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KEYWORDS ABSTRACT
Artificial Intelligence, Healthcare, The increasing use of artificial intelligence (Al) in healthcare has enabled the development of
Symptom Checker, Large automated systems for early symptom assessment and decision support. However, existing

Language ~ Model,  LLaMA, Al-based symptom checker applications often demonstrate limited diagnostic accuracy and
lack of contextual understanding when compared to medical professionals. Many existing
symptom checker applications provide limited accuracy and fail to understand user
symptoms clearly. To overcome these issues, this project proposes an Intelligent Healthcare
Symptom Checker using Al and Java. The proposed system accepts user symptoms in
natural language and applies symptom preprocessing techniques such as text
normalization, synonym mapping, and encoding. A fine-tuned LLM is used to analyze
contextual symptom information and generate informative and understandable responses.
The system is implemented using a Java-based backend (Spring Boot) to manage user
interaction, model communication, and safety constraints. The platform features secure
role-based authentication, enabling separate dashboards for users and administrators. By
combining Al-driven analysis, secure data handling, PDF medical report generation, and
analytics visualization, this project enhances the accessibility and convenience of healthcare
pre-diagnostics while reducing manual dependency and response delays. Performance
evaluation is conducted using standard accuracy metrics to assess diagnostic relevance and
reliability. This project acts as a supportive tool to help users make informed healthcare
decisions and encourages timely medical consultation.

Natural Language, Symptoms
Preprocessing, Fine-Tuning, Java,

Spring Boot, Accuracy Metrics.

1. INTRODUCTION system designed to analyze user-provided symptoms
The rapid advancement of digital technologies has and suggest possible diseases along with relevant
significantly transformed the healthcare sector, enabling medical guidance.

the development of intelligent systems that assist in In today’s fast-paced world, individuals often tend to
early diagnosis and medical decision-making. One such  ignore early symptoms or rely on unverified online

innovation is the Smart Healthcare Symptom Checker, a  information, which can lead to delayed diagnosis and

e
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worsening of health conditions. Access to healthcare
professionals may also be limited due to geographical,
To address these

challenges, there is a growing need for accessible,

financial, or time constraints.
reliable, and user-friendly healthcare assistance systems
that can provide preliminary guidance.

The Smart Healthcare Symptom Checker aims to bridge
this gap by offering a digital platform where users can
input their symptoms and receive instant predictions
about potential diseases. The system utilizes a structured
dataset containing disease profiles and symptom
combinations to perform similarity-based matching.
Based on the input symptoms, the system identifies the
most relevant disease and provides additional details
such as risk level, overview, precautions, and
recommendations.

The project is developed using modern technologies
such as Spring Boot for backend development, ensuring
scalability, modularity, and efficient handling of user
requests. The dataset is maintained in a structured
format, allowing easy updates and extension of the
system to include more diseases and symptoms in the
future.

Unlike complex machine learning models that require
extensive computational resources and large-scale
training data, this system adopts a lightweight and
efficient approach using a data-driven mechanism and
Fine Tuning. This ensures faster response times, ease of
implementation, and better transparency in prediction
logic, making it suitable for practical applications.

This system is not intended to replace professional
medical advice but serves as a preliminary tool to raise
awareness and guide users toward timely medical
consultation. By providing quick insights into possible
health conditions, the Smart Healthcare Symptom
Checker
management and improved decision-making.

1.1 THE EVOLUTION OF AI SYMPTOM CHECKERS

The development of Al-based symptom checkers has

contributes  to  pro-active  healthcare

evolved significantly over the past few decades, driven

by advancements in artificial intelligence, data
availability, and digital healthcare technologies. These
systems have transitioned from simple rule-based tools
to sophisticated Al-driven platforms capable of

providing intelligent health insights.

