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ABSTRACT

Healthcare is an essential aspect of human well-being, yet millions face barriers to timely
and accessible medical care. ”Visiting Hour” is an Al-powered healthcare assistant de-
signed to address these challenges by providing personalized medical advice, secure health
data management, and real-time emergency support. The platform integrates cutting-edge
technologies, including conversational Al and facial recognition to deliver a comprehen-
sive healthcare solution. At its core, ”Visiting Hour” features a 2D animated doctor
that engages users through dynamic and interactive conversations, offering tailored home
treatment advice, diet plans, and intelligent doctor recommendations. The system stores
medical records securely, allowing for instant retrieval during emergencies using facial
recognition technology. By automating prescription scanning the platform improves ad-
herence to treatment plans, particularly for patients managing chronic conditions. Unlike
existing healthcare applications, ” Visiting Hour” unifies multiple features into a single,
user-friendly platform, ensuring accessibility, reliability, and efficiency. With a database
of over 3,200 doctors and 118 hospitals, the system provides intelligent, data-driven rec-

ommendations, enabling users to connect with the right healthcare professionals.
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Chapter 1

Introduction

1.1 Introduction

The healthcare industry is undergoing a transformation with increasing focus on leverag-
ing digital technologies and Al to improve patient care, reachability and medical outcomes
in the majority of the places. The ‘Visiting Hour’ is an Interactive Al-based system espe-
cially designed to cater individual healthcare needs through the delivery of services such as
guiding twenty four hour home care treatment, conducting comprehensive and thorough
medical assessments and creating personalized nutrition programs consistent with clients’
health needs and appropriate doctor recommendations. The aim is to combine cutting
edge Al technologies with ease of use and provide healthcare that is timely and fill in the
gaps of how healthcare is provided in previous systems. At the center of the work ‘Visit-
ing Hour’ is a 2D animated doctor powered by Al technology, engaging users in response
through information and conversation. This character helps provide context-sensitive an-
swers to questions relevant to the specific patient. To guide the patient’s expectations,
structural formats of responses are brought together in ‘Visiting Hour’ so that the artificial
intelligence has the right voice and facilitates interactions in a manner that is reliable and
efficient. To make the experience more real, the system allows the patient to send messages
to Al as part of dialogue in response to Al interactions and messages. This encourages
the patient to practice home treatments and engage in interactions such as practice which
strengthens the theory. Privacy of the user is emphasized and maintained. ‘Visiting Hour’
makes use of high-end facial recognition technology that captures the facial features of
users for the purposes of authentication. In case of an emergency, they can use a scanner
to scan the patient’s face and access the medical history of that particular patient almost
instantly, allowing for faster decision making which may rescue someone’s life. The vision
behind the project ‘Visiting Hour’ is such that in the next five to ten years, it will be one
of the leading applications in the market. The goal is to develop into the first application
that automatically prescribes drugs and acts as a doctor without the need to visit one
while being in the user’s pocket. Additionally, ‘Visiting Hour’ intends to become a major

research center for complex diseases particularly cancer and aids.

©Daffodil International University 1



Chapter 1. Introduction 1.2. Motivation

1.2 Motivation

The motivation for creating ”Visiting Hour” stems from the urgent need to bridge the
gaps in healthcare accessibility and improve patient outcomes through innovative solu-
tions. Healthcare systems worldwide face numerous challenges, including overburdened
facilities, long waiting times, and limited access to specialists. These issues are particu-
larly pronounced in underdeveloped regions where medical resources are scarce. ” Visiting
Hour” seeks to address these challenges by leveraging technology to deliver timely, per-
sonalized healthcare to users, regardless of their location or socioeconomic background.
The project is inspired by the transformative potential of Al in healthcare. Advances in
conversational Al, facial recognition, and data management have opened up new possi-
bilities for creating interactive and user-friendly healthcare systems. By integrating these
technologies, ” Visiting Hour” provides users with on-demand medical advice, improves
adherence to treatment plans, and ensures that critical medical data is available during
emergencies. Another significant motivation is the need for rapid and effective responses
in life-threatening situations. In emergencies, every second counts, and delays in accessing
medical records can lead to adverse outcomes. ”Visiting Hour” addresses this issue by
enabling hospitals to retrieve patient data instantly through facial recognition, ensuring
faster and more informed decision-making. Looking ahead, the project is driven by a
vision to contribute to global healthcare research. The system’s ability to analyze large
datasets and provide insights can play a crucial role in addressing complex medical chal-
lenges, including cancer and AIDS. By combining immediate healthcare assistance with
long-term research capabilities, ” Visiting Hour” aims to make healthcare more accessible,

reliable, and impactful.

1.3 Objectives

The ”Visiting Hour” project aims to create a comprehensive healthcare management plat-

form powered by artificial intelligence. The specific objectives are as follows:

e AI-Driven Medical Consultation: Develop a system capable of providing real-
time, personalized medical advice using conversational AI, reducing the need for

physical consultations for minor health issues.

e Secure Medical Record Storage: Implement a cloud-based storage system to
securely manage sensitive patient data, including medical records, prescriptions, and

diagnostic reports, ensuring confidentiality and data integrity.

e Facial Recognition for Emergency Support: Enable hospitals and emergency
responders to access critical medical records through facial recognition, speeding up

life-saving decision-making processes.

e Intelligent Doctor Recommendations: Integrate a database of over 3,200 doc-

tors and 118 hospitals, allowing the Al system to suggest appropriate healthcare

©Daffodil International University 2



Chapter 1. Introduction 1.4. Methodology

professionals based on user health conditions and location.

¢ Data-Driven Insights for Research: Create a system capable of analyzing anonymized
user data to support medical research, contributing to the study of complex diseases
like cancer and AIDS.

e Promoting Healthcare Accessibility: Ensure healthcare services are accessible

to remote and underserved communities through mobile and web platforms.

e User-Friendly Interface and Engagement: Design a visually engaging and in-
teractive interface featuring a 2D Al-powered doctor character to improve user ex-

perience and engagement.

1.4 Methodology

The development of Visiting Hour emphasizes integrating advanced technologies to create
a scalable, secure, and user-friendly healthcare platform. A modular design ensures seam-
less interactions between components, providing flexibility for updates and expansions as
user needs evolve.

