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Abstract

Today, medical image analysis has gained significant
importance as it allows for accurate diagnosis of various
illnesses at an early stage. In the present research, I propose
the use of computer vision and deep learning methods for
automatic detection of abnormalities based on X-ray and
Magnetic Resonance Imaging (MRI) results. The proposed
approach will be based on using convolutional neural
networks (CNNs) for identifying relevant features in the
analyzed medical images and their classification as abnormal
or normal.

In the research process, such steps as noise filtering, image
normalization, and contrast optimization will be taken. Then,
a deep learning algorithm will be used for recognizing
abnormalities in images, including those of lungs, brain, and
bones with the help of X-ray and MRI. In addition, transfer
learning will be used to achieve higher precision by making
use of pre-trained CNNs such as ResNet and VGG.

It was evident from the results of experiments that the
proposed method is extremely accurate, sensitive, specific
and it can greatly help the medical experts. The proposed
method will certainly aid in avoiding diagnostic mistakes,
save time and contribute to improving patient’s health,
particularly for patients living in areas where expert
radiologists are scarce.

The current study once again highlights the necessity of using
artificial intelligence along with imaging techniques in
designing diagnostic devices in future.
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I INTRODUCTION

With current technological advancement, doctors utilize
imaging to diagnose and monitor patient well-being in
noninvasive manners. The most popular tools employed by
doctors to identify different forms of diseases are x-rays and
MRIs. Using one of these medical imaging modalities allows
physicians to effectively diagnose problems such as bone
fractures, tumors, pneumonia and certain neurologic
disorders. However, the main disadvantage that hinders
effective use of medical imaging in clinical practice is that
radiologists have to manually interpret these pictures so that
correct diagnosis can be reached. In addition, manual image
interpretation tends to be subjective and extremely laborious;
thus, accuracy of this tool will be negatively affected by
human mistakes when large amounts of images need to be
interpreted.

Presently, due to the tremendous developments of Al and
computer vision technologies, the trend of manual image
interpretation by clinicians to understand their patients'

medical problems is gradually replaced by automated image
analysis processes. With the ability to learn the intricate
characteristics contained in medical images, deep learning
systems, particularly CNN, are now widely applied to
analyze medical images and provide valuable insights to
healthcare professionals. Thus, applying deep learning
algorithms to medical image analysis to detect anomalies
contained in images

In essence, the main focus of the study will be on building an
automated disease detection system through the use of X-rays
and MRIs. This system utilizes several methods and
techniques aimed at processing and improving the image
captured using one of these imaging devices, before finally
analyzing it using deep learning techniques. It will make use
of large-scale datasets developed in collaboration with the
help of medical practitioners who have the necessary
experience in diagnosing healthy and diseased patients using
the mentioned algorithms. The main aim behind such
development is to obtain accurate and reproducible
outcomes.

The implementation of computer vision techniques to the
mentioned imaging procedures would significantly reduce
the workload placed on radiologists or any other skilled
healthcare provider involved; at the same time, the
application of these systems can lead to faster and more
precise diagnosis. At the same time, the use of computer
vision would make it possible for people living far away from
any radiologist to access the necessary diagnostics easily.
Thus, the current research should be viewed within the
framework of growing literature on creating innovative
intelligent healthcare systems.

1.1 Main objectives.

Objectives of the "Medical Image Analysis for Disease
Detection using X-rays and MRIs" project will be:

1. Creation of a tool/technique for automatic
diagnosis of diseases
2. Development of a computer vision-based

method that detects the presence of a disease in the
presented X-rays and MRIs with minimum human
involvement.

3. Application of preprocessing techniques to
increase image quality: image denoising,
normalizing and enhancing the contrast of images to
improve analysis.

4, Introduction of deep learning techniques
(Convolutional Neural Networks and transfer
learning approaches like ResNets and VGGs) to
obtain features that classify images based on
extracted features.
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5. Creating a classification model to divide
medical images into two classes (normal and
abnormal) achieving the desired accuracy to detect
various diseases: pneumonia, tumors, fractures, or
other abnormal conditions.