1. Early Rule-Based Systems

The earliest symptom checkers were based on rule-based
expert systems developed in the 1960s and 1970s.
Systems like MYCIN were designed to assist doctors in
diagnosing infections using predefined rules and
knowledge bases. These systems relied heavily on
manually encoded medical knowledge and lacked
Although

environments, rule-based systems had limitations such

adaptability. effective in  controlled
as:

¢ Inability to learn from new data

e Limited Scalability

e Dependency on expert-defined rules

2. Emergence of Online Symptom Checkers

With the growth of the internet in the late 1990s and
early 2000s, web-based symptom checkers became
widely accessible. Platforms such as WebMD Symptom
Checker allowed users to input symptoms and receive
possible diagnoses.

These systems improved accessibility but still relied
largely on:

e  Static databases

e  Decision Trees

e Predefined Symptom

While useful, they often provided generic results and

lacked personalization.

An intelligent digital health assistant that analyzes user-provided symptoms
and suggests possible diseases along with relevant medical guidance.
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Fig 1.1: AI Symptom Checkers
1.2 LARGE LANGUAGE MODELS IN HEALTHCARE
Models (LLMs)

revolutionized natural language understanding and

Large  Language have
generation in recent years. One of the most prominent
open-source LLM families is LLaMA (Large Language
Model Meta Al), developed by Meta Platforms. These
models are pre-trained on vast amounts of textual data
and can perform a wide range of language
tasks.However, to adapt a general-purpose model like
healthcare,

LLaMA to specific domains such as

fine-tuning is required. Fine-tuning enhances the
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model’s ability to understand domain-specific

terminology, context, and tasks.

2 LITERATURE SURVEY
The rapid evolution of Artificial Intelligence (AI), cloud
computing, and digital automation has significantly
impacted the global healthcare system. Over the past
shifted from
traditional patient-doctor interaction to decision support
Al-assisted

telemedicine-based consultation platforms. Researchers

decade, healthcare technology has

systems, medical predictions, and
worldwide have investigated how machine learning

models, predictive analytics, natural language
processing, and mobile health applications contribute to
early diagnosis, patient monitoring, and medical
response automation. This literature review explores
various technological advancements, studies, and
findings relevant to Al-driven healthcare, symptom
prediction systems, diagnostic decision support tools,

and mobile health innovations.

2.1 ATIN CLINICAL DECISION SUPPORT SYSTEMS
El-Kareh and Sittig (2022) emphasized that artificial
intelligence integrated with decision support has a
transformative impact on the diagnostic process and
clinical workflows. The study advocates that Al can
minimize diagnostic errors, speed up the evaluation
process, and compensate for the shortage of experienced
medical staff in critical care units. Their research
highlights that the combination of large-scale medical
data, and Al-based

decision support enhances diagnostic accuracy and

automated inference models,
promotes safer clinical practices [1].Dreyer and Geis
(2017) describe Al as the next frontier in radiology,
particularly due to its ability to autonomously detect
abnormalities and lesions, which often go unnoticed

during manual evaluation [2].

2.2 AI APPLICATIONS IN ONCOLOGY, CANCER
RESEARCH & PRECISION MEDICINE

Shimizu and Nakayama (2020) present a comprehensive
study on Al in oncology, emphasizing the growing
demand for digitally enhanced diagnosis, predictive
modeling, and personalized treatment based on cancer
subtype variations [3]. Their work stresses how Al

systems can predict chemotherapy reactions and identify

early-stage tumor growth using advanced imaging
algorithms.

Bhinder et al. (2021) further expanded on the use of Al in
precision medicine and patient-specific cancer research.
Their findings reveal that Al-based genomic analysis
helps identify mutation-linked cancer triggers, enabling
researchers to develop targeted drug therapies rather
than generalized prescriptions [4].

Kann, Hosny, and Aerts (2021) discuss the reliability of
Al for that

learning-based classification and segmentation models

clinical oncology and state deep
are now endorsed in advanced cancer care centers,

improving diagnostic throughput and decision

reliability [5].

