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Abstract

The rapid growth of the elderly population is creating major challenges for families and
healthcare providers. As people age, they often face complex health issues, limited mo-
bility, and social isolation. While there are many apps available today, most only focus
on one specific problem—Ilike emergency alerts or health tracking—and fail to connect
all the people involved in a senior’s care.

This project introduces ONS, an all-in-one web platform designed to bridge this gap.
ONS connects elderly users, their families, professional caregivers, and retirement home
managers within a single, easy-to-use system. The platform offers essential tools for
health monitoring, medication management, and emergency response. It also includes
GPS tracking with "safe-zone” alerts to ensure users stay safe. While families can use
the app to stay updated on their loved ones, caregivers and retirement homes can use it
to manage daily tasks, work shifts, and professional reports more efficiently.

Beyond physical health, ONS focuses on emotional support. It features an Al-based
companion for conversation and reminders, as well as a private online community where
seniors can socialize to reduce loneliness. To ensure safety and trust, the platform in-
cludes strong privacy settings, allowing seniors to control who can access their data. By
combining these features into one secure system, ONS aims to improve the quality of life

for the elderly and make coordination much easier for everyone involved.

X



Chapter 1
Introduction

As more people live longer, caring for the elderly has become a major challenge. Seniors
often deal with a mix of health issues, physical limitations, and feelings of loneliness.
Because of this, we need smart digital tools that support not only the elderly but also
their families, professional caregivers, and retirement homes. Currently, traditional ways
of providing care are struggling to keep up with the demand for constant monitoring and
emotional support, especially when resources are limited.

The idea for ONS didn’t just come from books or theories; it came from watching
real people deal with these issues every day. By talking to seniors and their families,
we saw firsthand how hard it is to manage chronic illnesses, coordinate care between
different people, and handle emergencies. One of the biggest problems we noticed was
social isolation. It became clear that there wasn’t a single, secure platform that connected
everyone involved in the care process effectively.

Families often find it stressful to balance their own lives while making sure their loved
ones are safe. At the same time, professional caregivers and retirement homes often strug-
gle to keep track of health data, medications, and work shifts. When communication is
poor, it leads to delays and more stress for everyone. This is why we created ONS—to fill
these gaps and make sure information flows smoothly between the elderly, their families,
and their doctors or caregivers.

ONS is more than just a typical website; it is a complete care system. It combines
health monitoring, emergency alerts, and location tracking in one place. We also believe
that mental health is just as important as physical health. That’s why we included an
Al companion for conversation and a private community where seniors can talk to each
other. Throughout all of this, we make sure the elderly person stays in control of their
own information through easy-to-use privacy settings.

This report explains how ONS was designed and built. It covers the main features,
how the system works, and the different roles for each user. By using modern technology
and smart services, this project shows how digital solutions can make elderly care more

organized, more effective, and—most importantly—more human.



Chapter 2

Constraints and Earlier Coursework

2.1 Constraints

Building the ONS platform wasn’t always easy. We faced several challenges that required
careful thought and practical solutions to keep the project on track. Here are the most

significant obstacles we encountered:

Difficulty in Gathering Real-World Elderly Care Requirements

One of the biggest hurdles was getting accurate information about what elderly care truly
needs. This field is very sensitive because it involves private health data and complex
emotional needs, making it hard to find detailed "real-life” data.

To solve this, we took a multi-step approach:

e We talked to families who care for elderly relatives to understand their daily strug-

gles, like managing medicine and handling emergencies.

e We consulted with caregivers to learn about the ”behind-the-scenes” work, such as

managing shifts and logging health incidents.

e We researched current apps to see where they were falling short and where ONS
could do better.

Managing a Complex System with Multiple Parts

ONS is a large project with many different sections for elders, families, caregivers, re-
tirement homes, and admins. Making sure all these parts worked together smoothly was
a challenge, especially since each user type needs different permissions and features.

To stay organized, we built the backend using a "modular” approach—meaning we
kept different functions (like data storage and user routes) separate. We also used GitHub
for version control, which allowed us to track every change, review our code, and merge

new features without breaking the system.



2.2 Earlier Coursework

The ONS platform is the result of everything we learned throughout our degree. Several

specific courses were essential to making this project a success:

e Object-Oriented Programming (OOP): Even though we used JavaScript for the
backend, the core principles of OOP—Ilike organizing code into reusable pieces and
keeping different parts of the program independent—helped us build a system that

is easy to maintain and grow.

e Database Design: This was one of the most important courses for ONS. Since the
platform handles a lot of data (like health logs, medication schedules, and user
profiles), we needed a solid structure. We used what we learned about MySQL to

create organized tables and ensure that all information is stored safely and correctly.

e Software Engineering: This course gave us the "roadmap” for the entire project.
It taught us how to analyze requirements, plan the system architecture, and use
professional tools like GitHub. It helped us move from just ”writing code” to

"building a professional product.”

e Critical Thinking and Research Skills: This course was vital for the documentation
and research side of the project. It helped us look at existing solutions critically,
find the gaps, and present our technical work in a clear, academic way for this

report.



Chapter 3
Literature Review

Building digital tools for seniors requires a deep understanding of the challenges that
come with aging, as well as the technology available to help. By looking at existing
research, we can see where current systems succeed and where ONS can offer something

new.

3.1 The Challenges of Aging

Getting older often brings chronic health problems, difficulty moving, and a higher risk of
emergencies. Research shows that to live a good life, seniors need constant health mon-
itoring, quick medical help, and emotional support. Families and professional caregivers
often find it hard to coordinate these different types of care, especially when the elderly
person lives alone or in a care facility.

While many technologies exist to help, most of them focus on just one thing—like a
wearable watch for heart rates or an emergency button. There is a lack of ”all-in-one”
platforms that connect the senior, their family, and their doctors in a single, organized

way.

