Checklists

e Units

Settings are configured project-level instead of user-level. Only Head of Operations users can configure them. When a setting is different than

default, its key will turn to red (instead of grey) and show the message "(set in project)".

Settings can be filtered based on their name ("Key"), section and description. Sections include: Planner, Map, General, Edge Node and Drone

control.

Checklists

In order to quickly identify settings related to safety, within the filter "Key", users may write "checklist".

RIGITECH - TRAINING AND EXAMPLES n @

UPDATE SETTING

Eiger daily checkiist
CANCEL  UPDATE SETTING

8 SETTINGS

A~ System actions

Reparse all logs with operation

U]

Key
Section - Description
checkiist

Filters: (RSN ]

o W B

()

&

B

The daily, ground and pre-flight checklist used in the project are defined here. Their keys are:
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e daily_checklist
e ground_checklist

e preflight_checklist

RIGITECH - TRAINING AND EXAMPLES ‘o @

UPDATE SETTING

@ o Eiger daily checklist -
CANCEL  UPDATE SETTING
SETTINGS
88 .
checklist Section b Description
N
Fiers:
@
A
El
o}
o
]
®
=

Checklists can be selected from the list of available options by clicking on "Edit". A window will appear allowing to update the setting.

Units

In order to quickly identify settings related to safety, within the filter "Key", users may write "unit".
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SETTINGS
System actions
@ Reparse all logs with operation
ey
Section - Description

0o unit
60
tal
@ Key Description Section Value JSON  csv =
& (] Defines the unit used for horizontal speeds map ms (m/s) ® O
A [} horizontal_square_distance_units Defines the unit used for surfaces. map km (km) ® ¢
2 [m] Defines the unit used for (long) horizontal distances. map m (m) ® &

[ short_horizontal_distance_units Defines the unit used for (short) horizontal distances map m (m) ® O
ey

(] Defines the unit used for vertical distances. map m (m) ® o0

[m] Defines the unit used for vertical speeds. map ms (m/s) ® &
o

O m Defines the unit used for weights. map kg (kg) ® O
B

Users can change the units for:

e Horizontal speeds: horizontal_speed_units

e Vertical speeds: vertical_speed_units

e Surfaces: horizontal_square_distance_units

e Horizontal distances: short_horizontal_distance_units / long_horizontal_distance_units
e Vertical distances: vertical_distance_units

e Mass (defined as weight): weight_units

Available units are a mix between metric, imperial and aviation systems.

Drone connected

e connected_drone_satellite_threshold: defines the time that the drone is shown as connected when it has only satellite Ink (in ms). The

default value is 60 s.

e connected_drone_threshold: defines the time that the drone is shown as connected without receiving any telemetry (in ms). The default

value is 5s.

Map styles
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Settings allowing to change the map styles:

e rigi_map_selected_style

e rigi_map_selected_style_light
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A > RigiCloud User Manual > Compliance Center >  Help Center

Help Center

RigiTech has a Help Center that shall be used by operators using RigiCloud and RigiTech UAS.

Access to the Help Center

Within RigiCloud, it is possible to access the Help Center through the main menu or through the documentation page.

RIGITECH - TRAINING AND EXAMPLES o @

RigiTech documentation

Y

o ul
% O
(XTI

=] RigiCloud User Manual API Documentation Release Notes
A RigiCloud user manual, tuterials and good practices. RigiCloud API documentation and information on how to Release notes for RigiCloud|
connect to RigiCloud through the AP
Download as PDF
B ‘ Download as PDF
R

= ‘
i) E‘ ConOps Manuals and UAS User Guides My Requests

ConOps Manuals required for authorizations and regulators (Flight, Technical and Link to yeur requests within RigiTech's Help Center.
Maintenance Manuals and Training Syllabus) and UAS User Guides.

Copyright © 2023 RigiTech SA. All rights reserved.

B

1. Access to the landing page of the Help Center
2. Access to the ConOps Manuals and UAS User Guides within the Help Center

3. Access to "My Requests" within the Help Center

User creation and login

If the user is not logged in, the main landing page will be displayed.
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Submit a request

QRIGITECH

RigiTech

1. Sign in

Click on "Sign in" in order to open the sign-in window and follow the instructions.
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Sign in to RigiTech

Switch to agent sign-in »

~ L Email
&  Signin with Google ‘ ‘
=. Sign in with Microsoft

Password

Forgot password?