2.3 AI IN CARDIOLOGY AND HYPERTENSION
MANAGEMENT
Johnson et al. (2018) demonstrated Al's growing
importance in cardiology, concluding that intelligent
monitoring can detect signs of stroke, hypertension, and
cardiac arrest faster than the traditional medical process.
Their study highlights the importance of Al-powered
screening algorithms in reducing heart attack mortality
rates [6].

Kulkarni et al. (2022) outlined the current and future
applications of Al in cardiology, indicating autonomous
ECG interpretation, heart rhythm prediction, and
mortality risk scoring as the most promising Al
contributions [7].Tsoi et al. (2021) show AI's involvement
in hypertension management through smart algorithms
that predict blood pressure fluctuations based on
lifestyle parameters, medication intake, and physical
activity levels [8].The clinical performance of Al models
in colonoscopy for inflammatory digestive diseases has
been studied by Yang et al. (2022), confirming high
diagnostic accuracy compared to manual inspection [9].
(2023) explored the
implications of Al in hepatology and state that predictive

Schattenberg and Chalasani

models are capable of early detection of liver fibrosis and
cirrhosis, allowing preventive intervention [10].
3 PROPOSED METHODOLOGY

The proposed system, Al-Based Smart Healthcare
Symptom Checker and Medical Analytics Platform, 1is
designed to assist users in identifying potential medical
conditions based on their symptoms using Artificial
Intelligence, particularly Large Language Models

(LLMs). This system aims to provide an intelligent and
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automated approach to symptom evaluation while also
enabling advanced data analytics for administrators. It
generates structured, ChatGPT-like medical reports that
can be downloaded as PDFs, allowing users to maintain
proper future
Additionally, the platform stores patient medical history

documentation for reference.

securely, ensuring easy access and continuity in
healthcare tracking.

The system incorporates multiple advanced
features to overcome the limitations of traditional
healthcare approaches. It introduces Al-driven symptom
interpretation, which helps in analyzing user-provided
inputs efficiently and accurately. The platform also
supports structured medical report generation, similar to
conversational Al systems, making the output
user-friendly and easy to understand. To ensure
security, it includes a robust user authentication
mechanism and role-based access control. Furthermore,
it maintains comprehensive medical history records for
each user and provides an admin dashboard equipped
with healthcare analytics tools to monitor disease trends
and system usage.

In addition, the offers

system profile

management features, including image upload
functionality, enhancing user personalization. It is
designed to be accessible across both web and mobile
platforms, ensuring convenience and usability for a wide
range of users. Overall, this platform functions as a
virtual preliminary diagnostic assistant that helps reduce
the burden on healthcare facilities while supporting
informed decision-making for both users and healthcare
professionals.
4.1 Objectives of the Proposed System

The primary objective of the proposed system is
to develop a seamless and intuitive interface that allows
users to input their symptoms and receive accurate,
Al-driven treatment recommendations. The system is
designed to leverage advanced artificial intelligence
techniques for predictive symptom analysis, enabling
users to gain insights into potential health conditions at
an early stage. It also focuses on generating structured
and downloadable medical reports that can be used for
clinical reference, improving communication between
patients and healthcare providers.

Another important objective is to maintain a
centralized and secure digital medical history for each

user, ensuring that health records are easily accessible

while maintaining data privacy and security. The system
also aims to provide an administrator dashboard with
powerful analytics capabilities to track disease patterns,
monitor platform wusage, and support healthcare
decision-making. Role-based security mechanisms are
implemented to ensure that sensitive medical data is
protected and accessible only to authorized users.
Furthermore, the platform is intended to
empower users by providing first-level diagnosis
guidance and increasing awareness about their health
conditions. By offering reliable preliminary insights, the
system helps users take timely action and reduces
unnecessary hospital visits, ultimately contributing to a
more efficient healthcare ecosystem.
3.1 SYSTEM ARCHITECTURE
The proposed system architecture begins with the user
providing input in the form of free-text symptom
descriptions, natural language queries, and basic user
metadata. This input is then processed through a
several

symptom preprocessing module, where

important operations take place, including text
normalization, spelling correction, synonym mapping,
and severity extraction. These steps help in converting
unstructured user input into a standardized format,
making it suitable for further analysis. Additionally,
medical safety rules are applied at this stage to detect
critical cases and assess urgency, ensuring that high-risk
conditions are identified early. The processed and
normalized symptoms are then passed into a contextual

analysis phase for deeper understanding.