3.2 Health Monitoring and Assistive Tech

Technology has come a long way in tracking vital signs, medicine schedules, and daily
activity. Research shows that using wearable devices and mobile apps can help catch
health problems early, reduce hospital visits, and speed up emergency response times.
However, two big problems remain: privacy and usability. Many apps are too compli-
cated for seniors to use, and caregivers often get overwhelmed by too much ”"raw data”
rather than clear, helpful updates. This highlights the need for a system that is easy to

use and provides the right information to the right person.



3.3 Remote Care and Communication

In recent years, "remote care” has become much more popular. These platforms al-
low families to check on their loved ones and manage their care without needing to be
physically present. This is especially helpful for people who live far away or have busy
schedules.

Studies show that digital platforms for reporting emergencies and sharing data make
care much more efficient. However, many current tools are strictly "medical” and for-
get about the human side of care. They often miss features for emotional support or

community interaction, which are essential for a senior’s happiness.

3.4 Emotional Well-Being and Social Life

Loneliness is a serious risk factor for the mental and physical health of seniors. Staying
social and mentally active can actually help slow down memory loss and improve overall
health.

New research suggests that Al companions and online communities can help seniors
feel less isolated. While these technologies show great promise, they are rarely combined
with actual health and medical tracking. This gap is exactly what ONS aims to fill by
looking at the ”whole person”—addressing both their physical health and their emotional

needs.



Chapter 4

Methodology

4.1 Tools, Methods and Programming Languages

4.1.1 Tools

The development of the ONS (Older Needs Support) system required the use of various
modern tools and platforms to support mobile application development, backend services,
database management, communication, payments, and artificial intelligence features. The

following tools were utilized throughout the project:

Y)

o~

Figure 4.1: Android Studio
Integrated Development Environment (IDE) used for Android application development,

providing a feature-rich environment for UI design, testing, and debugging.

Figure 4.2: Visual Studio Code
A lightweight and powerful source code editor used for backend development, API

implementation, and project management.



GitHub
Figure 4.3: GitHub

A web-based version control platform used for source code management, collaboration

between team members, and tracking project progress.

Figure 4.4: Postman
An API development and testing tool used to create, test, and validate RESTful APIs

implemented in the backend.

€3

Figure 4.5: XAMPP with MySQL
XAMPP is an open-source cross-platform web server solution stack, and MySQL is used

as the relational database management system (RDBMS) for storing application data.

Figure 4.6: OpenAl API
An artificial intelligence platform used to implement the AI Companion chatbot,
providing conversational assistance, reminders, and intelligent responses for elderly

users.

F

Figure 4.7: PayPal
An online payment platform integrated into the system to handle secure financial

transactions between families, caregivers, and retirement homes.
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twilio

Figure 4.8: Twilio
A cloud communication platform used to send SMS and phone notifications for

emergencies, alerts, and important system updates.

Open
_Street
Map

Figure 4.9: OpenStreetMap API
A mapping and navigation service used for location tracking, distance calculation, and

route visualization within the GPS monitoring module.

-

V'

Figure 4.10: Apple Health API
Used to receive health-related data from Apple devices, enabling integration of wearable

health metrics into the backend monitoring system.

oy twilio
" sendgrid

Figure 4.11: Twilio SendGrid
Twilio SendGrid is used for sending email notifications to families, caregivers, and

administrators.

Figure 4.12: Android GPS and Location Services

Android built-in location services are used to track the real-time position of elderly

users and transmit GPS coordinates securely to the backend system.

4.1.2 Programming Languages

The ONS system was developed using a combination of modern programming languages,
each selected according to its suitability for a specific component of the system, including
backend services, mobile application development, data processing, and health device

integration.



Back End
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Figure 4.13: Node.js
Node.js was used as the primary backend programming language. It is a JavaScript
runtime environment that enables efficient server-side development and supports
scalable RESTful APIs. Node.js was used to implement authentication, role-based
access control, health monitoring logic, notifications, and communication between all

system modules.

Front End (Mobile Application)

& Flutter

Figure 4.14: Flutter
Flutter, using the Dart programming language, was employed to develop the mobile
application. Flutter enables the creation of responsive and accessible user interfaces for
elders, families, caregivers, and administrators, while supporting cross-platform

deployment.

Data Processing and Analysis

Figure 4.15: Python
Python was used for dataset handling, preprocessing, and experimentation during the
research and analysis phase. Its rich ecosystem of libraries makes it suitable for data

analysis, validation, and preparation of health-related datasets.

Health Device Integration

Swift

Figure 4.16: Swift
Swift was used for integrating Apple Health data on iOS devices. It enables secure
access to health metrics such as heart rate and activity data, which can be forwarded to

the backend for monitoring and alert generation.



4.1.3 Database

The ONS platform relies on a structured, scalable, and modular data storage architecture
to support its multi-role healthcare ecosystem. Due to the highly relational nature of the

system, a relational database was selected as the primary storage solution.

Relational Database (MySQL)

MySQL was chosen as the main database management system for the ONS platform. It
is a widely used open-source relational database known for its reliability, performance,
and strong support for complex relationships. The platform involves multiple inter-
connected entities such as elders, families, caregivers, retirement homes, administrators,
health records, emergencies, and financial transactions, making a relational model the
most suitable choice.

The database schema is organized into logical groups based on system functionality
rather than isolated tables, which improves maintainability, clarity, and future scalability.

Due to the large number of tables in the database, only the most representative tables
are presented visually in this section. The remaining tables follow the same relational

design principles and are grouped logically according to system modules.

Core User and Role Tables These tables form the foundation of the ONS system

and manage authentication, authorization, and role-specific information.

e Admins table: manages system administrators and elevated permissions.

Elders table: stores personal, medical, and accessibility-related information.

Family members table: represents elder guardians and primary decision makers.

e Caregivers table: includes both freelance and retirement-home caregivers.

Retirement homes table: stores institutional care provider data.