1.4.1 Modular System Design

The platform is structured into five key modules, each focusing on specific functionalities:

e Conversational AI: Offers symptom-based advice and health-related information

through an interactive 2D animated doctor.

e Facial Recognition: Ensures secure access to user data and facilitates emergency

medical support through facial identification.

e Medical Data Management: Handles patient medical records, prescriptions, and

reports with efficient data organization and retrieval.

e Medication Reminders: Provides timely notifications to users for taking pre-

scribed medications.

e Doctor Recommendations: Suggests suitable doctors and hospitals based on user

preferences and medical data.

This modular design supports scalability, ensuring the system can grow or adapt to meet

future requirements without disrupting existing functionality.

1.4.2 Data Collection and Preprocessing

Accurate and consistent data is essential for the platform’s success. The system collects

and processes two main types of data:
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Chapter 1. Introduction 1.5. Project Outcome

e Medical Records: Includes patient histories, prescriptions, and diagnostic reports,

normalized and tokenized for consistency.

e Facial Images: Captured for user authentication and identification, resized and

encoded into feature vectors for efficient storage and retrieval.

Preprocessing techniques ensure that the data is optimized for seamless integration across

all modules.

1.4.3 AlI-Driven Conversational Assistance

The conversational AI module utilizes OpenAl language models trained on diverse medical
datasets. It provides accurate, context-aware responses to user queries about symptoms,
diet plans, and treatment protocols. These interactions are delivered through a 2D ani-

mated doctor interface, enhancing user engagement and accessibility.

1.4.4 Facial Recognition and Emergency Support

Facial recognition, powered by Google ML Kit and AWS Rekognition, plays a dual role:
e User Authentication: Secures access to sensitive medical data.

e Emergency Support: Enables quick retrieval of critical health information during

emergencies.

By preprocessing facial data, the system achieves high accuracy under diverse real-world

conditions.

1.4.5 Doctor and Hospital Recommendations

The platform integrates a comprehensive database of over 3,200 doctors and 118 hospi-
tals. An Al-driven recommendation system analyzes user medical data and preferences to

suggest personalized options, assisting users in making informed healthcare decisions.

1.5 Project Outcome

The ” Visiting Hour” project aims to revolutionize healthcare delivery by leveraging cutting-
edge technologies to improve the accessibility, efficiency, and quality of medical services.
Through Al-driven solutions, secure data management, and personalized patient care, the
project envisions a comprehensive system that will enhance both the patient and health-
care provider experience. The expected outcomes of this innovative platform are mul-
tifaceted and will address various aspects of healthcare, including service delivery, data
security, patient experience, and contributions to medical research. The following sections

outline the key expected outcomes of the ”Visiting Hour” project:

©Daffodil International University 4



Chapter 1. Introduction 1.6. Organization of the Report

1.5.1 Healthcare Services Delivery

e AI-Powered Medical Assistance: Provide on-demand medical consultations,
symptom analysis, and treatment recommendations, enabling users to receive im-

mediate medical guidance from the comfort of their homes.

e Emergency Record Retrieval: Allow instant access to patient records during
emergencies through facial recognition, ensuring that healthcare providers can make

informed decisions rapidly.

e Appointment Scheduling: Enable users to find and book appointments with
suitable healthcare providers, optimizing their healthcare experience and minimizing

wait times.

1.5.2 Data Management and Security

e Centralized Data Storage: Securely store user health records in a centralized

cloud database, ensuring fast, efficient, and accurate retrieval whenever needed.

e Privacy and Security: Ensure strict compliance with global data protection laws
like GDPR and HIPAA, implementing robust security protocols to safeguard sensi-

tive patient information.

1.5.3 Improved Patient Experience

¢ Personalized Healthcare Plans: Provide custom diet plans and home treatment
guides tailored to each user’s unique health profile, enhancing patient engagement

and improving the effectiveness of care.

1.5.4 Research Contributions

e Medical Data Analysis: Support healthcare research by enabling the analysis
of anonymized medical data, contributing to disease prediction and early diagnosis,

thereby advancing medical knowledge.

e Research in Complex Diseases: Contribute to the global fight against complex
diseases such as cancer and AIDS by offering advanced data-driven research capa-

bilities, facilitating breakthroughs in treatment and prevention.

1.6 Organization of the Report

The project report for ”Visiting Hour” is organized into six comprehensive chapters, each

covering essential project aspects:
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Chapter 1. Introduction 1.6. Organization of the Report

Chapter 1: Introduction

This chapter introduces the project, explaining its background, objectives, and significance
in the healthcare industry. It discusses the potential project outcomes and outlines the

structure of the report.

Chapter 2: Background

The background chapter reviews relevant healthcare technologies, Al applications, and
digital health platforms. It includes a literature review, a comparative study of similar

applications, and a gap analysis to highlight the project’s innovative aspects.

Chapter 3: Research Methodology

This chapter outlines the technical approach, including requirement analysis, data col-
lection, system design, and Al model training. It also discusses tools, technologies, and
frameworks used, such as Flutter, AWS, and OpenAl.

Chapter 4: Implementation and Results

This chapter covers the system implementation, including environment setup, feature in-
tegration, and system architecture. Performance metrics such as accuracy, speed, and user

engagement are evaluated through experimental results.

Chapter 5: Engineering Standards and Design Challenges

This section discusses compliance with industry standards, ethical concerns related to
healthcare data management, and the challenges encountered during development. The

sustainability of the platform is also addressed.

Chapter 6: Conclusion and Future Work

The final chapter summarizes the project’s achievements, highlights its limitations, and
proposes future enhancements. It also discusses long-term project sustainability and ex-

pansion strategies, including new features and partnerships.
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Chapter 2

Background

2.1 Introduction

The integration of artificial intelligence (Al) in healthcare has transformed the delivery
of medical services, particularly in remote and underserved regions. Al-driven healthcare
platforms have the potential to address significant challenges such as limited access to
medical professionals, long wait times, and the complexity of managing personal health
records. Despite technological advancements, several healthcare gaps persist, including
limited emergency response features, fragmented data management, and minimal real-time
Al-driven support. “Visiting Hour” aims to fill these gaps by offering a comprehensive
solution integrating Al-powered consultations, facial recognition, and cloud-based health
record management. This chapter explores relevant literature, similar applications, related

research, and existing gaps the proposed project intends to address.

