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Project Development

Introduction

Provide here an overview of the contents (structure) of this chapter.
This chapter contains our project's evolution, in particular, you can find currently the concept,
designs, smart system, structure and also the materials chosen for the Healing Cocoon.

Ideation

The idea of the Healing Cocoon came to us after reflection and several brainstorming sessions. First,
we tried to recall events we had experienced and heard about in the fields of health and well-being.
We quickly focused on the impact of the medical environment (hospitals or waiting rooms) and
agreed to work on a solution to improve experiences in medical settings.

Concept

The concept of the Healing Cocoon is to transform clinical environments into calming and immersive
spaces.

By combining light, sound and scent, it helps reduce stress and improve children well-being.

The features of our Healing Cocoon:

e Calming audio and scent stimulation
e Immersive 180° visual environment
e Accessibilty for children in wheelchairs

Design
Structure

e |nitial structural drafts and materials details - Figure 1 shows the rigid metal structure made of
aluminium arches (this material was chosen because it is less expensive than brass and easy to
work with.). In red, we drew the brass panels that will be attached to the metal structure (the
exterior surface of the panels will be brushed to make the outside of the cocoon less metallic
and more welcoming).
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wmme rigid structure (aluminium bow)

7 | bent brass panels (external side)

.| bent brass panels (internal side)

Figure 1: Metallic structure and external part of the cocoon with corresponding materials

Figure 2 shows the internal part and the materials: first, the acoustic panels are fixed using the
aluminum structure. Then, the antimicrobial fabric is attached to these panels (using adhesive
or the self-adhesive properties of the acoustic panels).

[T antimicrobial technical textile

- /|bent brass panels (external part)
%aooustic felt panel

Figure 2: Internal part of the cocoon with corresponding materials
e Material selection - Figure 3 shows the different layers of our cocoon's structure. The air gap is
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due to the presence of the arched metallic structure in certain area of the cocoon, as shown in
Figure 1. We have compiled a list of Portuguese suppliers who could meet our needs: (i)
F.Marques da Silva S.A for the brass panels [1] and the aluminum structure [2]; and (ii)
artnovion for the acoustic panels [3]. We are still thinking about the antimicrobial textil we want
to use, but Monteiro Fabrics with its MEDIFLEX collection offers interesting possibilities [4]

| brass panel

[ Jairgap
/////\acoustic felt panel
mantirnicrobial technical textile

Figure 3: Cross-section of the cocoon's structure and details of materials

 Detailed drawings - Figure 4 shows the evolution of the design of our idea. First of all, we
decided that the cocoon will not be fully closed in order to avoid feelings of claustrophobia, but
also so that parents could maintain contact with their child if needed. To allow for true sensory
immersion, we wanted to incorporate a chair that could vary its positions (sitting, lying down)
and rotate to face the visuals. We also wanted the inside of the cocoon to be accessible for
children with reduced mobility, such as those in wheelchairs. We are now thinking about adding
small wheels to the chair so it can be easily moved when a child in a wheelchair wants to get
into the cocoon. These small wheels can be locked once the chair is inside the cocoon.
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HealingSpaces Cocoon Chair - Finalized Design
IMMERSIVE 180° PROJECTION - ROTATING CHAIR - SCENT + AUDIO + VIBRATION
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, Shart-Throw Seent :
Projector Projector pese ]0 | ) Projector

\__ Curved Projection Surface =) Scent Diffuser
(180° wraparound)
|,‘:-:| Speakers (L + R)
165¢cm " Py
Consolidated . nterface
oY Rotating Base
= - —
@y Vibration Motors
V‘-\.\\
« 10 em i iy CHAIR DETAILS
MATERIAL & FINI
SIDE VIEW . FRONT VIEW iy el TERIAL & FINISH
X : -

Ho-1. 1
WA= | R Matte White Shell

" Recline TM;’;&:‘; . . Soft Textile Interior
l65em ) ~120° {
<R A Ambient LED Ring
G0-45 em /
' el ) 180° Rotating B
i T | Ambient LED Ring

Advanced Haplic
Muotors

Figure 4: Detailed drawings

(iv) 3D model with load and stress analysis; (v) colour palette.
Smart System

Hardware

Include and explain in detail the: (i) black box diagram; (ii) hardware component selection (use tables
to compare the different options for each component; (iii) detailed schematics; (iv) power budget.
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Black Box Diagram

This diagram represents a high-level overview of an interactive, multi-sensory system, likely designed
for patient therapy, relaxation, or an immersive room experience.

