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ABSTRACT

In the modern healthcare landscape, early and
accurate diagnosis is critical for effective treatment
planning and patient outcomes. "Multi Disease
Prediction Using Deep Learning Techniques"
(MediPred Al) introduces an advanced diagnostic
system designed to automate the detection of
multiple medical conditions using state-of- the-art
Deep Learning architectures. The project focuses
on two primary domains: Brain Tumor
classification (Glioma, Meningioma, Pituitary, and
Normal) and Chest X-Ray analysis (Pneumonia
and Normal). Leveraging Convolutional Neural
Networks (CNNs), the system utilizes the
DenseNetl21  architecture through transfer
learning to extract complex spatial features from
medical imaging data. To enhance diagnostic
precision, the models are fine-tuned via a multi-
phase training process, unfreezing select layers to
specialize in tumor-specific patterns and chest
opacities. Furthermore, the system incorporates a
MobileNetV2-based modality classifier to
automatically identify the type of scan uploaded,
ensuring images are routed to their respective
specialized models and minimizing the risk of
misdiagnosis. Equipped with data augmentation
techniques and dynamic training callbacks,
MediPred AI achieves high performance and
robustness against data variability. The resulting
application provides a seamless, automated
workflow for medical image analysis, offering
high- confidence diagnostic support to healthcare
professionals and facilitating faster, data-driven
clinical decisions.

Keywords: Deep Learning, Multi-Disease
Prediction, Convolutional Neural Networks
(CNN), DenseNet121, Brain Tumor Classification,
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1. INTRODUCTION

The rapid growth of healthcare data and
advancements in artificial intelligence have
significantly  transformed modern medical
diagnosis. Early and accurate prediction of diseases
is essential for effective treatment, reducing
healthcare costs, and improving patient survival
rates. Traditional diagnostic methods often depend
on manual analysis by medical professionals,
which can be time-consuming and prone to human
error, especially when dealing with large and
complex datasets.

The analysis of significant amounts of
medical data and the determination of underlying
patterns have been demonstrated to be particularly
successful in recent years thanks to deep learning,
a subfield of machine learning as a branch of
Artificial Intelligence. Convolutional Neural
Networks (CNN), Recurrent Neural Networks
(RNN), and Artificial Neural Networks (ANN) are
deep learning models that can learn complex
relationships between medical data (clinical
records, laboratory reports, and medical images).
Such models help in the provision of automated
and precise disease prediction frameworks that
assist the medical professionals in their decision
making process.

Multi-disease prediction systems: This
technique involves the identification of the
probability of multiple diseases by using one
intelligent model. Such systems are capable of
examining the health parameters of patients
including the age, blood pressure, glucose level,
cholesterol among other medical parameters in
order to predict the occurrence of diseases like
Diabetes, Heart Disease, and Kidney Disease.
Through a combination of various predictive
functions combined in one structure, these systems
can offer more rapid diagnoses, enhanced
accuracy, and health management.
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Multi-disease prediction Multi-disease
predictors are especially well addressed using
deep learning approaches since one can learn the
importance of using complex medical data
without manually engineering the important
features. Moreover, the large size of medical
datasets and the high-power computing has also
made deep learning models to become even more
effective in healthcare-related applications.

Hence, by building a multi-disease
predictive infrastructure based on deep learning,
the healthcare community would benefit
significantly because of the availability of a
thoughtful decision-support tool in terms of the
development of early diagnosis and prevention of
a compound of diseases. These systems can
enhance the efficiency of diagnostic process of
medicine, decrease the number of diagnostic
errors and help in improving the patient care.