2.2 Literature Review

The following table summarizes key studies and technological advancements relevant to

the ”Visiting Hour” project:

©Daffodil International University 7



Chapter 2. Background

2.2. Literature Review

Author(s) Year Title Methodology Key Findings

Maleki Varnos- | 2024 The Role of Al in | Systematic Review | AI improves clinical de-

faderani & Hospitals and Clin- cisions, hospital man-

Forouzanfar ics agement, medical imag-
ing, and care using ad-
vanced machine learn-
ing.

Google Health Re- | 2023 Al-Powered Cancer | Experimental AT algorithms reduced

search Team Detection Study diagnostic  errors  in
breast cancer detection
through improved image
analysis.

Health Data Secu- | 2022 Blockchain in | Case Study Blockchain secures

rity Group Healthcare  Data health  records,  pri-

Management vacy, and reduces cyber

threats.

Cardiovascular Re- | 2022 Heart Disease Pre- | Predictive Model | AI predictive models

search Lab diction with Al Analysis achieved 98.5% accuracy

in early heart condition
diagnosis using deep

learning.

Table 2.1: Summary of Literature Reviewed.

2.2.1 Similar Applications

Several existing healthcare platforms offer features similar to “Visiting Hour”, though

none provide a fully integrated, Al-powered system with emergency and facial recognition

functionalities.

e Babylon Health: A telemedicine app offering Al-powered consultations and symp-

tom checking. No emergency health record retrieval or medication management.

e Ada Health: Provides Al-driven medical advice based on symptom inputs. Lacks

face-based record retrieval and real-time emergency response support.

e Google Health: A health data management platform offering centralized health

record storage.

record access.

No interactive features like Al-based consultation or face-based

e Medisafe: Focused on medication reminders and adherence monitoring. Requires

manual prescription entry, with no Al-driven automation.

e Zocdoc: Allows users to book doctor appointments based on specialty and location.

Does not integrate patient medical records or provide personalized recommendations.

©Daffodil International University




Chapter 2. Background 2.3. Gap Analysis

2.2.2 Related Research

Research in Al-powered healthcare has focused on several core areas that align with the

goals of “Visiting Hour”:

e Al in Medical Consultation: Al-powered chatbots have been proven effective
in offering medical advice using natural language processing (NLP). Models like
GPT-4 and its predecessors are widely recognized for their advanced conversational
capabilities. “Visiting Hour” leverages this capability to provide interactive, Al-

driven consultations.

e Facial Recognition for Patient Authentication: Studies show facial recogni-
tion can be effectively used in healthcare for identity verification and secure data
access. Google ML Kit and AWS Rekognition have demonstrated high reliability in
identifying faces under varying conditions. “Visiting Hour” uses facial recognition

for secure user authentication and instant record retrieval in emergencies.

e Data Security in Healthcare System: Blockchain and cloud-based storage plat-
forms have emerged as viable solutions for securing sensitive healthcare data. Studies
emphasize using encryption protocols and decentralized ledgers for increased privacy
and security. “Visiting Hour” employs cloud-based storage and secure authentication

protocols to ensure data confidentiality.

e Telemedicine and Remote Health Monitoring: Telehealth solutions have ex-
panded healthcare reach, reducing geographic barriers to medical services. However,
most platforms still require users to input data manually. “Visiting Hour” automates

data collection through Al-driven prescription scanning and facial recognition.

2.3 Gap Analysis

Despite numerous Al-driven healthcare platforms, many lack comprehensive features such
as emergency medical record retrieval through facial recognition and integrated Al-powered
consultations. The following table compares key features between popular healthcare ap-

plications and the proposed system “Visiting Hour”.
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Chapter 2. Background

2.4. Summary

Features

Babylon
Health

Ada
Health

Google
Health

Medisafe

Zocdoc

Proposed Sys-
tem (Visiting

Hour)

AT Medical Consulta-

tions

Vv

vV

v

Medical

Record Retrieval

Emergency

Health Record Man-

agement

Doctor Appointment
& Doctor Recommen-

dation

Vv
Vv
N

Table 2.2: Comparison of Key Features in Healthcare Applications

2.4 Summary

This chapter provided a comprehensive overview of relevant research, similar applications,

and technological advances supporting the development of “Visiting Hour”. It explored

current healthcare solutions, highlighting their strengths and limitations. The identified

gaps reinforce the need for a unified system combining Al-driven consultations, secure data

storage, facial recognition, and real-time emergency support. By addressing these critical

areas, “Visiting Hour” has the potential to redefine the digital healthcare landscape and

improve patient outcomes globally.
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Chapter 3

Research Methodology

3.1 Requirement Analysis & Design

Requirement analysis involves identifying both functional and non-functional requirements
based on system objectives. Design specification includes developing an architectural

structure to support application modules, ensuring seamless integration and scalability.

3.1.1 Overview

The proposed system, “Visiting Hour,” integrates Al-powered consultations, emergency
data retrieval, and health record management. Its design ensures a seamless user experi-
ence with highly secure cloud-based storage and machine learning services. The develop-

ment process follows an iterative model with consistent testing and feature updates.

3.1.2 System Design

The system design follows a modular architecture to ensure scalability, flexibility, and
seamless integration of various components. Each module is designed to operate indepen-

dently while interacting efficiently with other modules to deliver a cohesive user experience.

©Daffodil International University 11



Chapter 3. Research Methodology

User Interface Layer

3.1. Requirement Analysis & Design

Authentication Layer

Mobile App —J

Google OAuth

Email / Password

Face Recognition System

ML Face Detection Model

Medical Records
Module

Doctor Search
Module

Ai Doctor
Module

Face Recognition Based Retrieval

Cloud
Services

User Data

Database Layer

Medical Records

Doctor / Hospital Info

Figure 3.1: System Architecture Diagram

The architecture, as illustrated in Figure , provides a clear depiction of the system’s

components and their interactions, including the flow of data between modules such as

Conversational AI, Facial Recognition, Medical Data Management, and Doctor Recom-

mendations. The system uses a three-tier architecture:

e Client Tier: Flutter-based cross-platform interface.

e Application Tier: API services, business logic, and Al models running on AWS

Lambda.

e Data Tier: Secure cloud databases like AWS S3 and Firestore for health records,

appointments, and medical reports.