10



=« admins

=l Columns

— New

—  admin_id (PRI, int)

—illl created_at (timestamp, curren...)
— ' email (UNI, varchar)

—illl name (varchar)

—illl password (varchar)

—illl phone (varchar, NULL, nullable)

Figure 4.17: Admins Table Structure

=) s elders

=—ill Columns

—l New

—ll age (int, NULL, nullable)

—ll created_at (timestamp, curren...)
—illl dob (date, NULL, nullable)

elder_id (PRI, int)

—ll font_size (enum, 'large..., nullable)
—ill gender (enum, NULL, nullable)
—l home_id (MUL, int, NULL, nullable)
—ill language (varchar, 'en’, nullable)
—ill last_check in (datetime, NULL, nullable)
—ll location (varchar, NULL, nullable)
—ill name (varchar)

—l pin (varchar)

—ll pin_hash (varchar, NULL, nullable)
—ll pin_updated_at (timestamp, NULL, nullable)
—ll share_health (tinyint, 1, nullable)
—ll share_location (tinyint, 1, nullable)
—ill share_media (tinyint, 1, nullable)
—ll share_summary (tinyint, 1, nullable)

—ill visibility_consent (tinyint)

—illl voice_mode (tinyint, 1, nullable)

Figure 4.18: Elders Table Structure

Health and Monitoring Tables Health monitoring is a core component of the ONS
platform. These tables store both manually recorded health data and device-based mea-

surements.

11



Health logs table: stores vital signs such as blood pressure, blood sugar, tempera-

ture, and heart rate.

Health Kit data table: stores health data collected from wearable devices such as
Apple Health.

Medications and medication logs tables: manage medication plans and adherence

tracking.

Emergency records and alert history tables.

- health_logs

~—l Columns

—il New

—ll blood_pressure (varchar, NULL, nullable)
—ill blood_sugar (varchar, NULL, nullable)
—lll caregiver id (MUL, int, NULL, nullable)
—illl date (date, curdat.._, nullable)

—{ll elder_id (MUL, int)

— U log_id (PRI, int)

—ill notes (text, NULL, nullable)

il temperature (varchar, NULL, nullable)

Figure 4.19: Health Logs Table Structure

Care Management and Operations These tables support the daily operation of care

services and ensure accountability and proper monitoring.
e Elder-caregiver assignment tables.
e Caregiver shift tracking tables.
e Attendance, check-ins, and daily summaries tables.

e Incidents and stafl notes tables.

12



- elder_assignments

=l Columns

—ily New

—illl assigned_at (timestamp, curren..))
—lll assigned by (int, NULL, nullable)

— ' assignment_id (PRI, int)

—ll caregiver_id (MUL, int, NULL, nullable)
—ll elder_id (MUL, int)

—lll home_id (MUL, int, NULL, nullable)

Figure 4.20: Elder-Caregiver Assignments Table

Location Tracking and Safety The ONS platform provides real-time location track-
ing and safety monitoring for elders. Safe zones can be defined for each elder, and alerts

are generated automatically when an elder leaves a designated area.

e Elder location history table.
e Safe zones table.

e Check-in and attendance tables.

B elder_location

-l Columns

—il New

—ill elder_id (MUL, int)

—lll latitude (decimal, NULL, nullable)
— location_id (PRI, int)

—illl longitude (decimal, NULL, nullable)

—l recorded_at (timestamp, curren..)

Figure 4.21: Elder Location History Table

Communication and Community To encourage social engagement and communica-

tion, the database includes tables that manage community interaction and notifications.

e Community posts and comments tables.

e Notifications and alert tables.

13



e (Call requests and call logs tables.
e Visits scheduling and shared calendar tables.

= ¥ community_posts
=l Columns
—l New
—il category (varchar, NULL, nullable)
—il content (text, NULL, nullable)
—1il created_at (timestamp, curren._)
—ill is_approved (tinyint, 1, nullable)
' post_id (PRI, int)
—iill title (varchar, NULL, nullable)
—il user_id (MUL, int, NULL, nullable)

Figure 4.22: Community Posts Table

Payments and Transactions Financial operations within the ONS platform are han-

dled through secure and well-structured financial tables.
e Payments table for completed transactions.
e Transactions table for income and expense tracking.

e Reviews table for caregiver and service evaluation.

l——, payments
=—ll Columns
—il New
—ill amount (decimal)
—illl created_at (timestamp, curren...)
4§ family_id (MUL  int)
—illl method (enum, 'paypa..., nullable)
— ' payment_id (PRI, int)
—ill purpose (enum, 'servi..., nullable)
—ll status (enum, 'pendi.._, nullable)
—illl target_id (int)
—illl target_type (enum)

Figure 4.23: Payments Table Structure

14



Chatbot Data Storage (MongoDB)

In addition to MySQL, MongoDB was used for storing conversational data related to the
AT companion. Due to the unstructured and dynamic nature of chatbot conversations, a
NoSQL database was more suitable.

MongoDB is used to store:

e Chat history and conversation context.

e Al-generated responses.

e Reminder and safety keyword interactions.

This hybrid database architecture combines the strengths of relational databases for
structured healthcare data and NoSQL databases for flexible conversational data, result-

ing in an efficient and scalable storage solution.

4.1.4 Security and Privacy Considerations

Security and privacy are at the heart of the ONS platform, especially since we handle
sensitive personal and health information. To keep the system safe, we use JSON Web
Tokens (JWT) for authentication. This ensures that only authorized users can log in and
access the system’s resources.

We also use Role-Based Access Control (RBAC) to manage what each user can see.
This means that an elder, a family member, a caregiver, and an administrator each
have different levels of access. For example, a caregiver might see health logs, while an
administrator focuses on system management.

All sensitive data, including medical records and emergency information, is stored
securely in our database. We believe that elders should always have a say in their own
privacy, so we included consent mechanisms. These allow seniors to decide exactly which
family members or caregivers are allowed to view their personal data. By following these
steps, ONS ensures that the platform is not only secure and reliable but also meets high

ethical standards for healthcare.

4.2 System Features Implementation

In this section, we explain how the core features of the ONS platform were built. The
system was designed to be user-friendly for several different groups, including seniors,
their families, and professional caregivers. We focused on making the interfaces clear and

ensuring that each user can only access the data and tools relevant to their specific role.