2. OBJECTIVES

The primary aim of this project is to
create a smart prediction system that will be able
to recognize the danger of various diseases with
the help of deep learning methods. The system
uses complex deep learning models to process
medical data and generate significant patterns that
can be used to predict the disease correctly. Health
conditions can be categorized using other
predictive models like Artificial Neural Networks
(ANN), Convolutional Neural Networks (CNN),
and other deep learning networks on the patient
data. The system will be expected to forecast
various diseases such as diabetes, heart disease
and kidney disease based on significant health
parameters. The proposed system will enhance the
accuracy and efficiency of disease prediction by
the deep learning approaches over the traditional
machine learning and manual diagnostic
processes. Besides, the system serves as a
decision-support tool of the healthcare
professionals as it helps to detect the disease early
and decreases the time spent on the diagnosis. It
also reduces human mistakes when it comes to the
analysis of huge medical databases. In addition,
the project is aimed at a user-friendly interface,
which will enable the wusers or medical
practitioners to input the patient information
effortlessly and receive fast and credible disease
prediction outcomes.

3. LITERATURE SURVEY

According to the study by Singh et al.
(2024), a machine learning predictive system of
various diseases, which comprised diabetes, heart
disease, and Parkinson disease, was proposed and
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offered clinical parameters, including blood
pressure, cholesterol, and heart rate. Their system
included Support Vector Machines and Logistic
Regression as algorithms which their system
applied to the patient data to determine the
likelihood of any disease. These results have
shown that machine learning models can be useful
in the early detection of diseases, as well as
improve healthcare decision-making.

In their study, Din et al. (2024) created a
multi-disease prediction model based on machine
learning and deep learning models that evaluate
medical data. This paper has focused on the
application of the advanced algorithms in
predicting various diseases including stroke, liver
disease and cancer. The findings indicated that
deep learning models are more accurate than the
traditional machine learning methods because a
model can learn complicated patterns in
healthcare data.

Wu (2024) examined how deep learning
methods can be used to predict disease and how
Convolutional Neural Networks (CNN) and
Recurrent Neural Networks (RNN) can work.
This study demonstrated that machine learning
models can be used to derive multi-dimensional
features of health care data, which enhance
accuracy in diagnosis and aid clinical decision-
making in health care systems.

The article by Sadr et al. (2025) was a
review of the application of artificial intelligence,
machine learning, and deep learning methods to
diagnose and predict diseases. The paper
examined a number of healthcare data and showed
that Al-related models could considerably
enhance the accuracy of prediction of various
diseases. Nevertheless, other difficulties that have
been found in the research are quality of data,
model interpretability, and integration of models
with clinical systems.

Jiang and Zhang (2025) suggest that a
multimodal deep learning model can be used
where multiple diseases are expected to be
forecasted based on heterogenous medical data.
The paper has collected various sources of clinical
data and implemented the graph-based deep
learning models to determine the relationship of
diseases. The result of the experiment indicated
that it is more effective in the prediction compared
to the traditional methods that applied single
mode.

Devarajan et al. (2026) have discussed
the deep learning models as convolutional neural
networks that can be applied in disease detection
and diagnosis. Their study demonstrated that the
deep learning algorithms are effective enough to
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process complicated data and improve the
applicability of systems predicting diseases, and
Al-based healthcare solutions have a future in
real-time diagnostics and monitoring.

Chen et al. (2025) suggested a hybrid
deep learning network, which can be applied to
analyze complicated healthcare data and is based
on a Convolutional Neural Network and Long
Short-Term Memory network. The objective of
the research was to extract latent patterns of the
data on the patient and improve the prediction-
performance of any of the diseases. The hybrid
method was experimentally discovered to be more
generalized and accurate.

The Rahman and Ahmed (2025) were
able to construct a multi disease predictive system
using deep learning and extensive medical data.
Their model focused on prediction using the
medical records of the patient of the diseases such
as diabetes, kidney disease and heart disease. The
paper has found out that deep learning would be a
feasible tool of improving the process of disease
classification = and  supporting  healthcare
professionals in timely diagnosis.

Li and Zhang (2026) suggested a smart
healthcare prediction framework based on the
multi-disease detection advanced deep learning
models. The system used clinical data about
patients and used deep neural networks to give
predictions on the possibility of many diseases.
The research paper has concluded that deep
learning methods can offer quality and efficient
automated disease prediction and healthcare
decision support systems solutions.