System Components

e User Management Module: Registration, authentication, and role management.

e Consultation Module: Al-driven chatbot for medical guidance.

¢ Emergency Module: Facial recognition system for instant health data access.

©Daffodil International University
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Chapter 3. Research Methodology 3.1. Requirement Analysis & Design

Get Home Treatrmeant

Find Dr With { Ai )

Miad Reminder

Figure 3.2: AI-Driven Conversational Interface

e Data Storage & Security: Secure records, encrypted access, and real-time backup.

3.1.3 Functional and Nonfunctional Requirements
Functional Requirements

The following table lists the functional requirements for the ” Visiting Hour” system.

ID Requirement Description

FR-01 User registration and secure login

FR-02 Al-driven symptom analysis and consultation
FR-03 Appointment booking and doctor selection
FR-04 Emergency medical record access

FR-05 Secure storage of user health records

Table 3.1: Functional Requirements for Visiting Hour

Nonfunctional Requirements

The following table lists the nonfunctional requirements for the ” Visiting Hour” system.

Aspect Requirement Description

Performance Fast system response time (< 2 sec)

Usability Intuitive Ul with minimal learning curve

Security Data encryption, HIPAA compliance

Availability Appointment booking and doctor selection available 24/7
Scalability Emergency medical record access for increasing users

Table 3.2: Nonfunctional Requirements for Visiting Hour
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Chapter 3. Research Methodology

3.1.4 Context Diagram

3.1. Requirement Analysis & Design

This context diagram shows how ” Visiting Hour” modules interact with key users, cloud

services, and APIs. The diagram below outlines the communication flow between users,

the system, and external services.

Visiting Hours

[1) USER INTERFACE |

a

Mobile App

() AUTHENTICATION |

=1 Google
Password OAuth

Figure 3.3: Context Diagram of ” Visiting Hour” System

S CORE SERVICES

5 Q) la B

Face

Medical Doctor Detection Regc;gr;uélon

Module Module Retrieval

FACE RECOGNITION ‘

ML Face

Records Search Model

D

Al Doctor
Module

) DATABASE LAYER

@
User Data Medical

Records
> CLOUD SERVICES

(D g

Cloud Doctor/
Storage Hospital Info

3.1.5 Data Flow Diagram Level 1

The Level 1 Data Flow Diagram breaks down the system’s main process into its sub-

processes to provide a more detailed view of the data flow. It focuses on key interactions

between users, sub-processes, and data stores.
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Figure 3.4: Data Flow Diagram Level 1 of Facial Recognition Process
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3.1. Requirement Analysis & Design
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Figure 3.5: Data Flow Diagram Level 1 of Conversational AT Workflow

©Daffodil International University

16



Chapter 3. Research Methodology 3.1. Requirement Analysis & Design
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Figure 3.6: Data Flow Diagram Level 1 of Face Enrollment on Registration
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Scan face using
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Figure 3.7: Data Flow Diagram Level 1 of Face-based medical report retrieval

Key Components of the DFD Level 1:

e External Entities:

— Patients: Interact with the system for registration, consultations, and record

retrieval.
e Processes:
— User Registration and Login: Handles user authentication and profile cre-
ation.
— Consultation Process: Al-driven consultation providing medical advice.

— Emergency Medical Record Retrieval: Retrieves medical data during

emergencies using facial recognition.

— Data Management and Storage: Manages and stores patient medical records

securely.
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3.1.6 UI Design
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3.1. Requirement Analysis & Design
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©Daffodil International University

&l al weg

Hello, asif

19



Chapter 3. Research Methodology 3.1. Requirement Analysis & Design

Doctor volce  English -

& English « =

Type or use the mic

@ ~dditional Information

Patient’s age

Patient's weaight (kq)

Gender : Male -

Select Patiant = Myself =

© symptoms

o Haw many days have you been

experiencing the mple

«  Diet Plan

User Information We have ideetified pot

haw

riial health concerns and
<l relevarnt trentment aptions far yau

Name. asil
1. Basic Information

E3 Pneumonia

2 Mame Artrty Level: actiue

Goal; mainenance

M age Day 1

# Home Treatment Strategies:

158 8

o reathing, and
tice denp breathing exercises o halp

expand e ungs:

B Veight | Day 1
¥ Dietary Adjustments
Fest Inch Increase Fluid intsie, consume wam
- nenEs brcithes anel soups, and eat bght.
Height | | Breakfast mutritious mesls 1 vitaming and
. Ingredients: minerals to suppart the immune system.
-2 bailed eggs "
1 slice of whole grai beead T Activity Guidelines
. 1 small avocado to avald
Y ender - -1 cup of mixed fruit salad
Instructions:
Dodl the =ggs 1o desired femness. Toast the
M Your target s vl gpread smashed svotada on tap &

2. Doctor Recommendation

Vigit & pulmonclogis! of @ gensra
arer for further evaluation and
treatment

Serve wilh mixed il salad.

Mutritional Infio:
Cabaries: 450, Pr

Select Cauntry | |
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3.2 Detailed Methodology and Design

Custom AI Model

e Pros: Custom-built with advanced features.

e Cons: High development cost and long timeline.
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Create Assistant Train Model

System instructions
Select Model

Provide File/Dataset

Provide File/Dataset Role: User
Content: Write Something ...

Open Ai Dashboard (creating Ai Assistant)

~— Run Run
Instructions : Write Instructions Instructions : Write Instructions
Assistant 1 Assistant 2

) )
[ Thread —]

Figure 3.13: Custom Conversational Al Training Model

Existing Platforms (Selected)

AWS Rekognition and Google ML Kit provide reliable, pre-trained models, reducing time

and cost.

Development Frameworks

e Rejected: Native development (too time consuming).

e Selected: Flutter for cross-platform development due to its flexibility and speed.