* Free-text symptom entry

* Natural Iz
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., Symptoms
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Fig 3.1 Proposed System Architecture
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Following preprocessing, the refined data is
handled by the Java backend built using the Spring Boot
framework, which integrates with an Al model such as
LLaMA for intelligent symptom analysis and prediction.
The backend also manages database operations, storing
user inputs, processed results, and medical history in a
MySQL database. Based on this analysis, the system
generates a predicted diagnosis along with appropriate
medical advice and guidance. The results are logged and
stored for future reference, enabling continuous tracking
and analytics. This structured flow ensures accurate,
efficient, and scalable healthcare assistance, providing
users with reliable preliminary diagnosis and actionable

insights.

3.2 USE CASE DIAGRAM

The Use Case Diagram illustrates the functional
requirements of the system, defining the interactions
between external Actors and the internal System
Boundary. It provides a high-level overview of the
system's capabilities and the scope of user-driven

operations.

wajshg juauwabeueyy pue siskjeuy wojdwAg paoueapy

Fig 3.3 Use Case Diagram
1. Primary Actors
e User: Represents the patient or end-user that
interacts with the core diagnostic and profile
management features.
¢ Admin: Responsible for platform oversight, user
management, and viewing system-wide usage
trends.
e External Systems (Secondary Actors): Al API:
An external service invoked to correlate
symptoms with potential diagnoses.
e Database (Data Core): The persistent storage
layer for user profiles, historical logs, and

medical records.

3.3 SEQUENCE DIAGRAM

1. Request Initiation
The sequence begins with the User interacting with the
interface to submitSymptoms(). This call is captured by
the Controller, which acts as the entry point for the
request, delegating the logic to the AlService via
processRequest().
2. External Logic & Al Interaction
The AlService handles the core intelligence of the flow:

e API Call: It sends a prompt to the Groq API

(utilizing  high-performance models like
Llama-3).
e Response Handling: The API returns a

structuredJSON string, which the service parses

into a usable ReportData format.

3. Persistence and Verification
Once the

communicates with the Database to saveToDatabase().

analysis is complete, the AlService

The sequence shows a nested call to the MedicalReport

object's save() method, followed by a dbAcknowledge()

confirmation to ensure data integrity before proceeding.

UML SEQUENCE DIAGRAN: Al Symptom Analysis Flow

Usgr Controller AlSenice Grog AP)

1 1
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1 (smptonlist Uit ! i !
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Gda: SymptomDat)

TetumAnalyis
(andysiResult Reportets)

i
displaghnalyss{id: i)
7

Fig 3.3 Sequence Diagram

3.4. EVALUATION METRICS

The performance of the proposed Al-Based Smart
Healthcare Symptom Checker and Medical Analytics Platform
is evaluated using a combination of quantitative and
qualitative metrics. Since the system utilizes Artificial
Intelligence (LLMs),

rule-based medical safety mechanisms, it is important to

symptom preprocessing, and

assess its effectiveness in terms of diagnostic accuracy,

response efficiency, reliability, and user satisfaction.
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These metrics help in determining how accurately the
system predicts diseases, how fast it responds, and how
useful it is for end users in real-world scenarios.
A. Accuracy

Accuracy measures how correctly the system
predicts medical conditions based on the user’s
symptoms. It represents the ratio of correct diagnoses to

the total number of predictions made.
Number of Correct Diagnoses

Accuracy =
y Total Predictions

A higher accuracy indicates that the system is effective in

matching symptoms with appropriate medical
conditions.
B. Precision

Precision evaluates the correctness of predicted
diseases by measuring how many of the predicted

diagnoses are actually relevant.
True Positives

Precision = — —
True Positives + False Positives

that the system
minimizes incorrect or misleading diagnoses.
C. Recall

Recall measures the system’s ability to correctly identify

High precision ensures

all actual disease cases based on symptoms.