15



4.2.1 Administrator Module

The administrator module is the "command center” of the ONS platform. It gives ad-
ministrators the oversight they need to monitor activity, manage users, and make sure
the system is running smoothly. From this module, admins can approve new partners,

track financial transactions, and respond to urgent health alerts.

Administrator Authentication

To keep the system secure, we built a dedicated login interface for administrators. Admins
must select their specific role and enter their registered email and password to gain access.

Once their identity is verified, they are automatically directed to the main dashboard.

Welcome back to Ons

Login as Admin

Figure 4.24: Administrator Login Interface

Administrative Dashboard

The dashboard is designed to give administrators a quick overview of everything happen-
ing on the platform. At a glance, they can see important statistics, such as how many
caregivers or retirement homes are waiting for approval and if there are any active health
alerts that need attention. It serves as a central hub for navigating to other parts of the

system.

16



Ons Admin O Aduin

88 Dashboard
A4 Matching ove
@ A

@1 Approve hom:

Dashboard
Welcome, Admin
iitor th ), ADprOve parther m
8 Pending home 2 Open health alert @ Refresh
& ‘\|lprm‘ e Caregivers &l
20 Matching Overview ©

Figure 4.25: Administrator Dashboard Overview

Caregiver Approval Management

Approve Retirement Homes
Bmics O st

Health Logs

& B Logout

Since safety is a top priority in elderly care, we included a vetting process for all caregivers.

When a caregiver applies to join ONS, administrators can review their personal details,

contact information, and CV. To help with the decision, the system displays an Al-

generated score based on the caregiver’s background. Admins can then choose to either

approve or reject the application.

Ons Admin  © Admin

Approve Caregivers

s  Dr. Kareem Hassan (rreeiasce
Email: Kareem b sexample.com

Sami Mansour (FREELANGE

bo

Noor Ameer ( FREELANCE

Figure 4.26: Caregiver Approval Interface
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Retirement Home Approval

Similarly, retirement homes must go through an approval process before they can offer
services on our platform. The administrator reviews the facility’s location, contact infor-
mation, and the specific care services they provide. This step ensures that all institutions

on ONS meet our quality and safety standards.

Ons Admin  © Admin & [ Logout

Approve Retirement Homes

chin
& R . 0 Al Noor Retirement Home o0
antact: noothome example.con

Peace Garden Home 9 O
tact: peacegardenaexample.con
Phone: o300k
Location: fenin

Figure 4.27: Retirement Home Approval Interface

Matching Requests Management

This part of the system handles the final step in connecting families with care providers.
After a family selects a caregiver or retirement home, the request is sent to the adminis-
trator for a final check. Rather than just automating the process, we included this step as
a form of quality control. The admin reviews compatibility scores, locations, and specific

preferences to make sure the match is truly appropriate for the senior’s needs.
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Figure 4.28: Matching requests review

Payments and Financial Management

To maintain financial transparency, we built a management tool to track all transactions.
Administrators can monitor total revenue, platform fees, and payouts to caregivers. The
interface includes filters so that admins can easily search for payments by date or status,

ensuring that everyone gets paid correctly and on time.

Ons Admin @ Admin & [ Logout
. Payments & Payouts
a0 Dash
A Matchi Filter by date: | (9 From: ® To Q Apply Clear
® A !
@ Appr I
| paymen ptal revente !  payou

< Health |

2 300.00 10.00 00.00
® \
T ~ottication Revenue by role
B week:

curegiver
FN i
system

¥ 1

O o Payment status
@ |

pending

completed

Figure 4.29: Payments and Payouts Overview

Health Logs Monitoring

Administrators can also view combined health data for all seniors on the platform. This
screen displays vital signs like blood pressure, heart rate, and blood sugar levels. We in-
cluded advanced filters so that admins can quickly spot "red flags” or abnormal readings,

which helps in coordinating a fast response to potential health risks.
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Figure 4.30: Health Logs Monitoring Interface

Notifications and Alerts

The notification module is where administrators manage system alerts, particularly those
related to health emergencies. Alerts are organized by how serious they are and whether
they have been resolved yet. This allows administrators to check the details of an incident,

see which senior is affected, and close the alert once the situation has been handled.

Ons Admin  © admin & [ Logout
. Notifications
aa Dashboas
2\ Q
& A
C Hefre Show: Open Alerls ~
(]
Q Healt All Severities = All Roles = [ Filter Date
®
! Health
0 Notif —
[ Weekly rey Alert for Fatima Nas
ver detected Resolve
fa
& -
Alert for Fatima Nasser
() J

Figure 4.31: Health Alerts and Notifications Management

Weekly Reports Management

The Weekly Reports module allows administrators to track the care provided to each

senior. Caregivers are required to submit a structured summary every week, detailing
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their observations, the care they delivered, and any necessary follow-up actions.

To keep things organized, the interface includes filters for caregivers and date ranges.
Each entry clearly displays the senior’s name, the assigned caregiver, the time period
covered, and exactly when the report was submitted. This ensures that care standards

are being met and makes it easy to find specific records when needed.

Ons Admin O Admin & [ Logout

Weekly Reports

wegiver 1D (oplio ™ From: - B To:-- Q Apply Clear & Export CSV

Q Hlealth log Fatima Nasser — Lina Karcem
Week: 2o26-01=127 O z

£ Notificalion Summary:
Weekly report: Caregiver Lina Karcem followed up with elder Fatima Nasser. Daily check-ins completed, basic assistance provided, and ebservations recorded,
[E Weekly reports
Al Feedback:

@ rider assignme Analyze with Al

Haj Mahmoud — Mira JAmous
Week: 2020-01-12T2

Grandma Hanan — Hanan Odeh
Week: 2020-01-12T2 .
Created: 2026-01-2¢

Figure 4.32: Weekly reports management interface for administrators

User Management

The user management interface acts as a central directory for the entire ONS platform.
Administrators can use this tool to see a list of everyone registered from seniors to health-
care staff. It allows them to monitor who is currently active and filter users based on
their roles. This is essential for keeping the platform organized and making sure that

only verified users have access to sensitive information.

