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Abstract: Cardiac imaging plays a predominant role in 

the diagnosis of cardiovascular disorders. The main aim 

of this project is to diagnose cardiac disorders using CT 

imaging along with a machine learning technique 

(Artificial Neural Network). Image processing 

techniques such as preprocessing, segmentation, and 

classification are used for processing the image. Here 

segmentation and classification of the CT image play an 

important role in diagnosing the disorder, for 

segmentation, ANN (Artificial Neural Network) is being 

used and for classification, SVM (Support Vector 

Machine) is employed both come under the machine 

learning techniques. Implementing machine learning 

techniques emerges as the artificial intelligence tool that 

will be of service to the diagnosis of cardiovascular 

diseases. By constructing different algorithms for each 

process we can obtain precise and automated output. 

Thus, the output of the experiment helps the clinician to 

diagnose the cardiac disorders more clearly and can be 

moved to further treatment. Overall, this review 

provides a comprehensive overview of the current state 

and future potential of machine learning in 

cardiovascular imaging, highlighting its significant 

impact on improving the diagnosis and treatment of 

cardiovascular diseases. 
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I.INTRODUCTION 

 

Cardiovascular diseases (CVDs) are a significant 

global health concern, causing a substantial number of 

deaths annually. Early identification and diagnosis are 

crucial for reducing mortality and morbidity. Cardiac 

imaging, utilizing modalities like echocardiography, 

CT, MRI, and nuclear imaging, plays a vital role in 

diagnosing and managing various cardiac conditions. 

Each imaging technique has specific advantages and 

limitations, and the choice depends on individual 

patient factors. Challenges in interpreting cardiac 

images, particularly in rare or complex cases, highlight 

the need for specialized expertise and time. Inadequate 

resources can lead to delayed diagnosis and treatment, 

adversely affecting patient outcomes. Recognizing the 

importance of early detection, medical science has 

embraced machine learning (ML) techniques in recent 

years, especially in radiology. ML algorithms enhance 

diagnostic accuracy by confirming provisional 

diagnoses and aiding in the interpretation of complex 

medical images. They excel at identifying patterns in 

images that may be challenging for clinicians. 

Machine learning also facilitates the automation of 

certain imaging processes, such as heart and artery 

segmentation, leading to increased efficiency and 

reduced interpretation time.  

This paper provides an overview of the current 

advancements in utilizing machine learning 

algorithms for the examination of cardiac images. It 

includes a synopsis of existing datasets, imaging 

modalities, and algorithms. The discussion 

encompasses the diverse modalities of cardiac 

imaging, outlining the specific applications of 

machine learning within each. Additionally, the paper 

explores the potential advantages and constraints of 

these techniques while outlining potential avenues for 

future research in this domain. 

 

II. LITERATURE REVIEW 

 

The current literature extensively explores the 

integration of machine learning techniques, 

particularly Convolutional Neural Networks (CNN), 

in the domain of cardiovascular disease (CVD) 

diagnosis, with a specific focus on computed 

tomography (CT) imaging. This burgeoning field aims 

to address challenges associated with traditional 
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diagnostic methods and enhance accuracy in 

identifying cardiovascular conditions. The literature 

reflects a paradigm shift in CVD diagnosis, with an 

increasing reliance on machine learning algorithms. 

The utilization of CNN, a deep learning architecture 

adept at image recognition, signals a transformative 

approach to analyzing CT images for accurate and 

efficient CVD diagnosis. Image preprocessing 

techniques emerge as crucial components in 

optimizing CT images for machine learning models. 

The literature emphasizes the necessity of tailoring 

preprocessing steps to the nuances of cardiac images, 

ensuring that CNN algorithms receive input conducive 

to accurate CVD diagnosis. The literature not only 

delves into the technical aspects of CNN algorithms 

but also highlights their practical implications in 

advancing CVD diagnosis. Swift and precise detection 

capabilities are identified as key advantages, 

demonstrating the potential of machine learning to 

revolutionize cardiac imaging. There is a consensus in 

the literature regarding the potential of CNN 

algorithms in reshaping the landscape of CVD 

diagnosis through CT imaging. 
 