True Positives
Recall =

Total Positives + False Negatives
A higher recall value indicates that the system
successfully detects most of the relevant medical

conditions without missing critical cases.

4 RESULTS
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Fig 4.1: Home Page Interface
This figure shows the landing page of the Al-Powered

Smart Healthcare system, designed with a modern and

responsive UL It provides navigation to login,

registration, and symptom checker access.
The interface highlights the platform’s major features

such as Al symptom checking, health analytics.
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Fig 4.2: Registration Page
This figure displays the User Registration page, where
new users are required to enter their full name, email,
and password in order to create an account. The
interface is designed with a clean UI and responsive
layout, ensuring ease of use on both desktop and mobile
devices. The registration form securely captures user
credentials, which are stored using encrypted password
security mechanisms in the backend. This page initiates
the onboarding process for individuals accessing

Al-powered healthcare services within the platform.
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Fig 4.3: User Login
This figure displays the User Login page, where
registered users are required to enter their email and
password in order to login to their account. The interface
is designed with a clean Ul and responsive layout,
ensuring ease of use on both desktop and mobile
devices. The registration form securely captures user
credentials, which are stored using encrypted password

security mechanisms in the backend. This page initiates
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the onboarding process for individuals accessing

Al-powered healthcare services within the platform.
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Fig 9.4: User Dashboard

This figure illustrates the User Dashboard of the Smart
Healthcare System. After successful login, users are
welcomed with a personalized greeting and profile
summary including their name, email, and user role. The
dashboard acts as the central navigation hub, providing
quick access to core system features such as Symptom
Checker, Medical History, Health Tips, and Account
Settings.

Each feature is presented through visually engaging
cards, improving accessibility and enhancing the user
experience. The dashboard ensures seamless navigation
and supports real-time interaction  with Al-driven
healthcare analysis and digital health records. The
responsive Ul design allows users to experience
consistent performance across desktop and mobile

devices.

Fig 9.5: AI Generated Report

This

downloadable Medical Report feature in the Smart

figure  demonstrates  the  Al-generated

Healthcare System. The system automatically compiles

the user-entered symptoms along with detailed
Al-driven analysis into a structured and professional
report. The PDF includes several key sections such as:

e User Information (Name & Email)

e Date and Time of Report Generation

e Symptoms Provided by the Patient

e Al Medical Analysis, including:

e Possible Causes

e Recommended Treatments

e Risk Level

e  When to See a Doctor
This report can be saved, shared, or printed, making it
convenient for users to present the information during
The

enhances the clarity of Al suggestions, offering a

medical consultations. structured formatting

professional documentation approach aligned with

healthcare reporting standards.

5 CONCLUSION

The project “Al-Powered Smart Healthcare
Symptom  Analyzer and Medical Report Generator”
demonstrates how artificial intelligence can be

effectively used to support preliminary diagnosis,

symptom assessment, and preventive healthcare
awareness. By integrating modern web technologies,
cloud-based AI models, and secure data management,
the system delivers fast, personalized, and structured
healthcare insights through an interactive user interface.
The motivation behind this work stems from the
increasing demand for remote health guidance,
especially after the pandemic, where many users rely on
online resources that often provide unstructured or
unreliable information. This system addresses that gap
by offering Al-driven, well-formatted responses that
resemble clinical advisory standards, thereby improving
reliability and user trust.