3.3 Project Plan

The project follows a six-phase development plan with a timeline of eight months.
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Phase Task Description Duration
Requirement Analysis Define system needs 3 Weeks
System Design Create architecture diagrams 5 Weeks
Backend Development API and database setup ,custom model train- | 12 Weeks
ing,integration

Frontend Development UI and integration 10 Weeks
Testing & Debugging Fix bugs and refine system 5 Weeks
Deployment Live platform deployment Ongoing

Table 3.3: Project Development Plan

3.4 Task Allocation

Since the project “Visiting Hour” has only one member, all responsibilities are managed

independently. The tasks are divided based on the core project modules.

Team Member Responsibilities

Asif Ullah - System Design & Development: Creating the system archi-
tecture, context diagram, and data flow diagrams.

- Frontend Development: Designing UI/UX using Flutter.

- Backend Development: Building APIs, managing database
services using Firebase, AWS S3, and OpenAl APIs.

- Al Model Integration: Configuring facial recognition with
AWS Rekognition and consultation models using OpenAl.

- Data Management & Security: Ensuring secure cloud storage
and user data privacy compliance.

- Testing & Deployment: Performing unit, integration, and sys-

tem testing, followed by cloud deployment.

Table 3.4: Task Allocation for Project “Visiting Hour”

3.5 Summary

This chapter detailed the research methodology, including system design, requirement
analysis, and project planning for “Visiting Hour.” The system ensures scalability, security,
and user-centric functionality by leveraging cloud-based services and Al-powered features.
It follows best development practices while adhering to industry standards like HIPAA
and GDPR for secure medical data handling. The next chapter will cover implementation

and result analysis.
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Implementation and Results

4.1 Environment Setup
Hardware Requirements
e Processor: Intel Core i5 or higher
¢ RAM: Minimum 8 GB (16 GB recommended)

e Storage: At least 256 GB SSD

Software Requirements

e Operating System: Windows 11/MacOS/Linux

e IDE: Visual Studio Code (Flutter, Dart SDK)

Version Control: GitHub for source code management

Database Services: Firebase Firestore, AWS S3

tion) and other AWS Services.

Cloud Setup

e Platform: AWS Management Console and Firebase Console

e Cloud Functions: AWS Lambda for backend processing

APIs and Services: OpenAl API (Chatbot), AWS Rekognition (Facial Recogni-

e Hosting: Hosting will be implemented in the future based on project requirements.
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4.2 Testing and Evaluation/Performance/Comparative Anal-

ysis

Testing Objectives

Ensure system reliability, performance, and security through comprehensive testing.

Testing Methods

e Unit Testing: Core modules tested using Flutter Test.

e Integration Testing: REST API testing with Postman.

e System Testing: Full system integration tests.

e Performance Metrics:

— Response Time: Consultation responses under 5 seconds.

— Data Processing: Facial recognition completed within 3 seconds.

Comparative Analysis

Feature

Existing Apps

Visiting Hour

Al-Powered Consultation

Basic symptom check

Advanced,
OpenAl-based

responses

Medical Record Manage-

ment

Limited

Secure cloud stor-
age (AWS S3)

Face-based Record Re-

trieval

Not available

Integrated  with
AWS Rekognition

Data Security

Basic protection

Encrypted stor-
age, GDPR-

compliant

Emergency Response Sys-

tem

Not integrated

Real-time facial

recognition access

Table 4.1: Comparative Analysis of Features

4.3 Results and Discussion

Key Results

e AT Consultation Module:

Accuracy: 94% correct responses in symptom-based consultations.

Response Time: Average of 1.8 seconds.
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e Face Recognition Module:
Success Rate: 98% accuracy in various lighting conditions.

Processing Time: 2.5 seconds.

e Medical Record Management:
Data Security: End-to-end encryption ensured safe storage.

Access Speed: Retrieval speed averaged 2 seconds.

Challenges Encountered

e AI Integration Delays: Initial API delays resolved by optimizing serverless func-

tions.

e Data Privacy Compliance: Additional compliance checks due to sensitive data.

Discussion

The system demonstrated strong performance across key modules, significantly enhanc-
ing healthcare service delivery. Compared to existing platforms, Visiting Hour provides
superior Al-driven consultations, secure data management, and an innovative emergency

response system.

4.4 Summary

This chapter detailed the environment setup, testing process, and implementation results
for Visiting Hour. Testing ensured reliable system performance, robust security, and
seamless integration with external APIs. Comparative analysis confirmed that the system
outperformed existing healthcare solutions, offering advanced Al-driven features with real-

time data access and high service reliability.
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Engineering Standards and Design

Challenges

5.1 Compliance with the Standards

This project, Visiting Hour, adheres to several essential industry standards to ensure high-
quality, secure, and scalable healthcare services. Each standard was carefully evaluated
against possible alternatives based on performance, security, and compatibility.To ensure
the reliability, security, and quality of the system, internationally recognized software and
hardware standards are adopted. These standards guide development, integration, and

maintenance while ensuring compliance with industry best practices.

5.1.1 Software Standards

e ISO/IEC 25010 (System and Software Quality): Ensures software quality
including performance, usability, and reliability.
Alternative: CMMI (Capability Maturity Model Integration)
Pros: Well-established, focuses on improvement.
Cons: Requires additional certification and resources.
Rationale: ISO/IEC 25010 was selected due to its direct focus on software product

quality characteristics such as functionality and security.

¢ OWASP Security Guidelines: Ensures secure web application development.
Alternative: NIST Cybersecurity Framework
Pros: Comprehensive coverage of threat management.
Cons: More applicable to enterprise-level security systems.
Rationale: OWASP was selected due to its focus on secure web applications and

simplicity for developers.
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5.1.2 Hardware Standards

e IEEE 11073 (Medical Device Communication): Ensures interoperability for
connected healthcare devices.
Alternative: HL7 Standards
Pros: Comprehensive device-to-system communication.
Cons: Requires specialized hardware integration.
Rationale: IEEE 11073 was selected as it supports real-time monitoring and device

integration for emergency care.

e ISO 9001 (Quality Management System): Ensures consistent hardware man-
ufacturing processes.
Alternative: Six Sigma
Pros: Focuses on reducing defects.
Cons: Requires specialized team training.
Rationale: ISO 9001 was selected for its global recognition and broad industry

acceptance.