Here is the breakdown of how the different parts interact:
Inputs

Cloud: This section handles remote data. It contains an App and Content that communicate with each
other. The cloud sends data, media, or instructions down to the main control unit.

User/Patient: This represents the human interaction. The user has a Device to draw (tablet, mobile)
that connects to a local App. Whatever the user inputs or draws is sent directly to the central control
system.

Core Processing System
Controller: The central microcontroller processes all incoming commands and makes decisions.

Sensors: It continuously reads environmental data using various sensors (Light, Motion, Air, CO,,
Moisture). The controller and the sensors talk to each other to adjust the room's environment based
on real-time conditions.

Outputs / Actuators Projector: Displays visual content (perhaps the drawings from the user's tablet
or media from the cloud).

Scent sprayer: Releases aromas into the room (using your ultrasonic atomizer).
Speaker: Plays audio, music, or sound effects.
Power Supply

This block shows how electrical energy is distributed. It provides power directly to the central
Controller, and it also has dedicated power lines going straight to the output devices (Projector, Scent
sprayer, Speaker). This is a very important detail, as high-draw components like projectors and
speakers need their own direct power lines rather than drawing current through the main controller.

Figure 5 presents the black box diagram.
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Cloud

Content -

(ngsnin:ﬂﬁon. » Projector
Air, CO:, —
Moisture)
> Scent sprayer
—_—
User/Patient Controter
y : Speaker
petpll S
Power
Figure 5: Black box diagram
Hardware component selection
Table 1: Bill of Materials
Name Type Supplier Notes Price Quantity Total
(€) (€)
Dual core 240 MHz,
, integrated Wi-Fi +
ESP32 DevKit V1,
ESP32-WROOM-32 Processor|Farnell Bluetooth. Beplaces 8.75 1 8.75
separate Wi-Fi
module.
I2C digital lux sensor,
Light Sensor, BH1750 0-65535 lux, 3.3 V-5
(GY-302) Sensor |Botnoll V. Better than LDR — 1.87 1 1.87
no conversion needed.
Detects CO,, NH;,
alcohol, benzene,
smoke. 10-1000 ppm.
CO, Sensor, MQ-135 |Sensor |Aquario Analog + digital 6.09 1 6.09
output. Compatible 5
V ESP32. Needs 20s
warm-up.
Humidity 0-100 % RH
Air Humidity and (£2 %) + temperature
Temp Sensor, DHT22 |Sensor |Botnoll -40 °C-80 °C (x0.5 6.96 1 6.96
(AM2302) °C). Single-wire digital
output. 3.3 V-5 V.
108-110 kHz, 5 V USB.
Scent Sprayer, Switched via relay
Ultrasonic atomiser 5 |Actuator |electronperdido.es . o 7.00 1 7.00
Vv Use with essential oil
diluted in water.
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Name Type Supplier Notes Price Quantity Total
(€) (€)
I2S Class-D amp (2.7
e V-5.5V), directly
Speaker + Amplifier, Actuator |Aquario compatible with 11.38 1 11.38
MAX98357A
ESP32. No external
DAC needed.
Controls power to the
sRi(ra\Ialﬁ—l\élt?g:Lzlsre\I/a Control |Ptrobotics ultrasonic atomiser 4.60 1 4.60
9 y from ESP32 GPIO pin.
Powers ESP32 +
Power Supply, 5V 2 A Amazon / AliExpress|peripherals. USB
USB adapter Power / Any local shop power bank also works 7.26 1 7.26
for portability.
Total Cost 53.91

Detailed Schematics

Detailed schematic diagram illustrating the precise electronic connections for the “Healing Cocoon”
project. This diagram serves as the electrical blueprint, detailing how the central ESP32-WROOM-32
microcontroller is meticulously wired to interface with the various sensors (temperature, light, and air
quality) and actuators (speaker and scent sprayer) essential for the system's function. By following
these specific pin connections and component values, the physical interaction described in the
system architecture can be realized.