6. Helping with reducing the diagnostic
process time and minimizing the chances of human
errors due to the use of Al prediction system for
quick and accurate decisions.

7. Evaluation of the results achieved using
several evaluation metrics (accuracy, precision,
recall, and F1-score).

8. Providing accessible and scalable solutions
for hospitals and regions that have few or no
radiologists at all.

1.2 Possible Fixes (Limitations and Improvements)

Although the medical image analysis system shows
promise in detecting diseases, there are a few limitations
of the current system that could be addressed by
implementing the potential solutions outlined below:

Improving Quality & Quantity of Datasets

Mediocre or unbalanced datasets lead to poor accuracy
of the model. This problem can be fixed by utilizing
larger sized, diversified, and well labeled datasets. Data
augmentation may also assist with this issue.

Handling Noise & Variability in the Images

Quality of X-ray/MRI Images can vary due to machine
and/or conditions used during image acquisition. By
implementing advanced preprocessing techniques (like
adaptive filtering and normalization), we can try to make
the quality of the images more consistent.

Reducing Over-Fitting in the Models

Overfitting typically occurs when using deep learning
models on training data. Using dropout, regularization,
and cross-validation are some ways to combat against
this.

Increasing Model Accuracy

Using advanced model architectures such as ensemble
and fine-tuning already trained networks (Resents &
Efficient Net) may increase accuracy.

Increasing interpretability of Results

Many Al based models are classified as black boxes. By
utilizing gradient weighted class activation mapping
(Grad-CAM) or heat maps, regions of interest can be
visualized and subsequently increase physician
confidence in the prediction.

Reducing cost of computation needed for high-
performing models

Developing a computation-friendly model requires much
greater levels of computing resources compared to the
provision of a low-resource model. Through the use of

optimization methods and lightweight model
deployments, this may be possible.

Enabling Real-time Processing
Ongoing systems could have real-time capabilities utilizing
existing technology.

II LITERATURE REVIEW

There have been a lot of studies in the field of medical image
analysis in recent decades due to the development in artificial
intelligence and deep learning technologies. Initially,
techniques like edge detection and thresholding were used for
analysing medical images manually. The medical images,
such as X-ray or MRI, may be challenging due to their quality
and complexity, which makes their analysis complicated
using traditional techniques. The use of machine learning
gave researchers another technique to extract features
automatically from the images. However, in earlier studies,
the handcrafted features were used in combination with
machine learning models, which limited the effectiveness of
machine learning models. With the advent of deep learning,
especially with the help of Convolutional Neural Networks
(CNN), feature extraction became automatic, which led to an
increased precision of image classification algorithms. In
today's world, the use of CNN is very common in the field of
analysing medical images.

From all of the studies conducted on this particular topic, it
becomes abundantly clear that Deep Learning is capable of
diagnosing diseases via analyzing medical images that are
generated using medical equipment. Applications involving
convolutional neural networks have proven to be highly
efficient in diagnosing diseases such as lung cancer, breast
cancer, brain tumors, and pneumonia by analyzing images
generated through X-ray and MRI imaging techniques. In
addition to being highly accurate, use of these models reduces
the workload of the radiologists and makes the entire process
more efficient and easier for patients.

From this systematic literature review regarding applications
of deep learning within medical imaging, it becomes
abundantly clear that Al-based models used to diagnose and
treat illnesses have managed to achieve success in several
different aspects of medicine. These include image analysis,
image analysis for diseases that affect the lungs and eyes as
well as cancer. It is thus evident from this literature review
that deep learning technology can be used both for diagnosing
and treatment of diseases. Apart from this, there are other
important applications of deep learning in medicine as well.

III METHODOLOGY

This section highlights the methodology followed to develop
an automated system for detecting diseases using methods of
medical imaging, such as X-ray and MRI scans. This
methodology consists of different phases, including data
collection, feature extraction, and model evaluation.
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Step 1: Data Collection

. Collect a dataset of medical images (X-ray
and MRI) from reliable sources.
. Ensure the dataset contains labeled images

(e.g., normal and diseased).