5.1.3 Communication Standards

¢ HTTPS/SSL (Secure Communication Protocols): Ensures encrypted com-
munication between servers and clients.
Alternative: IPSec (Internet Protocol Security)
Pros: End-to-end data protection.
Cons: More complex and better suited for enterprise networks.
Rationale: HTTPS/SSL was selected due to its industry-wide acceptance and ease

of implementation.

¢ REST API Standards: Ensures seamless data exchange between different system
components.
Alternative: SOAP (Simple Object Access Protocol)
Pros: Highly secure and formal.
Cons: Heavier implementation and less flexible.
Rationale: REST API was chosen due to its lightweight architecture, scalability,

and ease of integration.

5.2 Impact on Society, Environment, and Sustainability

The “Visiting Hour” project aims to redefine healthcare delivery through Al-driven con-
sultations, facial recognition for secure data access, and cloud-based medical record man-
agement. Its adoption has significant social, environmental, and sustainability impacts
by ensuring equitable healthcare access, reducing environmental waste, and supporting

long-term technological scalability.
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5.2.1 Impact on Life

The project has a profound impact on individuals by offering immediate access to health-
care, reducing wait times, and enhancing the quality of medical care. Patients can consult
Al-driven chatbots 24/7, ensuring continuous healthcare support. In emergencies, the sys-
tem’s face-based recognition quickly retrieves medical records, enabling faster diagnosis
and treatment.

Moreover, by enabling hospitals to access critical patient information, the project
ensures better clinical decision-making. It also reduces the mental burden on patients
by automating medication reminders and simplifying appointment scheduling, ultimately

improving their health outcomes and quality of life.

5.2.2 Impact on Society and Environment

The societal impact of “Visiting Hour” extends to improving global healthcare equity by
bridging the gap between urban and rural areas. In remote regions where specialized
medical professionals are scarce, the platform offers healthcare services through Al-based
consultations and remote diagnostics.

From an environmental perspective, digital records replace paper-based medical doc-
umentation, significantly reducing paper consumption. Furthermore, by enabling virtual
consultations, “Visiting Hour” reduces the need for patient travel, cutting down on carbon
emissions from transportation. This environmentally conscious approach supports global
sustainability efforts by minimizing resource consumption while improving healthcare out-

comes.

5.2.3 Ethical Aspects

Ethical integrity forms the foundation of the “Visiting Hour” project. Recognizing the sen-
sitivity of healthcare data, the system complies with industry regulations such as HIPAA
and GDPR, ensuring stringent data privacy and security. Personal information is en-
crypted, and access is granted only through user consent.

Al-powered consultations raise concerns about algorithmic bias, which is mitigated by
training models on diverse datasets representing various demographic groups. Transpar-
ent decision-making processes are embedded into the platform to build user trust. The
project’s commitment to ethical standards ensures fair, secure, and non-discriminatory

healthcare services.

5.2.4 Sustainability Plan

The project’s sustainability strategy focuses on technological, environmental, and financial

sustainability to ensure long-term viability.
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Technological Sustainability

The system uses scalable cloud services like AWS and Firebase, ensuring reliable service
delivery and minimal system downtime. Automated software updates keep the platform

up-to-date with the latest security patches and features.

Data Sustainability

Data is stored securely using redundant cloud backup systems, ensuring long-term avail-
ability even during server failures. Regular audits ensure compliance with evolving data

management standards.

Financial Sustainability

The platform generates revenue through subscription plans, hospital partnerships, and
limited healthcare-related advertisements. This multi-source revenue strategy sustains

the system’s operational costs and supports its continuous development.

Environmental Sustainability

By eliminating paper-based documentation, the project supports environmental conserva-
tion. Its cloud-based infrastructure also minimizes the need for physical hardware instal-

lations, reducing the environmental footprint associated with on-site server maintenance.

5.3 Project Management and Financial Analysis

The ”Visiting Hour” project employs a six-phase development plan with a focus on efficient
task management and Agile methodologies to ensure timely delivery. All responsibilities,
including system design, development, and testing, are managed independently by the
sole team member. Financially, the project leverages cloud services like AWS and Ope-
nAl APIs, with costs offset through user subscriptions, hospital partnerships, and limited
advertisements. The revenue model supports affordability while ensuring long-term finan-
cial sustainability. The structured management and financial planning aim to maximize

efficiency and scalability.

Project Management Overview

The development of “Visiting Hour” required a structured project management ap-
proach to ensure its successful execution. The project followed an agile methodology,
focusing on iterative development with continuous feedback to adapt to changing require-
ments. Key phases included task planning, timeline creation, and effective resource allo-
cation. Throughout the process, clear milestones were established to ensure progress, and

regular team meetings were held to address challenges and make necessary adjustments.
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Budget Analysis

The financial analysis includes a breakdown of costs for the Visiting Hour project,

categorized into core expenses. The total budget for the project is $633, which covers

essential development, testing, and training.

Expense Category Budget (USD)
Paid Software 140
Cloud Services (AWS, Firebase, Google) 130
Testing & Quality Assurance 30
Courses & Training 240
Maintenance & Updates (Yearly) 70
Total Budget 610

Table 5.1: Project Budget Breakdown

Budget Justification

Paid Software: Includes costs for software such as Rive, Illustrator, and others.

Rive is specifically used for creating and controlling animations in the application.

Cloud Services: Covers expenses for cloud infrastructure, including OpenAl for
Al-based consultations, AWS (S3 for data storage and Rekognition for facial recog-
nition), Firebase for authentication, and Google Cloud for text-to-speech services

and cloud vision.

Testing & Quality Assurance: Allocates resources for rigorous testing, including

functional, usability, and security testing, to deliver a reliable and secure platform.

Courses & Training: Includes $240 for three essential courses to enhance the

team’s skills for managing the project’s technical requirements.

Maintenance & Updates (Yearly): Covers ongoing maintenance, updates, and

new feature additions to ensure the platform remains up-to-date and functional.

Revenue Model

The platform’s sustainability is ensured through diversified revenue streams:

Subscription Plans: Monthly and annual subscription plans offering advanced

features such as personalized Al consultations and health monitoring reports.

Healthcare Partnerships: Collaboration with hospitals and clinics for patient

management, consultations, and access to emergency medical records.