Emailed us for support? Get a password

New to RigiTech? Sign up

Without a user, it is required to sign up (click on "Sign up"). Only official e-mail addresses from RigiTech customers can be used. If a customer
cannot sign up, the customer shall request RigiTech support to include the customer's organisation in the authorised list (by sending a mail to
support@rigi.tech).

Sign up to RigiTech

Please fill out this form, and we’ll send you a
welcome email so you can verify your email address

and sign in.
Your full name *
Your email *

Cancel

Support requests

All rights reserved. Copies of this publication may not be reproduced for personal, company or
organisational use without the expressed permission of Rigi Technologies SA. .
172 of 181


mailto:support@rigi.tech

QRIGITECH

RigiCloud User Manual - 1.20

Once the user is logged into the Help Center, the landing page will be different.

Profile

Requests

Activities

Change password

sign out

ConOps Manuals and UAS User Guides

1 This section includes the different ConOps Manuals required by regulators (Flight Manual, Technical Manual, Maintenan...

2

1. Links to the landing page

2. Lings to articles and technical documentation
3. Search bar

4. Submit a request

5. Profile menu

In order to submit a request, with a logged in user, click on "Submit a request”, and fill the form.
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QRIGITECH swmtarees

RigiTech > Submit a request ( Q search )

Submit a request

Subject

Nature

Whatis the nature of your request?

How can we help? (optional)

Please describe the domain of your request.

Deseription

Please enter the details of your request. A member of our Support staff will respond as soon as possible.

Attachments (optional)

Add fils or drop fies here

RigiTech

The user's requests are available by clicking on "My Requests" in the RigiCloud Documentation module, or in "Requests" within the profile menu.
Users have access to the conversations within the user's requests, those in which the user has been put in copy and those of the user's

organisation.
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QRIGITECH suomta ecuest ) -
My requests
Myrequests  Requests 'm CC'd on
Status:
( Q, search requests ) Any
Subject Id Created Last activity ¥ Status
Test attachment #42 8months ago 8 months ago [ soivea |
Test #30 10 months ago 10 months ago [ sotvea |
RigiTech
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A > RigiCloud User Manual > Edge Node

Edge Node

Edge Node

When being connected to an Edge Node local WiFi, the local version of RigiCloud of the Edge Node may be accessed from the browser through

the address 192.168.100.1.

Edge Node interface

The Edge Node presents a simplified interface with the following modules:

e Edge Node dashboard
e Airbridge planner

e Control tower

e Compliance center

e Help center

Edge Node Dashboard

) ED_01.0005 CONNECTED DRONES
Software version: 11301226 New version 1130-1¢27 available No drones connected

N Mauraz Chavannes-le-Veyron EDGE NODE DETAILS
Senarclens
ALLENS Latitude: Longitude:
Last Sync Time: Model;
Grancy
Project: 2 Bridge Mode:
Gollion Edge Node Synchronization: m Synchronization Server: https://cloudtestrigitech
Vullierens
EDGE NODE NETWORK
APN Name: ntemet AN Password:
APN User: APN IP Type:

Hautemorges Update APN values
SOROUEISY Romanel-sur-Morges

ApsLES

Clartnont. SAINT-SAPHORIN-S s
Bremblens

Google Keybosrd shorizuts | Map dats £2024 Geogle | Tl

®
B

The Edge Node Dashboard presents the following information:

e Serial number of the Edge Node

e Software version of the Edge Node
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e Connected drones: drones connected to the Edge Node.
o APN of connected drones may be updated, as described in Fleet Management.

e Edge Node details:
o Coordinates

o Last syncrhronisation time

o Model

o Project

o Bridge Mode (bridge between the Edge Node and RigiCloud servers)
o Edge Node syncrhonisation status (enabled/disabled)

e Edge Node Network

Edge Node Software Update

When a software update is available, the option to update it will be displayed, as well as the new version available. To run the update, "Update
edge" should be clicked.

Note: Edge Nodes updates from version v1.13.X or earlier need to be done by RigiTech.