Figure 6 presents the detailed schematics diagram.
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Figure 6:

Detailed Schematics
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Power Budget

Power consumption breakdown for the system's components. This table outlines the nominal and
maximum values for current (intensity), voltage, and power, providing a clear overview of the
electrical requirements and the total system load.

Table 2: Power Consumption Specifications

Intensity |Intensity |Voltage Voltage(max) Power
Component [A] (max) [A] [[V] vl Power W1 hax) twi
ESP32 DevKit V1
(WROOM-32) 0,08 0,5 3,3 5 0,264 2,5
BH1750 (GY-302) |0,00014 0,001 3,3 5,5 0,000462 |0,0055
MQ-135 0,15 0,16 5 51 0,75 0,816
DHT22 (AM2302) |0,0015 0,0025 3,3 5,5 0,00495 0,01375
Atomizador
Ultrasénico 5 V 0.3 0.5 3 3,3 1,5 2,75
MAX98357A 0,3 1,5 2,5 5,5 0,75 8,25
Modulo Rele 5V (1 1, ; 0,09 5 5,5 0,35 0,495
Canal)
TOTAL 0,90164 2,7535 27,4 37,6 3,619412 |14,83025
Software

Describe in detail the: (i) use cases or user stories for the smart device and app; (ii) selection of
development platforms and software components (use tables to compare the different options); (iif)

component diagram.

Packaging

Present and explain the: (i) initial packaging drafts; (ii) detailed drawings; (iii) 3D model with load and
stress analysis, if applicable.

Prototype

Refer main changes in relation to the designed solution.

Structure

Detail and explain any changes made in relation to the designed solution, including structural
downscaling, different materials, parts, etc.

Hardware

Detail and explain any change made in relation to the designed solution. In case there are changes
regarding the hardware, present the detailed schematics of the prototype.
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Software

Detail and explain any changes made in relation to the designed solution, including different software
components, tools, platforms, etc.

The code developed for the prototype (smart device and apps) is described here using code

flowcharts.

Introduction
For this project, a web-based prototype was developed to simulate how users interact with the
Healing Cocoon system.

The main goal of this prototype is to show how the system would work in practice. The focus is mainly
on the user experience and the overall flow, rather than on a fully developed technical solution.

It is important to note that this is a first demo version. The application can still be improved and
expanded in future iterations.

Technologies & Tools

The prototype was built using simple and accessible technologies:

e HTML for the structure
e CSS for the design and layout
e JavaScript for basic interactivity

No frameworks such as React were used. This decision was made to keep the system simple and easy
to understand, especially for a first prototype.

The design follows a clean and modern style, inspired by medical and product interfaces, with a focus
on clarity and ease of use.

Application Overview

The application is divided into two main user roles:

e Staff users (clinic or practice staff)
¢ Child users (end users of the cocoon)

The staff uses a dashboard to manage the system and set up sessions, while the child interacts with a
much simpler interface designed to be intuitive and calming.

Screens & Explanation
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Login page

Figure 7 presents the login for our application.

X

Healing Cocoon

Practice name

WELCOME TO HEALING COCOON a}

Turn anxious moments
into a sense of wonder

Suppert children with a ealming multisensary environment before

Emall or usermame

=
=

appeintrments, so clinics and care teams can fecus on comfort,
Passwaord

trust, and better care experiences,
[ Show

Remember me

Figure 7: Login interface of Healing Cocoon
The login page allows staff members to access the system using their practice credentials.
It includes fields for:

¢ Practice name
e Username or email
e Password

This ensures that only authorized users can manage the cocoon.
Dashboard

Figure 8 refers the dashboard interface 1.
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Healing Cocoeon

Dashboard
+  MNew Session
Child View
A Accassibility
& Sattings

+  Logout

Good afternoon, Bright Smile Dental

Good afterncon overview

Manage today’s cocoon sessions and calming experiences

Available 4 Ocean Enabled

Ready for use +1 since morming Mast calming chaice All supports active

Start a session in one tap

Start New Session Open Child View

A ibility Set:
= : ccessi |.|.ty -|||.1-
Latest activity from today Calming spaces ready to launch
Emma Ocean 10 min 09:30
LYEETY Frract 1E rrin v e - -

Figure 8: Dashboard overview interface 1

Figure 9 refers the dashboard interface 2.