Ons Admin O dwin & [ Logout
. Users Management

al h

& Matchi

0 39

) 1

@ Appr I

= Q All Roles— ~
®

O Noufication Noor Ameer

-]

@ Kly repor noorawexample.com

Zo Users management

+ Layla Kanaan

- - ]

Maha Internal

Yousef Internal

Figure 4.33: User management interface
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Elder Assignments

In this section, administrators can track all active care relationships. It provides a clear
view of which caregiver or retirement home is looking after which senior. By having
a dedicated space for these assignments, the admin can easily verify care settings and

ensure that no senior is left without the support they need.

Ons Admin O Adwin 2 O Logout

Elder Assignments

Setting: All - NewestFirst =

Golden Years Home

Private Home

Figure 4.34: Elder assignments overview

Analytics and System Statistics

The Admin Analytics module is designed to give administrators a ”big picture” view of
how the platform is growing and being used. Instead of looking at individual records,
this section allows admins to track the system’s overall health and activity through clear,
summarized data. This makes it much easier to make data-driven decisions about the
platform’s operations.

The analytics dashboard highlights key numbers, such as the total count of registered
caregivers, families, seniors, and retirement homes. It also tracks more specific details,
like the number of currently active caregivers, pending approvals, and whether seniors
have been successfully assigned to a care provider. Additionally, admins can monitor the
volume of weekly reports being submitted. These metrics are vital for spotting trends

and identifying which parts of the system might need more attention or resources.
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Figure 4.35: Admin analytics dashboard overview

4.2.2 Caregiver Module

The caregiver module enables caregivers to manage their assigned elders, perform daily
care activities, record health data, manage medications, report incidents, and communi-

cate with families. The module supports both internal caregivers and freelancers.

Caregiver Authentication

To start their day, caregivers log in by selecting their specific role and entering their
credentials. Once the system verifies them, they are taken directly to their personalized

dashboard to begin managing their tasks.

Welcome back to Ons

B Caregiver

linaaexample.com

Login as Caregtver

Figure 4.36: Caregiver login interface

Caregiver Profile Management

Each caregiver has a personal profile that stores essential professional and contact infor-

mation. The profile includes details such as phone number, city, skills, availability, and
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work status. Caregivers can update this information at any time, ensuring that families
and administrators always have accurate and up-to-date data.
This profile management feature supports better matching, clearer communication,

and more reliable care coordination across the platform.

Lina Kareem

® g E
2 Shifts $90.00
otal Completed

Navigation Hub

Figure 4.37: Caregiver profile editing interface

Caregiver Dashboard

The caregiver dashboard acts as the main control center of the system. It provides a
clear overview of the caregiver’s current status, including whether they are on duty, how
many shifts they have completed, and their total earnings.

The dashboard also serves as a navigation hub, allowing quick access to elders, alerts,
messages, shifts, and earnings. This design helps caregivers respond efficiently to daily

tasks and urgent situations.
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Figure 4.39: Caregiver dashboard navigation tiles

Elder Management

The Elders section lists all seniors assigned to the caregiver. Each elder card displays
basic information such as name, age, gender, and last check-in time. By selecting an elder,

the caregiver can access a comprehensive profile with multiple care-related features.
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Elders

Q F

Fatima Nasser

9 Check-in: 2026-01-22T17:59:20.000Z
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©)

©

@ O Type here to search +..

Figure 4.40: Assigned elders list

Elder Overview and Check-in The overview tab displays the elder’s basic informa-
tion and last check-in time. Caregivers can perform daily check-ins directly from this

screen, ensuring continuous monitoring and accountability during visits.

@ localhost5:

<~

€ Resident Profile

Overview

F
Fatima Nasser

@ Last Check-in

Jan 22, 7:59 PM

& Perform Check-in Now

5@ | O Typehere to search $+ | 5 B o

Figure 4.41: Elder overview and check-in interface

Health Logs The health logs screen allows caregivers to record and review vital signs
such as blood pressure, blood sugar, body temperature, and heart rate. This historical

data supports early detection of abnormal conditions and enables better medical follow-

up.
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Figure 4.42: Health logs and vital signs history

Medication Management This interface displays the elder’s medication plan, in-
cluding dosage, frequency, and instructions. A daily checklist enables caregivers to mark

medications as taken, missed, or skipped, reducing medication errors and improving ad-

herence.

Q

€ Resident Profile

Meds

Metformin « 500 mg

Freq: Twice daily

Instr: After meals

Vitamin D « 1000 IU
Freq: Once daily
Instr: Morning

Aspirin « 100mg
Freq: Once daily
Instr: After breakfast

Today Checklist

Vitamin D « 1000 1L
Status: pending «

Taken Missed

Metformin « 500 mg
Status: pending « -

Taken Missed

L O Type here to search

Figure 4.43: Medication plan and daily checklist

Daily Summary and Incidents Caregivers can record a daily summary that includes
mood, meals, activities, sleep duration, and notes. Additionally, incidents such as falls
or discomfort can be documented, creating a complete daily care record accessible to

families and administrators.
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Today Summary 7 Edit

Mood: Good

Meals: 3

Activities: Light walk
Medication: Yes

Sleep: 7.5 hrs

Notes

slight knee discomfort reported.

8 O Typeheretosearch

Figure 4.44: Daily summary and incident reporting

Location Tracking The location tab displays the elder’s recent location history on
a map. This feature helps ensure safety, verify visits, and support emergency response

when needed.

& Resident Profile Q

Family

Family Contacts

Ahmad Khalil (son)

Phone

Email: ahmad agmail.com

£19PM
b

i@ | O Typeheretosearch $4 : » i % & ENG

Figure 4.45: Elder location history and map view

Family Contacts This section provides quick access to the elder’s family contacts,
including phone numbers and email addresses. A primary contact can be highlighted to

facilitate fast communication during emergencies.
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Figure 4.46: Family contact information

Health Alerts and Emergency Notifications

The alerts module notifies caregivers in real time when abnormal health readings are
detected. Alerts are clearly labeled by severity, such as warning or critical, allowing

caregivers to prioritize responses and act quickly.