Kumar and Patel (2024) suggested a
multi-disease prediction model based on deep
learning with the help of Artificial Neural
Networks and Convolutional Neural Networks.
The system used to analyze clinical datasets that
included several health parameters with the view
of predicting diseases early on. Their findings
showed that they were better predictors than the
conventional statistical techniques.

4. EXISTING SYSTEM

The existing medical diagnosis systems
mostly rely on the manual interpretation by the
medical staff such as radiologists and physicians
to identify the disease on the medical images such
as in MRI scans and on the X-rays on the chest.
Such images can be viewed by the naked eye and
are interpreted by physicians who are able to
detect abnormalities such as tumors, infections or
any other health problems. There are different
tools or diagnostic processes that are used in
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differentiating different diseases in different
hospitals. The doctors can be assisted by the
conventional computer-aided diagnosis systems,
although, they normally work with the single
disease identification, and require much human
intervention. Most of the existing systems are
based on the standard image processing
techniques and the basic machine learning
algorithms, which are mostly based on manual
features. The systems are also weak in terms of
being able to automatically detect complex
patterns of medical images. Due to it, the
precision of the diagnosis can be affected by the
level of experience of the medical employee and
the quality of imaging data.

4.1 DISADVANTAGES OF EXISTING
SYSTEM

e Manual Diagnosis Process:
Conventional systems heavily rely on
human knowledge thus making the
diagnosis process to be time-consuming
with a high possibility of human error.

e Single Disease Detection: The common
idea with most of the existing systems is
that they only detect a single disease and
cannot analyze numerous diseases on the
same platform.

e Reduced Accuracy: Traditional machine
learning images use handcrafted features
to identify complex patterns in medical
images, which might not be reliable to
capture complex patterns.

e High Workload among Radiologists:
Radiologists have to interpret high
amounts of medical images and this
makes their work heavy which can result
into slow diagnosis.

e Reduced Automation: The current
systems do not have full automation of
the diagnostic workflow, but instead
have a lot of manual intervention.

5. PROPOSED SYSTEM

The given system is the Multi Disease
Prediction System (MediPred Al) which is an Al-
based system that is able to analyze medical
images using Deep Learning algorithms to
discover diseases automatically. The system
operates on enhanced Convolutional Neural
Networks (CNNs) of image features and transfer
learning like DenseNet121 in order to classify
diseases. The model suggested has the capability
of identifying various types of diseases such as
brain tumors (Glioma, Meningioma, Pituitary and
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Normal) and pneumonia in case of chest X-ray.
Moreover, a modality classifier that is based on
MobileNetV2 is utilized in order to automatically
recognize the nature of uploaded medical scan and
assign it to the relevant prediction model. The
system also incorporates data augmentation,
transfer learning as well as multi-phase training
methods to enhance prediction accuracy and
robustness. This is automated all-time, and the
diagnosis is fast and accurate to support the
healthcare workers.

5.2 ADVANTAGES OF PROPOSED
SYSTEM

e Automated Disease Detection: The
system predicts disecases with the
automatic analysis of medical imagery
and does not need manual feature
extraction.

e  Multi-Disease Prediction:Another
benefit of the proposed model is that
it is a single platform that facilitates the
detection of multiple diseases as opposed
to traditional systems.

e High  Accuracy: Deep learning
algorithms such as the DenseNetl21
offers a better accuracy since it learns
complex patterns with the help of
medical imaging.

e Faster Diagnostic Time: When doctors
analyze images automatically, they are
able to get the results faster and make
the medical decision.

e Enhanced Decision Support: The
system  will  help the  health
practitioners by giving them valid
predictions to aid in clinical diagnosis.