A Accessibility

@ Settings

= Logout

Start a session in one tap

Start New Session Open Child View Accessibility Setup

Latest activity from today Calming spaces ready to launch

Emma Ocean 10 min 09:30

Noah Forest 15 min 1015 Ocean Forest
Matu

Lina Space & mim 11:00

Space Calm Garden

Figure 9: Dashboard overview interface 2

The dashboard gives a general overview of the system.

It shows:

¢ The current status of the cocoon

e The number of sessions for the day

e The most used environment
e Accessibility status

From this page, staff can quickly navigate to other parts of the application or start a new session.
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New Session page

Figure 10 presents the new session configuration 1.

Healing € .
ealing Rocaan Sessian buikder

Start New Session

+  Mew Session

Child View
Easic child infoemation
A Accensibility Start with the child profile
hild first name Age range
& Settings
2 = Galegt age range
= Logout

Environment selection

Chosse one calming setting

QGean Farest Space Calm Garden

Set the duration and atmasphere

Figure 10: New session configuration page

Figure 11 presents the new session configuration 2.

Duration Sourd intansity

Seent intensity
{ 5%

Accessitality and support
Prepare comfort settings

‘Wheelchair access needed Bemovable seat needed

Low stirrsdation mode Carsgiver ausistance
Additional pates
Optienal staff notes

Start Session

Save aa Drafl Cancel

Figure 11: New session configuration page 2
This page is used to create a new session for a child.
The staff can:

e Enter the child’s name

Select an environment (such as Ocean, Forest, or Space)
Adjust sound and scent levels

Set the duration of the session

Enable accessibility options if needed
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This is the main functionality of the system.

Active Session page

Figure 12 presents active session interface 1.

% Healing Cocoon Live monitaring
Active Session Ersltrnprt
~  Dashboard Monitor and manage the current calming session

+  New Session

Child View Current child profile and settings

A Accessibility

Emma 7-2 Ocean
@ Settings
5 min Medium (45%) Medium (35%)
+ Logout
ACCESSIBILITY SETTINGS NOTES
Standard mode No naotes added.
Calming experience in progress Current sensory setup
Ocean Medium (45%)

Figure 12: Active session monitoring interface 1

Figure 13 presents the new session configuration 2.

A Accessibility

Emma 7-9 Ocean
@ Settings
5 min Madium (45%) Madium (35%)
= Logout
ACCESSIBILITY SETTINGS NOTES
standard mode No notes added,
Calming experience in progress Current sensory setup
Qcean Medium (45%)
Medium (35%) Standard mode

Active 04:26 Running normally

Pause Session End Session Emiergency Stop

Figure 13: Active session monitoring interface2
This page displays the currently active session.
It shows:

¢ The selected environment
¢ A countdown timer
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e The chosen sound and scent levels
It also includes controls to:

¢ Pause the session
¢ End the session
e Activate an emergency stop

Child View

Figure 14 refers to child interaction interface 1.

— Back Hea.lmg Cocoon

Hi Emma

Choose a world where you want to relax

Choose one calming place

Ocean Forest Space Calm Garden

Swim and relax Breathe with natura Float among the stars A peaceful place
How soft should the sound be? How gentle should the scent be?
Saft Medium Strong Saft Medium

Figure 14: Child interaction interface 1

Figure 15 presents the new session configuration 2.

Ocean Forest Space Calm Garden

Swim and relax Breathe with natura Float among the stars A peaceful place
How soft should the sound be? How gentle should the scent be?
Soft Medium Strong Soft Medium

Take a deep breath in... and out...

Start My Calm Session

Figure 15: Child interaction interface 2

Strong

Strong
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The child view is designed to be simple and easy to use.

It focuses mainly on visual elements and avoids too much text. The child can choose a calming
environment and start the session in a straightforward way.