Care Alerts E

o= i

ad Critical Alerts

WARNT
a Fever detected: 38°C.
2 Fatima Nasser

Alerts

]

mica

o Very high blood sugar detected: 300 mg/dL.
- 2 Fatima Nasser

@ O Type hereto search 4+

Figure 4.47: Caregiver health alerts view

Communication and Chat System

The chat feature enables direct messaging between caregivers and family members. This

ensures continuous communication, quick updates, and better coordination of care.
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Figure 4.49: Chat conversation interface

Shift Management

Caregivers can manage their working hours through the shift system. They can start and
end shifts directly from the application, and view a complete history of previous shifts

along with notes.
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Figure 4.50: Shift management and history

Earnings and Payments

The earnings module provides caregivers with a transparent view of their income. It dis-
plays the available balance and a detailed transaction history, including payment source,

amount, and timestamp.

Revenue & Earnings [

g4

Available Balance

$90

@ sccure Payouts Enabled

Transaction History
PAYOUT $00

v

Eamings

Figure 4.51: Earnings summary and transaction history

4.2.3 Family Module

The Family module is designed to give family members peace of mind by allowing them

to monitor their elderly relatives, communicate with caregivers, receive alerts, manage
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payments, and control care preferences from one unified interface.

Family Dashboard

The family dashboard is designed to give family members peace of mind by presenting a
high-level overview of their loved ones’ status. It provides quick access to elder manage-
ment, messages, alerts, and important updates, allowing families to monitor care without

needing technical knowledge.

Elders Messages

Figure 4.52: Family dashboard overview

Elder List and Management

This screen displays all elders linked to the family account. Each elder card includes
basic information such as name, age, and relationship. From this list, family members

can access detailed elder profiles, communicate with caregivers, and review care activities.
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Figure 4.53: Family view of linked elders

Elder Profile and Monitoring Once an elder is selected, the family can access a de-
tailed profile that centralizes all health and care-related information. This design ensures

transparency and keeps family members informed about the elder’s daily condition.

€ Fatima Nasser

Communication

[ Chat with caregiver >
Elder tools
&= Monitoring (Health / Meds) >
Q@ Location (Latest / History / Safe zones) >
(9 Visits (Request & List) >
B Daily Summaries + Comments >
BB Family Notes >
™ Gallery (List / Delete) >

F Contacts (Caregiver/Home)

B Consent + Reset PIN >

Figure 4.54: Elder tools and management options

Safety Alerts

Families receive real-time alerts related to emergencies, abnormal health readings, or
safety incidents. Alerts are categorized by severity (low, medium, high, critical) to help

families understand urgency and respond appropriately.
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Figure 4.55: Family safety alerts overview

Voice Calls

The calls module allows family members to request and review voice calls with elders,
caregivers, or retirement homes. Families can initiate calls, specify the target role, and
view call history with timestamps and call status.

This feature supports urgent communication when text messaging is not sufficient.

< Voice Calls

€« s

Request a call

voice

&
Calend History filters (optional)
L d

Calls

o To: reuremen.t _home =2

To: elder #1
- Elder: 1+ Type: ve

Figure 4.56: Voice call requests and history

Calendar and Scheduling

The calendar module provides a timeline of all elder-related events such as doctor visits,

family visits, and reminders. Family members can filter events by date or elder, helping
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them stay informed and involved in care planning.
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Figure 4.57: Family calendar and scheduled events

Payments Management

The Payments section allows family members to manage financial transactions related to
caregiving and retirement homes. Users can initiate payments, choose payment methods,

and review payment history, ensuring transparency and accountability.

Payments =3

Payments

]

Payments

Figure 4.58: Payments and transaction management

Communication with Caregivers

The communication module allows families to chat directly with caregivers. This feature

improves coordination, enables quick updates, and strengthens trust between families and
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care providers.

€ Chat Details

Figure 4.59: Family—caregiver chat interface

Family Profile Management

Family members can manage their personal information, preferences, budget, and care
requirements through the profile screen. This information is used by the smart matching

system to recommend suitable caregivers or retirement homes.

My Profile (e
Profile C
I mitor 1 1
Alerts More
&
By pavments >
& Transactions >
* Reviews >
S0S Emergency >
o
= (3 Events (CRUD) >
Profile

Figure 4.60: Family profile management

Smart Matching

The Smart Matching feature helps families find suitable caregivers or retirement homes

based on their profile information, location, budget, and required skills. The system ranks
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results using a matching score and allows families to assign a caregiver directly from the

results list.

Smart Matching =

Match C
fome

+ Run matching
Uses vour profil
Latest results

1N o Lina Shweiki
-

o Kareem Internal
Match = City: Nabliss « Score= 9

Alerts « Salam Internal

o Rami Abu Ali

o Maha Internal

Match history

Match results loaded

Figure 4.61: Smart matching results for caregivers

Here is the rewrite for the Elders Module. I have simplified the language to a natural
B2 level, focusing on how the design specifically helps seniors feel more independent and

safe.

4.2.4 FElders Module

The Elders module is the heart of the ONS platform. Since many seniors find technology
overwhelming, we designed this section to be as simple and accessible as possible. It uses
large buttons, clear navigation, and high-contrast colors. The focus is on helping seniors
manage their health, stay connected with loved ones, and maintain their independence

while staying safe.