6. METHODOLOGY

The developed system is based on the
deep learning approach to forecast various
diseases using medical images. There are a
number of steps involved in the methodology,
which include the following stages; data
collection, preprocessing, model training, disease
detection, and result visualization. The system
collects, first, medical image datasets such as
brain MRI scans and chest X-rays images of
publicly available medical datasets. These
pictures are a depiction of various medical
conditions like pneumonia and brain tumors.
Once the dataset is collected, the preprocessing
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methods are used to enhance the quality and
consistency of the data. Preprocessing stage
involves resizing of images, image normalization,
noise elimination and augmentation of data. These
measures are useful to enhance the performance
and efficiency of the deep learning models in
terms of training. The system then carries out
image modality classification to determine the
kind of medical image posted by the user. The
classification of the image as a brain MRI scan or
a chest X-ray image is done with the help of a deep
learning model that follows a MobileNetV2
architecture. This is necessary so that the image
goes to the relevant disease detection module.

Once the system is classified, it uses
special deep learning models to predict the
disease. To detect brain tumors, a DenseNet121-
based Convolutional Neural Network (CNN)
model with transfer learning is applied to MRI
images to classify the images in categories of
Glioma, Meningioma, Pituitary tumor and
Normal. To detect pneumonia, the other CNN-
based model is a model that uses the analysis of
X-ray images of the chest to give out the
information that the lungs are normal or that the
lungs are suffering pneumonia. The models are
trained with the help of labeled medical image
datasets during the training process. The methods
of transfer learning and fine-tuning are used to
enhance model accuracy. Certain layers of the
trained network are not frozen and re-trained in
order to learn domain specific medical features.
Lastly, the system offers a prediction interface
that the user has the benefit to post medical
images. The system takes the input image through
the trained models and shows the results of the
prediction and probability scores and visual
indicators. It is an automated workflow that
allows medical practitioners to achieve more
insightful diagnostic results more quickly and
dependably.

6.1 MODULES

e Data Collection and Preprocessing
¢ Image Modality Classification
e  Brain Tumor Detection Module

e  Pneumonia Detection Module
e Result Visualization and Prediction
Interface.
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6.2 MODULES DESCRIPTION

This module is aimed at gathering
medical images datasets that are necessary in
predicting diseases. These data can contain other
different kinds of medical images like brain MRI
and chest X-ray images retrieved in publicly
available medical databases or hospital records.
Once the data has been collected, preprocessing is
conducted to enhance the quality of data and also
to provide consistency. Such preprocessing
processes  are  image  resizing, image
normalization, data removal of noise, and data
augmentation. They improve the performance of
deep learning models through the training of clean
and standard input data.

IMAGE MODALITY CLASSIFICATION

The image modality classification
module is charged with the role of determining
and classifying the kind of medical image
supplied to the system. As the different diseases
are managed by the framework, the system has to
identify the input image as a brain MRI scan
image or a chest X-ray image first. Classification
algorithms based on deep learning are applied on
the image properties and categorized into the
relevant modality. This is done to make sure that
the appropriate disease detection model is utilized
to make proper predictions and analysis.

BRAIN TUMOR DETECTION MODULE

In this module, the target audience is to
detect the brain tumor scans based on the MRI
images with the implementation of deep learning
algorithm. The Convolutional Neural Networks
(CNN) are programs in the automatic
identification of essential information in the scan
images in the brain and the determination of the
abnormal regions that may serve as a sign of
tumor development. The trained model analyses
the MRI images and classifies them as tumor and
non-tumor. It is a computerised recognition
device and it is used to aid the health experts as it
helps the health experts to detect the tumor
conditions in the brain at a faster and precise rate.

PNEUMONIA DETECTION MODULE

The pneumonia detection module is used
to analyze the chest X-ray images to identify a
patient with a pneumonia or not. Patterns and
abnormalities in the images of lungs are learned
using the deep learning models, especially the
CNN architecture. The X-ray images are
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processed by the system and reveal an indicator of
lung infection, inflammation, or other signs of
pneumonia. Through these patterns, the module is
used to predict normal or pneumonia-infected
patients to assist in early diagnosis and medical
treatment.