Edge Node Network

Under "EDGE NODE NETWORK", users may change the Edge Node APN. The process is equivalent to the one described in Fleet Management.
In order to configure the Edge Node's APN, the user should enter the details of their SIM card provider into the "APN configuration" section.
After expanding it, users should edit all parameters to match the SIM card provider information:

e APN Name
e APN User (may be left empty)
e APN Password (may be left empty)

e APN IP Type:
o If IPv4 or IPv6 are used, users should put respectively 4 or 6 in the APN IP Type box.
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16988ER020003

@ Overview Operations Maintenance Software Commands Telemetry Status messages
Total fiights Total flight time. Max time Total distance Max distance Avg distance
-
%
AN MAINTENANCE

P SERVICE A 60.26h/100h
) ) Over date 2022/08/17
) SERVICE B 60.26h/600h
oIy TS
- SERVICE C 60.26h/1200h
. Over date 2024/05/18

= DRONE DETAILS LAST OPERATIONS

Serial Number: Drone Type: Name Distance Takeoff time
- National Registration Number: Base:

Comments: FS Motor Cut Counter: 104

ADN configuration “ FsParachute Counter: 7

AN Name: ICAO Tail Number: 12880

AN User:

APN Password:

AONIDTyoe -

Update APN values

€ Last Known Position:

Gotoal operations

Once complete, users should click on "Update APN values".

Disclaimer:

e SIM cards should be unlocked (i.e. have no PIN code).

Control tower

The Control tower interface is slightly different from RigiCloud's. In particular, the C2 Link status is slightly different.

o v

o .
£ = - o oAl ) N
. y G 0 3 <+ 16988ER020003  ©
s 2 ‘ e g s
® &
~ 1 R A ® s # 9 © x Chem.de s Rippe c & o
’ Airspeed: Alt. (AMSL):
-1im/s 5
@ 16988ER020003 < -
| 28 Ground Speed: Alt. Deviation:
# . o omss 01m
e de
CONTROL A Throttle: Ground Distance:
0.009 -
gg R Precision Pad:
Not de d
A
£
=
& sTAaTUS @D ~ s &
8 g
o 9 <
A o
B & .
g o N s#£WE& L N 1
Edge Node e, g
@ Edge Node Radio Tous, e’ 2
" 5
Failsafe 3G/LTE i O \:»\“

Cuvilzs

Available links are:

e Edge Node: C2 link corresponding to the connection between the drone and the Edge Node through 3G/LTE.
e Edge Node Radio: C2 link corresponding to the short-range 2.4 GHz radio (Edge Node).
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e Failsafe 3G/LTE: C2 link corresponding to the FS 3G/LTE modem and SIM card.
Other links described in Messages, status and operation boxes are not available in the Edge Node interface.

Otherwise, the behaviour of the C2 Link status information is equivalent to the interface from RigiCloud.
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FAQ and errors

o o
General RigiCloud errors
For any issue related to unknown errors or blank pages, users should try:

1. Refresh page
2.Log out and Log in
3. Check if the same issue happens in private broswer mode

4. Refresh cache (Ctrl + Shift + R or Ctrl + F5 in Windows)

If the issue is not solved, users should contact RigiTech Support.

Airbridge Planner

Error fetching data

"Error fetching data" messages displayed are typically related to terrain altitudes not properly calculated. In these cases, users should try:

1. Hide the altitude graph
2. Check if waypoints, geocages and/or rally points do not have terrain altitudes and, if that is the case, move slightly the point/vertice or

remove it.

If this is not enough, users should follow General RigiCloud errors.

Control Tower

GNSS checks not passed before takeoff
When UA cannot takeoff because position checks are not passed, users should:

1. Confirm that the horizontal position of the UA is correct and within the limits
2. Confirm that the vertical position of the UA is correct and within the limits

3. Move if needed

Vertical position checks may be more sensitive than horizontal ones. In that case, as a general recommendation, when flying a route for the first

time, users should:

1. Measure the position and altitude of the UA at the desired takeoff and landing positions by keeping it on for at least 15 minutes, without

nearby sources of interferences.

2. Update the position and altitude based on the average observed in the flight plan.
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3. Validate the flight plan through simulations.

4. Execute an operation (by following the standard operating procedures).

In areas where the vertical positioning on ground is not optimal, this might not be enough. In those cases, users may request RigiTech Support
to increase their vertical margins.
Synch ronise para meters

If the parameters of a UA are outdated (a warning is displayed in the Control Tower), users should click on "Synchronize Parameters" (within

Tools).

Simulator

Flight plans below takeoff terrain
The simulator assumes that the terrain is at the same level as the takeoff point.

This means that when simulating flight plans where the flight altitude becomes lower than the takeoff point, as soon as the altitude drops to

this level, the simulator considers it a terrain collision and stops progressing.
We are aware of this limitation and are working on a solution. In the meantime, there are two alternatives:

e For flight plans where the takeoff point is significantly higher than the landing point, simulate the reverse route and, after executing the
back transition (when the simulator is about to land), perform an RTO. In long operations, this may result in emergency landings due to low
battery.

e Divide the flight plan (for simulation purposes only) into equivalent segments.
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