III. PROBLEM STATEMENT 
 

The current diagnostic landscape for cardiovascular 

diseases (CVD) faces challenges in terms of speed, 

accuracy, and efficiency, prompting a critical need for 

innovative solutions. Traditional methods, particularly 

in the analysis of CT images, lack the agility required 

for timely CVD diagnosis. This research problem 

addresses the limitations by exploring the integration 

of machine learning techniques, specifically Artificial 

Neural Networks (ANN) and Support Vector Machine 

(SVM), to revolutionize CVD diagnosis through CT 

imaging. The problem statement focuses on enhancing 

diagnostic accuracy, efficiency, and speed, leveraging 

the potential of CNN algorithms. The overarching goal 

is to develop a robust and adaptable system that 

transforms cardiac imaging, ensuring swift and precise 

identification of cardiovascular conditions, ultimately 

contributing to improved patient outcomes, and 

advancing the paradigm of cardiovascular healthcare. 
 

IV. METHODOLOGY 

 

Methodology for Diagnosis of Cardiovascular 

Disorder using Machine Learning with ANN, SVM, 

and Image Preprocessing: 

1. Dataset Collection: 

- Gather a diverse dataset comprising CT images of 

CVD patients. Including their corresponding data. 

2. Image Preprocessing: 

- Resize all images to a standardized resolution to 

ensure uniformity. 

- Apply techniques such as normalization to 

standardize pixel values, enhancing the model's ability 

to learn features effectively. 

- Implement data augmentation to artificially increase 

the size of the dataset by applying random 

transformations like rotations, flips, and zoom. 

3. Labeling: 

- Assign appropriate labels to each image indicating 

whether the person has a CVD or not sample. 

- Ensure a balanced distribution of labels to prevent 

bias in the model. 

4. CNN Model Architecture: 

- Design a Convolutional Neural Network (CNN) 

architecture suitable for image classification. Include 

convolutional layers for feature extraction and pooling 

layers for dimensionality reduction. 

5. Model Training: 

- Split the dataset into training and test sets. Typically, 

an 80-20 split is suitable. 

- Train the ANN and SVM model using the training set 

and validate its performance using the validation set. 

- Utilize transfer learning if applicable, leveraging pre-

trained CNN models on large image datasets to boost 

performance. 

6. Hyperparameter Tuning: 

- Fine-tune hyperparameters such as learning rate, 

batch size, and dropout rates to optimize the model's 

performance. 

- Monitor training and validation loss to prevent 

overfitting and ensure generalization to new data. 

7. Evaluation: 

- Assess the model's performance on the test set, 

measuring metrics like accuracy, precision, recall, and 

F1 score. 

- Conduct a thorough analysis of the confusion matrix 

to understand the model's strengths and weaknesses in 

the diagnosis of cardiovascular disorder 

8. Documentation and Deployment: 

- Document the entire methodology, including dataset 

details, preprocessing steps, model architecture, and 

training procedures. 

- Prepare the deployment model, considering 

scalability and efficiency in real-world applications. 
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V. EXPERIMENT RESULTS 

 

Output Screen 1: 

                                         
Output Screen 2:

 
Output Screen 3: 

 
Output Screen 4: 

 
 

VI. CONCLUSION 

 

In conclusion, the cardiovascular disease prediction 

project successfully leverages machine learning 

techniques to analyze CT scan images and make 

predictions regarding the presence of cardiovascular 

disease. The project architecture is designed with a 

systematic flow, encompassing data loading, 

preprocessing, model training, evaluation, and results 

analysis. 

VII. FUTURE WORK 

 

Several future enhancements can be considered to 

improve further and extend the project: 

Feature Engineering: Explore advanced feature 

engineering techniques to extract more relevant 

information from CT scan images. This may involve 

incorporating additional image processing methods or 

extracting specific image features that are highly 

indicative of cardiovascular disease. 

Deep Learning Architectures: Investigate the use of 

more sophisticated deep learning architectures, such as 

convolutional neural networks (CNNs) or more 

advanced neural network architectures. These models 

may capture complex patterns and relationships within 

the CT scan images more effectively. 

 Ensemble Learning: Implement ensemble learning 

techniques, such as combining predictions from 

multiple models (e.g., SVM and ANN) to improve 

overall prediction accuracy and robustness. 
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