INTERFACE AND

This module has an easy to use interface
that enables the user to upload medical images
and get the results of the prediction. The interface
reads the image uploaded and runs it via the
corresponding detection model and presents the
result in a comprehensible manner. The findings
are represented in the format of labels, probability
scores and graphs to show the predicted state of
the disease. This module makes sure that, medical
images can be easily analyzed using the system
and the interpretation results can be -easily
interpreted by the healthcare professionals or
researchers.

SYSTEM ARCHTECTURE
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8. EXPERIMENTAL RESULTS

The findings of this experiment prove the
efficiency of the developed system of multi-
disease prediction based on deep learning. The
system applies various deep learning models in
classifying images and detection of disease. The
accuracy of the MobileNetV2 model was 96% in
recognizing the type of medical image, which
serves as enough and is good enough to send the
input to the appropriate disease detection module.
In the case of detecting the presence of brain
tumors, the DenseNet121 model was the most
effective with an accuracy of 97%. This model
was able to extract multifaceted spatial
characteristics of MRI images and was able to
classify various types of tumors. In the same
manner, the CNN-based pneumonia detection
model, had an accuracy of 95% and this assertion
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shows that it is able to effectively detect any
abnormalities of the lung in a chest X-ray image.
The graph gives the relative performance of the
three models as far as accuracy is concerned. The
findings suggest that deep learning models are
able to have high accuracy of prediction and give
reliable disease classification that can be used in
automated medical diagnosis systems.

Table 8.1: Performance Evaluation of
Deep Learning Models for Multi-Disease
Prediction

Model Accurac|Precisio |Recall [F1-
y (%) (%) |[(%) [Score
(%)

MobileNetV2 96 95 95 95
(Modality
Classifier)
DenseNet121 97 96 97 96
(Brain Tumor
Detection)
CNN  (Pneumonia|95 94 93 94
Detection)

Figure 8.2: Performance Comparison of Deep

Performance Comparison of Deep Learning Modeis

Model

Learning Models for Multi-Disease
PredictionFigure 7.1 represents a performance
comparison of the various deep learning models that
were utilized in the proposed multi-disease
prediction system. The graph reveals the accuracy
levels of MobileNetV2 on the classification of
image modality, DenseNetl2]1 on brain turbor
detection, and CNN on the pneumonia detection.
DenseNet121 was best in accuracy of the models,
and shows that it can extract features of MRI images
that are complex. These findings suggest that deep
learning methods can be utilized to give precise and
trustworthy forecasts concerning analysis of medical
images and detection of disease.

© 2026 The . Published by

ISSN: 3108-1754 (Online) @

Volume 02 Issue 06 June-2026 | Impact Factor: 3.5 w

9. CONCLUSION

This project has created a deep learning
based multi-disease prediction system using the
Convolutional Neural Networks (CNN) systems.
The presented model processes medical data and
derives valuable attributes, which are used to
detect various illnesses. CNN can extract
complicated patterns in medical information and
it enhances prediction rate and accuracy of
diseases. The system automates the process of
information analysis of patients and forecasting
potential illnesses at a young age. This assists the
medical staff to make diagnoses and decisions
quicker. The experimental outcomes prove the
fact that the deep learning model has the ability to
classify various diseases with high accuracy and
reliability. Thus, the suggested system may be
applied as a supplementary means of medical
diagnosis to minimize the human resources and
enhance the healthcare services.

10. FUTURE WORK

Despite the fact that the proposed system
is effective in terms of disease prediction, some
enhancement can be made in the future. First, the
model may be improved with the help of the
adoption of more sophisticated deep learning
methods like hybrid CNN or Transformer models
to achieve better prediction accuracy. Second, it is
possible to expand the system and cover more
diseases and larger medical datasets which will
make the model more robust and relevant in the
real situation in healthcare. Also, early detection
of disease can be enhanced by incorporating real-
time patient monitoring data via wearable devices.
Further research can be done in future such that
the prediction system can be made through an
easy user friendly web or mobile application that
enables doctors and patients to access the system
easily. Also, the inclusion of explainable Al
methods will aid in having the healthcare
professionals get to know the logic behind the
predictions and trust the system.
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