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Project built from scratch
An integrated approach for all digital components

Looking to the present, pointing to the future, but also beyond that
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A few possible platforms for the “Business Tools” have been identified and analyzed for later decision maling

Business
Tools
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TUGA
Digital

Operational
(vehicle &
driver's)
Tools

These are some of the planed, concluded or in production Tools, for the main identified areas

Companion App (Smartphone)

Tuga Main Panel

Back Passenger AR App (Smartphone & AR
Glasses)

Tuga HUD App

Drivers AR Glasses App
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Promotional
Tools

TUGA

Metaverse

Operational
(driver's)
Tools

These are some of the planed, concluded or in production Tools, for the main identified areas
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AR Promotional fools
(Distributable / Smartphone & AR
Glasses)

VR Promotional tools
(not distributable / VR Glasses)

Promotional
Tools
VR promotional tools
MEtave rse (distributable / VR Glasses)
Virtual Office Platform

Use your Smartphone or AR glasses to visualize and
interact with TUGA in real-time, in the real world around
you.

Fairs & Exposition demonstration tool

Showroom demonstration tool

Client's demonstration tool (to assist presentation to clients)

VR TUGA game

Allow remote visits to the Office
Support remete presentations and conference rooms
Support on-line virtual meeting rooms

Access 3D gallery of contents (photos, videos, 3D models)

These are some of the planed, concluded or in production Tools, for the main identified areas

To allow visitors explore TUGA in Fairs & Expositions. Visitors are
passive users and the trip is conducted by the assistant. The visit should
be cast to a television so the assistant can conduct the experience.

To allow visitors explore TUGA in the Showroom. Visitors are active
users but can only access to a limited number of functions. The visit
should be cast to a television so we can assist and comment the
experience.

Possibility to remotely invite clients and partners for an imercive virtual
visit

Drive a virtual Tuga in any virtual city around the world like if you where
driving a real Tuga.

Play virtual multivsers games with other Tuga owners (or not)
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Social network integration: real-time content creation and share in the social networks

Remote presence: create a “party” with your Tuga owner friends and be always connected
(talk with them, see where they are, share experiences)

Companion App (Smartphone) : . : : : : - [ Connected / Remote ]
AR Inspection function: use your App to learn about operation, repair & maintenance in a

contextual AR mode

Remote real-time access to all vehicle features, images and functions, presented in a 3D

TUGA . representation.

Metaverse Tuga Main Panel Tuga inside Tuga. Use 3D representations for better communication with the driver — [ Park, Drive, Reverse HUB's ]

Operational AR Games: play with the surrounding world

(driver's) Tools
Eos it AT R I LS Virtual tours: visit your destination (or any other) befare you get there, on the way

Glasses)

Get an AR city virtual tour as you pass by (augmented world)

Tuga HUD App Contextual information projected in the HUD (Tag's, directions, vehicle & driving information)
The world in your eyes (contextual information): Tag's, directions, vehicle & driving
information, notifications

Drivers AR Glasses App

Holographic interface (Tuga options projected in front of your eyes - just touch them to
activate them)

These are some of the planed, concluded or in production Tools, for the main identified areas
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Promotional
Tools

TUGA

Metaverse Operational
(driver's) Tools

|

These are some of the planed, concluded or in production Tools, for the main identified areas
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Extended TUGA

TUGA Vehicle

TUGA
sensors & Metaverse
actuators, ECU
Internal ECU (server)

Commun
ications
module

AR Smart Remote
Glasses Phone server

All the user interactions related with the several screens attached or connected with TUGA communicates trough the so called “Metaverse ECU".
The Metaverse ECU then communicates with TUGA trough the CANBUS

Metaverse

Smart Cities
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AR
Experie
nce
App

Back
Screen
App

Data &
Content
Share

Main
Screen
App

VR Virtual
Experie Office
AR nce App
Glasses

App
App

All these App’s in the different spheres uses the same common platform making the data and content sharing between them easy and efficient.
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Multimedia: TUGA [ @ Mix Reality AR:
Companion o (AR/VR): TUGA AR
App | (378 TUGA Virtual App
Office App
0%
@umocked "
Q Unplugged

Q Alarm OFF

@ Navigation
AV Charging

@ Security
@ Remote Parking
&5 Vehicle Setup

Calcada da Tapada 104-124, @ Sustainability

1300-319 LISBOA

0000 % Vehicle Care

o
S

Example of three different TUGA tools sharing the same content (3D model and functional simulations), in three different contexts
(multimedia, augmented reality and mix reality (AR/VR))
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While the physical vehicle is not available, a virtual CANBUS interface was implemented to simulate all the interactions between the physical
and the digital world. Once the physical TUGA elements are ready, the virtual CANBUS will be replaced by the real one and all the virtual tools
will be feed by real data instead of simulated one.
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Promotional Tools

TUGA
Digital

Promotional
Tools

AR Promotional tools
(Distributable / Smartphone & AR Glasses )

VR Promotional tools
(not distributable / VR Glasses )

VR promotional tools
(distributable / VR Glasses)

Virtual Office Platform
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op Mobility Startups in 2023

TUGA AR App

THUNDER

FALCON Ty

TUGA AR EXPERIENCE “High-End TUGA Thunder transforms to a
Roadster”

= .

e

e e —

The TUGA Thunder turns into a roadster by removing
the hard-top and replacing the windshield. Having
the same performance, interior and features of the
TUGA Thunder, the open-air feeling gives
unparalleled sensations in driving and handling.

| &

’

KNOW MORE
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TUGA AR App

variations @

variations

TUGA AR App
(TUGA on Air)
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TUGA VR App
(Explore mode) 4

... then the TUGA was placed inside a city
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TUGA VR App
(simulations)

Once inside the city, it was possible to create simulations showing some of TUGA abilities (parking in narrow spaces, filtering, ...

)
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TUGA VR App
(Guide mode)

Finally, for those who are not comfortable with the VR environment, a “Guide mode” tour was create to allow users experiment the feeling of
being inside the TUGA and explore some of his functionalities.
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* Improve surround environment & simulation quality

e Refine User interfaces & Interaction mode

TUGA VR App ° Support multi-user

(Planed Evolutions) . £ 40 d multi-user possibility to remote access

* Export the immersive experience to AR

* Implement the “Drive TUGA” mode inside the city (game approach)
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Operational Tools

TUGA
Dlg'tal Companion App (Smartphone)

= Tuga Main Panel
Operational -

(vehicle & Back Passen ger AR App (Smartphone & AR
driver's) Glasses )
Tools

Tuga HUD App

Drivers AR Glasses App
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Connect Devices

TUGA
Companion App A .
(Connected, Disconnected) _—

Connected

v
& 16°C i

Good morning Anthony! s

@ Locked

U Unplugged s 2
Q AlarmON \/

i

Smartwatch '\)

LOADING
Speaker Not Connected

VR Glasses Not Connected

SETUP LATER

Calgada da Tapada 104-124,
1300-319 LISBOA
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TUGA
Back Screen
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