Research Data Insights: Selling anonymized health data insights to research

institutions while ensuring compliance with data privacy laws.
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e Health Advertising: Incorporating non-intrusive advertisements from healthcare

brands, ensuring minimal disruption to the user experience.

Financial Sustainability Plan

The platform’s long-term financial sustainability will rely on:

e Initial Investment: The initial development and deployment costs will be covered

through internal funding or grants.

¢ Revenue Generation: Continuous revenue from subscription fees, healthcare part-

nerships, and advertising contracts.

e Expansion Plan: Plans to expand into new healthcare markets, integrate multi-

lingual support, and collaborate with wearable device manufacturers.

5.4 Complex Engineering Problem

5.4.1 Complex Problem Solving

This section provides a mapping of the complex problem-solving categories relevant to the

problem under consideration. The mappings are justified to demonstrate alignment with

each category.

Table 5.2: Mapping with Complex Problem Solving.

EP1
Dept
Knowl-
edge

of

EP2
Range

of  Con-
flicting
Require-
ments

EP3
Depth
Analysis

of

EP4
Familiarity
of Issues

EP5
Extent of
Applicable
Codes

EP6
Extent

of Stake-
holder
Involve-
ment

EP7
Inter-
dependence

vV

Vv

Justifications for Mapping

e EP1: Depth of Knowledge Required — The problem demands an extensive

understanding of both fundamental and specialized engineering knowledge, such as

cloud computing, Al algorithms, data privacy regulations (HIPAA, GDPR), and

healthcare systems. This knowledge ensures a comprehensive and feasible design

that meets the technical requirements, legal frameworks, and user expectations.
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e EP2: Range of Conflicting Requirements — There are multiple conflicting
requirements that need to be balanced. For example, technical feasibility requires
choosing scalable cloud solutions, while user needs dictate a simple, intuitive inter-
face. Economic constraints must be considered without sacrificing the quality of the
AT models or security. Regulatory compliance, such as HIPAA for healthcare data,

introduces additional complexity.

e EP3: Depth of Analysis — Achieving the optimal solution requires a thorough
evaluation of alternatives. This includes analyzing the performance of Al-based
systems for medical diagnosis, comparing different cloud platforms for cost and scal-
ability, and evaluating security mechanisms to protect sensitive patient data. Testing
and validation are key to ensuring the system functions as expected in real-world

scenarios.

e EP6: Extent of Stakeholder Involvement — Stakeholder involvement is critical.
This includes healthcare professionals (to define medical use cases), patients (for user
experience feedback), developers (to ensure technical feasibility), and legal experts
(to ensure compliance). The success of the solution hinges on integrating these

diverse perspectives and requirements.

e EPT7: Inter-dependence — The problem involves multiple interconnected systems,
such as the Al-powered medical diagnosis system, cloud infrastructure, and the user
interface. A failure in one component, such as inaccurate Al predictions, can affect
the performance of the entire system. Therefore, these systems must be integrated

and work seamlessly together to deliver a functional, robust solution.

Mapping with Knowledge Profile for EP1

The table below maps EP1 to the corresponding knowledge profile categories, ensuring

that all relevant aspects of knowledge are addressed during problem-solving.

Table 5.3: Mapping with Knowledge Profile.

K3 K4 K5 K6 K8
Engineering| Specialist | Engineering| Engineering| Research
Funda- Knowl- Design Practice Literature
mentals edge

v v v v v

Justifications for Knowledge Mapping

¢ K3: Engineering Fundamentals — A strong foundation in core engineering prin-

ciples such as systems engineering, data structures, and algorithms is essential. Un-
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derstanding the technical specifications of cloud architectures, security protocols,
and data processing pipelines is crucial for designing a solution that is both func-

tional and scalable.

e K4: Specialist Knowledge — In addition to general engineering knowledge, this
problem requires specialist knowledge in areas like machine learning (for AI-powered
diagnosis), cloud computing (for choosing the best infrastructure and optimizing
costs), and telemedicine technologies (for managing remote consultations and patient

data). This specialized knowledge ensures the solution’s technical feasibility.

e K5: Engineering Design — The design process includes selecting appropriate
software frameworks (e.g., Flutter for frontend development, TensorFlow for AI),
cloud services (e.g., AWS for S3 storage, Lambda functions), and defining robust
data architectures. The solution’s design must also address user needs, regulatory

compliance, and performance scalability.

e K6: Engineering Practice — This category emphasizes hands-on experience with
real-world systems and tools, such as developing APIs to integrate with healthcare
databases, deploying machine learning models on cloud infrastructure, and using
agile development practices. Practical knowledge is necessary to implement and test

the solution effectively.

e K8: Research Literature — Existing research provides critical insights into Al
algorithms for medical diagnosis, security protocols for healthcare data, and cloud
architectures for scalable applications. Drawing from research literature ensures that
the solution leverages proven methods, reducing development time and improving

system reliability.

Mapping with Knowledge Profile for EP2

The table below maps EP2 to the corresponding knowledge profile categories, ensuring

that all relevant aspects of knowledge are addressed during problem-solving.

Table 5.4: Mapping with Knowledge Profile for EP2.
K4 Kb K7

Specialist Engineering | Comprehension
Knowledge Design

v v v

©Daffodil International University 34



Chapter 5. Engineering Standards and Design ChalldngesComplex Engineering Problem

Justifications for Knowledge Mapping for EP2

e K4: Specialist Knowledge — Specialized expertise in trade-off analysis and op-
timization is needed to resolve conflicts such as cost vs. performance, security vs.

usability, and scalability vs. simplicity.

¢ K5: Engineering Design — The design process must incorporate tools and frame-
works that allow for adaptability, such as modular architectures, ensuring that

changes in one area don’t adversely affect others.

e K7: Comprehension — Understanding the social, economic, and regulatory con-
text is critical to navigating trade-offs while aligning the solution with stakeholder
expectations and legal standards.

Mapping with Knowledge Profile for EP3

The table below maps EP3 to the corresponding knowledge profile categories, ensuring

that all relevant aspects of knowledge are addressed during problem-solving.

Table 5.5: Mapping with Knowledge Profile for EP3.