Elder Dashboard

After logging in, the user sees a clean dashboard that highlights the most important
daily services. We kept the layout distraction-free so they can quickly find what they
need, such as medication reminders, the Al companion, or emergency help. Less frequent

services, like the gallery or privacy settings, are also easy to reach from the same screen.
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Figure 4.62: Elder dashboard
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Figure 4.63: Elder dashboard (additional services)

Medicines (Daily Schedule and Confirmation)

To help seniors keep track of their prescriptions, the Medicines screen shows a clear list
for the day. It includes the name of the medicine, the dose, and the time it should be
taken. By clicking a single "Taken” button, the elder confirms they have followed their
schedule. This simple action helps prevent missed doses and automatically updates the

family and caregivers.
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Figure 4.64: Medicines screen showing today’s schedule

Mood Tracking

Mental health is just as important as physical health. The Mood Tracking feature lets
seniors record how they feel using a simple rating scale. They can also add a short note

if they wish. This provides a quick daily check-in that helps families spot any emotional

changes over time.

fnr
#
How are you feeling?
®
1 2 ~ 3 4 5
.\i
Optional not
O]}
=
©

Figure 4.65: Mood tracking screen
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Symptoms Reporting

If a senior feels unwell, they can use the Symptoms feature to report the issue immediately.
They simply select the severity of the problem and describe what is wrong. This ensures

that caregivers get structured, accurate information quickly, rather than waiting for a

phone call or a visit.

Figure 4.66: Symptoms reporting screen

Emergency (Panic Button)

Safety is our top priority. The app includes a very large, bright red emergency button
that is hard to miss. When pressed, the system instantly alerts the family, caregiver, and
administrator. This ensures a rapid response during a crisis, giving both the senior and

their family peace of mind.
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Figure 4.67: Emergency screen

Calls (Request and History)

Instead of navigating complex phone menus, seniors can use the Calls feature to request

a phone call from a family member or caregiver. They can also see a history of their

requests to check if they are ”pending” or have been "accepted,” which helps them feel

more connected and heard.

Request a call

Family

Call History

(" To: family

Status: pending » 2026-01-12T1:21:20.000

o To: caregiver

Status: pending » 2026-01-12T11:21:29.000
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Status: aceepled o 2025-12-0T220205.000

v X
7]

v X
7

v X
o
74

Figure 4.68: Calls screen
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Location (Where Am I?)

For seniors who might feel disoriented when they are out, the Location screen shows their
current coordinates. Most importantly, it includes a ”Help, I'm lost” button. If they feel

confused, they can trigger this action to send their exact location to their caregivers

immediately.

Figure 4.69: Location screen

Entertainment (Content Feed and Favorites)

To keep the mind active, ONS includes an Entertainment section. Here, seniors can
browse articles, listen to podcasts, or play simple games. We made it easy for them to
save their favorite content so they can return to it later without having to search for it

again.
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Figure 4.70: Entertainment feed with content categories

Privacy and Consent Control

We believe that seniors should stay in control of their own data. The Privacy screen
allows them to choose exactly what they want to share. For example, they can turn on or

off the sharing of their location or health logs with a simple switch. This protects their

dignity while still providing the necessary safety monitoring.

fr € Privacy/ Gonsent c
[
Who can see what?
Share location
" o
* Allow family/caregiver lo see my location T
Share health o
Allow health logs 7 alerts
Share gallery s
Wlow viewing photos/vi <L)
Share summn 0
Allow daily sumimaries 1o be shared
Q —
=]
&

Figure 4.71: Privacy/Consent settings
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Profile and Accessibility Settings

Since every senior has different needs, we included several accessibility options. Users
can use a slider to make the text larger or switch to a ”voice-first” mode. These settings
ensure that the app remains easy to use even for those with poor eyesight or difficulty

using a touchscreen.

fr & Profile & Accessibility (e}
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o

"] ler: femal
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v Accessibility

My Profile
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Font size: 18

Arubic
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Security

[ Logout

© O e

Figure 4.72: Profile and accessibility settings

Community and Social Interaction

To fight loneliness, the Community feature provides a safe, moderated space for seniors
to talk to each other. They can share their thoughts, post updates, or browse topics
that interest them. We kept the design very simple to encourage participation without

making the user feel overwhelmed by social media "noise.”
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Figure 4.73: Community overview

Figure 4.74: Community post creation screen

Gallery

The Gallery is a personal space for memories. Seniors can view photos of their family
and friends in a large, clear format. Because of the privacy settings, the elder can control
who is allowed to upload or see these images, making it a safe emotional space for the

whole family.
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Figure 4.75: Gallery screen

ATl Companion

The AT Companion is a friendly ”digital friend” that provides emotional support. It can
have natural conversations, ask how the elder is feeling, and give gentle reminders. This
is especially helpful for those who live alone, as it provides a sense of companionship and

encourages them to stay positive.

ot < Al Companion

Hello ¥Z I'm here with you. How are you feeling today?

b iam feeling a bit lonely today

I'm sorry to hear that, Fatima. It's okay to feel lonely
sometimes. Is there someone you enjoy talking to that you
could reach out to?

(=

Figure 4.76: AI Companion chat interface

Here is the rewrite for the Retirement Home Module. I've simplified the technical
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phrasing into a natural, B2-level flow that focuses on how this module helps managers

run a facility smoothly.

4.2.5 Retirement Home Module

The Retirement Home module is built specifically for care facilities. It provides a central
system to manage residents, staff, and daily schedules. This module helps administrators
oversee everything happening in the home, ensuring that safety standards are high and

that operations run efficiently.

Dashboard Overview

Once logged in, the administrator sees a dashboard that summarizes the entire facility’s
status. Using clear visual cards, it shows key numbers like the total number of residents,
staff on duty, and any active alerts. This allows managers to quickly check if everything

is okay and step in if a problem arises. It also includes basic settings, such as the facility’s

name and monthly fees, making it easy to manage institutional details in one place.

ons Morning, Admin

The facility is currer

6 7 0 Live

Facility Configuration

Facility Name

A Emergencies B2 Green Olive

@ shifts
© Monthly Rate (§)

A7 Reports

Figure 4.77: Retirement home dashboard

Caregiver Management

This section helps administrators keep track of their staff. Caregivers are organized by
their status: those who are currently busy with a resident and those who are available
for new tasks. This makes it much easier to balance the workload and ensures that
every resident gets enough attention. It is also very helpful when new residents arrive, as

managers can instantly see who is free to help.
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Figure 4.78: Caregiver management screen

Resident—Caregiver Assignment System

To ensure personal care, we built a pairing system that links residents with specific
caregivers. With just a few clicks, an administrator can assign a staff member to a

resident. The system maintains a clear list of these pairings, which creates accountability

and ensures that the senior sees a familiar face for their daily care.