Step 2: Data Preprocessing

3 Resize all images to a fixed dimension
(e.g.,224x224).

. Convert images to grayscale (if required).

. Apply noise reduction techniques (e.g.,
Gaussian filtering).

. Normalize pixel values (0 to 1 range).

. Perform data augmentation (rotation,

flipping, zooming) to increase dataset size.

Step 3: Dataset Splitting

. Divide the dataset into:
o Training set (70%)
o Validation set (15%)
o Testing set (15%)

Step 4: Model Selection

. Choose a deep learning model:
o CNN (custom architecture) OR
o Pre-trained models (ResNet,

VGG16, MobileNet - Transfer Learning)

Step 5: Model Training

. Initialize the model parameters.

. Feed training images into the model.

. Extract features using convolutional
layers.

. Apply activation functions (ReLU).

. Use pooling layers to  reduce
dimensionality.

. Train the model using a loss function (e.g.,
cross-entropy).

. Optimize using optimizers like Adam or
SGD.

Step 6: Model Validation

. Evaluate the model using validation data.
. Tune hyperparameters (learning rate, batch
size, epochs).

. Prevent overfitting using dropout and
regularization.

Step 7: Model Testing

° Test the trained model on unseen data.

. Predict whether the image is normal or
diseased.

Step 8: Performance Evaluation

. Calculate evaluation metrics:
o Accuracy
o Precision
o Recall
o F1-score
. Generate confusion matrix for analysis.

Step 9: Result Visualization

. Display predictions with confidence
scores.
. Use heatmaps (Grad-CAM) to highlight

affected regions in the image.

Step 10: Deployment (Optional)

. Integrate the model into a web or mobile
application.
. Allow users (doctors) to upload images and

get instant results.

Preprocess

Load Dataset
Images

Train Model
using Training
Data

Split Dataset
into Train,
Validation, Test

Select CNN
Model

Test Modelon

Validate Model Test Data

Tune Parameters

Evaluate Predict Output
INEVEIS Performance (Normal /
Diseased)

End
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Table 1
Explain Table

The table presented above helps us determine the parameters that
need to be taken into account for determining the efficiency of the
proposed system. These parameters will guide us through
determining the efficiency of our algorithm in distinguishing whether
the image is diseased or not.

Accuracy is the measure of the classifier algorithm's performance.
Accuracy can be calculated as the total correct results divided by the
total predictions. It should be kept in mind that accuracy of the
classifier will allow us to make predictions about the data related to
medicine. But in some cases, accuracy alone might not be enough
because of data imbalance.

Model Performance for Disease Detection (X-ray, MRI)

80

60 -

Percentage (%)

40 -

20

Accuracy Precision Recall Fl-5core
Performance Metrics

Fig.1 Model Performance for Disease Detection (X-Ray,
MRI)

IV Acquisition of Data

As the model creation process progresses, the use of medical
images is adopted. The medical images consist of healthy and
unhealthy X-rays and MRIs. Medical images are classified
based on diseases such as pneumonia, tumor, and bone
fractures.

V Data Preprocessing

Data preprocessing is an important step that will help to
improve image quality and standardization. The following
procedures are implemented:

Image Resizing: Images are rescaled to fit into a fixed-size
format compatible with the algorithm.

Normalization: Pixel values are standardized within a
particular range (for instance, 0 to 1).

Noise Filtering: Gaussian or median filters are employed.

Data Augmentation: Procedures such as image flipping and

|Metric ||Formula ||Purp0se
(TP+TN) /(TP +
Accuracy TN + FP + FN) Overall correctness
Precision |[TP /(TP + FP) | Correct positive
predictions
Recall TP/ (TP + FN) Abl-ll.ty to detect actual
positives

2 x (Precision x||Balance between precision

Fl1-Score || pecall) / (P + R) ||& recall

rotation are implemented.
VI Conclusion
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