Accessibility page

Figure 16 presents the accesibility settings interface 1.

Healing Cocoon

Dashboard

+ MNew Session

Child View

A Accessibility

@ Settings

< Logout

Accessibility Settings

qu 55 and comfart opt

Enable the support tools you need Staff notes

Wheelchair access enabled

a8

Make the room ready for wheelchair users

Removable seat enabled

Allaw flexible seating for easy transfers,

Ramp access enabled
Support smooth access into the cocoon space.
Current accessibility setup

Low stimulation mode

isual and sensory Input 2
No Mo

Caregiver assistance mode
Allow guided suppart during the sessicn. S Y
Ne Mo

_Figur'e 16: Accessibility settings interface 1

Figure 17 presents the accesibility settings interface 2.

©  Settings

2 Logout

Removable seat enabled

Allaw flexible seating for easy transfers

Ramp access enabled

SUPPOrt SMocth access into the CoCooN space.

Current accessibility setup

Low stimulation mode

o -
Reduce visual and ssnsary input
Mo Mo
Caregiver assistance mode
Allaw guided support during the session N
Ne Me

Reduced scent mode

Lower scent intensity for sensitive children.

Audio guidance enabled

Support children with gentle spoken guidance

Save Settings Reset to Default

Figure 17: Accessibility settings interface 2

This page allows staff to configure accessibility options.

For example:

Staff setup
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¢ Wheelchair access
* Removable seat
e Low stimulation mode

This ensures that the system can be used by as many children as possible.
Settings page

Figure 18 refers to settings interface 1.

Healing Cocoon Platform configuration
Settings Practice setup
Dashboard Manage pract references and Healing Cecoan default
+  Mew Session

Child View Clinic profile details

Practice name Contaet email
A Accessibility Bright Smile Danta infa@practice.com
@ Settings Contact phone number Number of cocoons available

+351 123456789

& Logsut Location / address

Main street 10, Porto

Default session setup

Default environment Default session duration

Figure 18: System settings interface 1

Figure 19 refers to settings interface 2.

Default session setup

Default environment Default session duration

Ocean = 10 min =
Default sound level Default scent level

Saft = Saft ~

Auto-start child view

Interface look and feel

Practice logo Theme preview

Choose file

Reduced motion in interface

High contrast mode

Figure 19: System settings interface 2

Figure 20 refers to settings interface 3.

https://www.eps2026-wiki6.dee.isep.ipp.pt/ Printed on 2026/04/18 14:19



2026/04/18 14:19 19/20 Project Development

Alerts and remindars

Figure 20: System settings interface 3
The settings page is used to manage general system preferences.
It includes:

e Practice information

e Default session settings
 Notification options

¢ Basic data and privacy settings

Code flow

The prototype uses a simple front-end logic.

First, the staff logs into the system. Then, a new session is created and the selected data is stored
using LocalStorage. The active session page reads this data and displays it.

The child then interacts with the system through the child view.

This approach makes it possible to simulate a working system without using a backend.

Future improvements

This prototype is only a first version and can be further improved.
Possible future improvements include:

e Integration with real hardware (such as projectors and scent systems)
e Adding a backend with a database and authentication

¢ Real-time communication between components

e More advanced personalization for children
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Tests & Results

Hardware tests

Perform the hardware tests specified in Tests. These results are usually presented in the form of
tables with two columns: Functionality and Test Result (Pass/Fail).

Software tests

Software tests comprise: (i) functional tests regarding the identified use cases / user stories; (ii)
performance tests regarding exchanged data volume, load and runtime (these tests are usually
repeated 10 times to determine the average and standard deviation results); (iii) usability tests
according to the System Usability Scale.

Summary

Provide here the conclusions of this chapter and make the bridge to the next chapter.

[1] F. Marques da Silva S.A., 2022. Brass sheet. .

[2] F. Marques da Silva S.A., 2022. Aluminium shapes. .

[3] Artnovion, 2026. Acoustic_ dBA UL-Foam. .

[4] Monteiro Fabrics. Monteiro Fabrics - MEDIFLEX Collection. .
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