\F [+ Logout
Ons Pairing System
RETIREMENT HOME Link residents with their dedicated caregivers
Stafl
& Resident ( -j
88 Dpashboard

B

Caregivers . .
o Create Connection

@ Assignments

4 Residents
Active Pairings
atal Conneetions
0 Alerts
Omar Hasan Dina Masri
A FEmergencies
© shins Salma Ahmad Samer Qattan

t

A7 Reporls

Figure 4.79: Resident—caregiver pairing system
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Resident Monitoring

The Monitoring section gives a real-time view of everyone living in the home. Managers
can see who is currently being looked after and by whom. Most importantly, it highlights
if any resident is currently without an assigned caregiver. This prevents anyone from being
overlooked and allows the staff to be proactive rather than just waiting for a problem to

happen.

ons Resident Monitoring

Real-time oversight of all facility residents

Active Monitoring

Omar Hasan

i Caregl ’

Assignment

Salma Ahmad
2% Resident ) 4
0 Alert
Awaiting Caregiver o

A\ Emergencies
@ shifts

Figure 4.80: Resident monitoring screen

Staff Attendance and Shift Management

This feature helps manage working hours and staff availability. Administrators can
"start” or "stop” a shift for any caregiver, ensuring that work hours are tracked ac-
curately. By seeing exactly who is on duty at any moment, managers can quickly fill
staffing gaps and make sure there is always enough help available throughout the day
and night.
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Figure 4.81: Staff attendance and shift management screen

System Alerts

The alerts module provides instant notifications about safety and health. These could

be medical warnings, like a high heart rate, or behavioral issues, such as a missed check-

in. Each alert shows the resident’s name and how urgent the situation is. This helps

administrators prioritize the most serious issues and act immediately to keep everyone

safe.

Ons

RETIREMENT HOME

oo
oo

P
0]

Dashboard

Caregivers

Assignments

Residents

Alerts

Emergencies

Shifts

Reports

&« [+ Logout

stem Alerts _ open =

12116 » Jan 24

Omar Hasan

STATUS: OPEN

32116  Jan 24

Salma Ahmad

Figure 4.82: System alerts screen
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Emergency Dispatch Center

The Dispatch Center handles urgent SOS calls from residents. If a resident presses their
panic button, the manager instantly sees their identity, GPS location, and how far away
they are. From this screen, the administrator can dispatch help or mark the request as

"handled.” This centralized response system ensures that help arrives as fast as possible

during a crisis.

Ons Dispatch Center opensos =

%  panic Alert 0.5 km away
B Resident: Omar Hasan

9 GPs: (32.221, 35.262)

' Accept & Dispatch

A7 Reports

Figure 4.83: Emergency dispatch center

Financial Management

To keep the business running smoothly, the Financials module tracks revenue from sub-
scriptions and family payments. It shows a clear record of who has paid and who has an
outstanding balance. This transparency helps the facility manage its costs and ensures

that all billing is handled professionally.
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Figure 4.84: Financial management screen

Incident Reporting and Tracking

This module is used to document any accidents, such as falls. Each record tracks the type
of incident and the status of the investigation (whether it is still open” or "resolved”).

Keeping these logs helps the facility improve its safety rules and provides a reliable history

of events for future reviews.

Ons < [ Logout
Incidents . .
88 Dashboard Monitoring facility safety logs

[ Caregivers

Omar Hasan >
@ Assignments Stab e
2 Residents
Salma Ahmad >
Statns: i
0 Alerts
/A Emergencies

Sami Darwish >

(© shifs

]

Payments

© ncidents

Figure 4.85: Incident tracking screen

52



Chapter 5

Conclusion

5.1 Summary

The ONS platform is an all-in-one health system designed to modernize elderly care. By
bringing elders, families, caregivers, and retirement home staff together in one digital
space, the platform makes it much easier to monitor health and coordinate daily support.

ONS handles the most important parts of healthcare, such as tracking vital signs,
managing medications, responding to emergencies, and using GPS for safety. However, it
also looks at the bigger picture by including an Al companion and a community area to
help seniors stay socially active. While families get peace of mind by being able to check
on their loved ones at any time, professional caregivers can stay organized by managing
their tasks and shifts more efficiently.

By using modern tools like cloud services and AI, ONS shows that technology can do
more than just track data—it can make care more personal and reliable. The project has
successfully met its goals, creating a secure and easy-to-use platform that cares for both

the physical and emotional needs of the elderly.

5.2 Limitations

While the ONS platform offers a complete solution for managing elderly care, there are a
few limitations to keep in mind. First, connecting the system to wearable devices in real-
time was somewhat limited by the hardware we had available and the specific software
restrictions of different devices.

Additionally, because of time and resource constraints, we were not able to perform
large-scale deployment or extensive performance testing with thousands of users at once.

However, these limitations do not impact the main features of the system. Instead,
they serve as a roadmap for where we can improve and expand the platform in future

development stages.
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5.3 Future Work

While the current version of ONS works well, there are several ways we plan to expand

and improve the system in the future:

5.3.1 Localization and Accessibility

We want to add support for more languages. We also plan to improve the design for users

with vision or hearing difficulties to ensure everyone can use the app easily.

5.3.2 Wearable Integration

We aim to connect the system to more smartwatches and health sensors. This would

provide even more accurate, real-time data and better alerts for caregivers.

5.3.3 AI and Predictive Health Analytics

In the future, we hope to use Al to find patterns in health data. This could help us predict

potential health risks before they become emergencies, allowing for better preventive care.

5.3.4 Scalability

We plan to move ONS to a larger cloud infrastructure so it can support thousands of

users across different regions without slowing down.

5.3.5 Telehealth Services

We want to improve the communication tools by adding high-quality video calls and
messaging. This would allow seniors to have remote appointments with doctors or better

face-to-face time with their families.
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