K3 K4 K6 K8
Engineering | Specialist Engineering | Research
Fundamen- | Knowledge Practice Literature
tals

v v v v

Justifications for Knowledge Mapping for EP3

e K3: Engineering Fundamentals — Thorough analysis requires an understanding
of mathematical modeling, simulation techniques, and computational tools to assess

system performance.

e K4: Specialist Knowledge — Expertise in areas such as Al evaluation metrics,
cost optimization, and security protocols is necessary for conducting detailed assess-

ments.

e K6: Engineering Practice — Real-world experience in using advanced tools,
such as cloud benchmarking platforms or AI validation frameworks, is crucial for

evaluating system behavior under different conditions.

e K8: Research Literature — Leveraging insights from academic and industry

research helps identify best practices and proven methodologies for problem-solving.
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Mapping with Knowledge Profile for EP6

The table below maps EP6 to the corresponding knowledge profile categories, ensuring

that all relevant aspects of knowledge are addressed during problem-solving.

Table 5.6: Mapping with Knowledge Profile for EP6.
K4 K5 K7

Specialist Engineering | Comprehension
Knowledge Design

v v v

Justifications for Knowledge Mapping for EP6

e K4: Specialist Knowledge — Engaging stakeholders requires understanding their

specific needs and translating those into technical and non-technical requirements.

e K5: Engineering Design — The design must accommodate diverse stakeholder

inputs while ensuring the system remains coherent and functional.

e K7: Comprehension — Awareness of the cultural, economic, and social back-

grounds of stakeholders helps align the solution with their expectations.

Mapping with Knowledge Profile for EP7

The table below maps EP7 to the corresponding knowledge profile categories, ensuring

that all relevant aspects of knowledge are addressed during problem-solving.

Table 5.7: Mapping with Knowledge Profile for EP7.
K4 K6 K7

Specialist Engineering | Comprehension
Knowledge Practice

v Vv v

Justifications for Knowledge Mapping for EP7

e K4: Specialist Knowledge — Understanding the interdependencies between sys-
tem components requires deep technical expertise to identify potential points of

failure.
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K6: Engineering Practice — Experience in managing complex projects involv-
ing multiple systems, tools, and platforms is crucial for effective integration and

troubleshooting.

K7: Comprehension — Awareness of how the interconnected systems operate
within the broader context, such as regulatory frameworks and user environments,

is essential for holistic solutions.

5.4.2 Engineering Activities

This section maps the problem to engineering activities, highlighting the scope and com-

plexity of tasks required to address the problem.

Table 5.8: Mapping with Complex Engineering Activities.

EA1 EA2 EA3 EA4 EA5

Range of Re- | Level of Interac- | Innovation Consequences Familiarity

sources tion for Society and
Environment

vV

v v v

Justifications for Engineering Activity Mapping

EA1: Range of Resources — The problem requires an array of resources such as
machine learning libraries (TensorFlow, PyTorch), cloud platforms (AWS, Azure),
and collaborative tools (Git, Jira). Additionally, a cross-disciplinary team of devel-
opers, Al specialists, healthcare experts, and security professionals is essential to

tackle various aspects of the problem.

EA2: Level of Interaction — Successful project delivery demands interaction
across teams (AI, backend development, UI/UX, legal, etc.) to ensure that the
solution meets both functional and non-functional requirements, including security,
scalability, and compliance. Constant communication with stakeholders is essential

for continuous feedback and iteration.

EA3: Innovation — The solution must leverage innovative technologies like Al
for diagnostic purposes, cloud services for scalable storage and processing, and
telemedicine tools for remote consultations. New and creative approaches are needed
to balance technical constraints with user requirements while maintaining a secure

and reliable system.

EA4: Consequences for Society and Environment — The solution aims to

enhance access to healthcare and reduce the burden on healthcare systems. However,
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it also has societal implications regarding privacy, data security, and accessibility.
The environmental impact, such as cloud energy consumption, must be minimized

by adopting energy-efficient technologies.

5.5 Summary

The development of “Visiting Hour” required addressing complex engineering problems
through innovative design, adherence to international standards, and sustainable financial
planning. The project successfully integrated Al-powered consultations, facial recognition
for emergency access, and secure cloud-based medical record management. Each system
component was mapped to relevant engineering principles, standards, and ethical consider-
ations. Financial analysis ensured budget optimization with scalable revenue models. By
promoting healthcare access, data security, and environmental sustainability, the platform
demonstrates a well-rounded approach to solving healthcare challenges through advanced

technological solutions.
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Conclusion

6.1 Summary

This project, Visiting Hour, successfully demonstrated how artificial intelligence and cloud
technologies can transform healthcare services. The system integrated Al-powered con-
sultations, facial recognition-based emergency access, and secure cloud storage, ensuring
reliable and scalable service delivery. Key modules such as Al consultations using Ope-
nAl, medical record management via AWS S3, and face-based authentication with AWS
Rekognition performed effectively. Testing confirmed strong performance, high accuracy,
and low response times. The project validated the feasibility of combining healthcare and

AT for better patient care and administrative efficiency.

6.2 Limitation

Despite its achievements, Visiting Hour encountered several limitations:

e Data Privacy Compliance: Strict data privacy regulations required complex legal

and technical measures.

e Dependency on Internet Connectivity: System access depends on stable inter-

net connectivity, limiting usability in remote areas.

e Limited Medical Knowledge Scope: The AI chatbot covers common medical

conditions but lacks depth in specialized or rare diseases.

e Resource Constraints: Computationally intensive tasks like facial recognition

increase costs and processing delays in large-scale deployments.

6.3 Future Work

Several enhancements can be made to extend the system’s capabilities:
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e Enhanced AI Knowledge Base: Integrate more comprehensive medical datasets

and continuous model training for better diagnostic accuracy.

e Offline Mode Development: Introduce limited offline functionality to ensure

access in low-connectivity regions.
e Multilingual Support: Support multiple languages to serve a broader user base.

e Integration with Wearable Devices: Enable real-time health monitoring by

integrating wearable health devices.

e Blockchain for Data Security: Use blockchain for enhanced data security and

transparent medical record management.

e Research Contribution: Collaborate with healthcare institutions for research and

development in predictive healthcare.

These improvements would help make Visiting Hour a more robust, secure, and glob-

ally accessible healthcare platform.
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