The project successfully achieved its intended
objectives by implementing key features such as an
Al-based PDF

medical report generation, personalized dashboards for

symptom analyzer, downloadable
users and administrators, and secure authentication
Additionally, it

maintains a comprehensive medical report history and

using role-based access control.
includes profile management features for enhanced user
The

strengthens the system by providing valuable insights

experience. admin analytics panel further

into usage patterns and health trends. Overall, the
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platform not only analyzes symptoms but also creates a

structured ecosystem for storing and managing
healthcare data efficiently.

From a research and technical perspective, this
work contributes to the digital transformation of
healthcare by demonstrating Al-assisted triage using
Large Language Models and structured medical decision
support. It promotes preventive healthcare behavior and
establishes a scalable, microservice-oriented backend
architecture that can be extended for future applications
such as telemedicine integration. At the same time,
certain limitations exist, including the inability of Al to
replace professional medical advice, dependency on
accurate user input, lack of graphical PDF reports, and
absence of real-time doctor consultation features. These
limitations highlight the need for further enhancements
while emphasizing that the system is designed primarily
for advisory purposes.

The development of this project also led to
significant learning outcomes, including full-stack Java
development using Spring Boot, Al API integration,
secure data handling, and responsive UI/UX design. It
strengthened skills in database management, system
design, and problem-solving while encouraging
analytical thinking. In conclusion, the project proves that
Al can play a crucial role in enhancing self-assessment,
reducing unnecessary hospital visits, and supporting
early-stage medical awareness. It lays a strong
foundation for future Al-enabled healthcare systems
where  digital platforms complement medical
professionals and empower users with data-driven

insights and preventive care solutions.

6 FUTURE ENHANCEMENT

The future scope of the AIl-Powered Smart
Healthcare Symptom Checker with Medical History Analytics
is vast, with opportunities for significant advancements
as artificial intelligence and healthcare technologies
continue to evolve. While the current system focuses on
symptom analysis using Large Language Models, future
enhancements can incorporate advanced machine
learning and predictive risk modeling techniques. By
training models on real clinical and demographic
datasets, the system can predict disease progression,
provide early warnings for chronic conditions such as
diabetes, heart disease, and cancer, and deliver highly
personalized health based on

insights lifestyle,

environment, and medical history. Additionally,
Al-driven triage systems can be introduced to classify
cases into emergency, urgent, or general categories,
enabling faster

decision-making and potentially

reducing health risks.

Another major area of expansion lies in the

integration of wearable smart devices such as

smartwatches, fitness trackers, glucose monitoring
sensors, pulse oximeters, and ECG devices. These
devices can continuously collect real-time health data,
allowing the system to monitor vital parameters and
detect anomalies at an early stage. For example, heart
rate data can help predict arrhythmias, oxygen levels can
indicate respiratory risks, and sleep patterns can reveal
disorders like sleep apnea. Such integration will shift
healthcare from a reactive approach to a predictive and
preventive model, where users can receive timely alerts

before critical conditions arise.

The system can also be extended to support

prescription ~ recommendations and  pharmacy
integration once sufficient clinical validation is achieved.
Future modules may include Al-generated preliminary
prescriptions, connections with nearby pharmacies,
medicine price comparisons, availability tracking, and
real-time delivery services. Furthermore, integrating the
platform with hospitals and government healthcare
systems ~can enable features such as automated
appointment booking, sharing of medical reports with
doctors, Al-generated outpatient notes, emergency
ambulance alerts, and centralized digital health records.
This would transform the platform into a comprehensive
healthcare ecosystem that bridges the gap between
patients and medical professionals.

In addition, the inclusion of multilingual conversational
Al will significantly enhance accessibility and usability.
Future systems can support voice-based interactions in
multiple languages, including regional dialects, along
with text-to-speech and speech-to-text capabilities. This
will make the platform more inclusive for senior
citizens, rural populations, and non-English users. By
incorporating culturally relevant healthcare advice,
such as traditional medicine practices, the system can
further improve user engagement and trust. Overall,
these advancements will position the system as a

scalable, intelligent, and globally accessible healthcare
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solution that supports preventive care and improves

overall public health outcomes.
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