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Abstract - Stroke is a severe neurological condition and 
remains a major contributor to mortality and prolonged 
disability across the globe, making timely and precise 
diagnosis essential to prevent permanent brain injury. With 
recent progress in artificial intelligence, automated diagnostic 
systems have emerged as valuable tools to support clinicians 
in early stroke identification and clinical decision-making. This 
research introduces a deep learning–driven method for 
detecting brain stroke using medical imaging modalities, 
specifically computed tomography (CT) and magnetic 
resonance imaging (MRI) scans. The proposed framework 
utilizes a convolutional neural network (CNN) enhanced 
through transfer learning based on the ResNet50 architecture 
to automatically learn and extract meaningful features from 
brain images. To improve data quality and model reliability, 
preprocessing steps including image normalization, noise 
filtering, and resizing are performed prior to training. The 
developed model is designed to distinguish between stroke-
affected and healthy brain images, achieving dependable 
classification results with strong predictive performance. 
Model effectiveness is assessed using standard evaluation 
measures such as accuracy, precision, recall, and F1-score. 
Experimental findings indicate that deep learning–based 
approaches offer substantial improvements in both detection 
accuracy and processing efficiency when compared to 
conventional diagnostic techniques. The proposed system 
demonstrates strong potential as a clinical decision support 
solution, facilitating early diagnosis and prompt medical 
intervention, which can ultimately enhance patient recovery 
rates and reduce stroke-related death and disability. 
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1. INTRODUCTION  

Stroke is a critical neurological disorder that arises from an 
interruption in cerebral blood flow, leading to injury of brain 
tissue and impairment of vital neurological functions. It 
remains a leading cause of death and persistent disability 
worldwide. Because neuronal damage progresses rapidly 
during a stroke episode, prompt detection and immediate 
medical treatment are essential to improve patient survival 
and minimize long-term functional deficits. Medical imaging 

modalities such as Computed Tomography (CT) and 
Magnetic Resonance Imaging (MRI) are widely used for 
stroke assessment and diagnosis. Despite their effectiveness, 
the manual analysis of these scans can be labor-intensive 
and relies heavily on the skill and experience of clinicians. In 
high-pressure emergency settings, diagnostic delays or 
subjective interpretation may negatively influence clinical 
outcomes. As a result, there is an increasing demand for 
intelligent and automated diagnostic solutions that can 
support healthcare professionals by enabling quicker, more 
consistent, and more accurate stroke detection. 

 
 

Fig -1: Data Flow Diagram (Level-1) for Stroke Detection 
and Prediction 

 
 Recent progress in artificial intelligence, especially in the 
fields of machine learning and deep learning, has 
demonstrated significant promise for medical image 
interpretation. Among these techniques, Convolutional 
Neural Networks (CNNs) have shown exceptional capability 
in learning intricate visual features and recognizing subtle 
patterns within images that may be difficult for human 
observers to detect. 

By utilizing these strengths, deep learning models can 
substantially improve both the precision and efficiency of 
stroke identification from neuroimaging data. This work is 
centered on designing an automated system for brain stroke 
detection by applying deep learning methods to medical 
imaging datasets. A CNN-based framework built on the 
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ResNet50 architecture is used to examine CT and MRI scans 
and categorizes them into stroke-positive and normal 
classes. 

To enhance data quality and maintain uniformity across 
images, several preprocessing operations are performed 
prior to model training. The proposed solution is intended to 
assist medical practitioners by serving as a dependable 
clinical decision support tool that facilitates early stroke 
detection, minimizes diagnostic delays, and contributes to 
improved patient treatment and outcomes. 

1.1 Motivation 

Stroke remains a critical public health issue worldwide, 
accounting for a substantial proportion of deaths and long-
term neurological disabilities. Due to its sudden occurrence 
and rapid deterioration of brain function, timely 
identification of stroke is vital for effective medical 
intervention and patient recovery. Even minimal delays in 
diagnosis can result in permanent neurological impairment, 
highlighting the necessity for faster and more dependable 
diagnostic solutions. 

While imaging modalities such as Computed Tomography 
(CT) and Magnetic Resonance Imaging (MRI) are standard 
tools for stroke evaluation, their analysis largely relies on the 
skill and availability of trained radiologists. In emergency 
clinical environments, dependence on manual interpretation 
can introduce diagnostic delays and variability, potentially 
affecting treatment outcomes. Moreover, the increasing 
burden on healthcare systems has intensified the need for 
automated diagnostic aids capable of delivering prompt and 
accurate assessments. 

Advances in artificial intelligence, particularly in deep 
learning, have opened new avenues for improving medical 
image analysis. Convolutional Neural Networks (CNNs) have 
shown remarkable effectiveness in extracting high-level 
features from large volumes of imaging data and detecting 
subtle pathological patterns that may escape conventional 
diagnostic methods. In response to these clinical challenges 
and technological developments, this project focuses on 
designing an intelligent deep learning–based framework for 
brain stroke detection. 

The proposed approach employs the ResNet50 architecture 
in combination with robust image preprocessing techniques 
to enhance diagnostic precision and computational 
efficiency. By reducing diagnostic time and assisting 
clinicians with reliable decision support, the system aims to 
facilitate early intervention and improve overall stroke 
management. Ultimately, this work seeks to contribute to 
better patient outcomes and more efficient clinical 
workflows in stroke care. 

 

1.2 Scope 

The scope of this project involves the development and 
implementation of an intelligent brain stroke detection 
framework based on deep learning and medical image 
analysis. The proposed system is designed to examine brain 
CT and MRI scans to accurately and promptly determine the 
presence of stroke. By employing advanced convolutional 
neural network architectures, specifically the ResNet50 
model, the system automates both feature learning and 
image classification, thereby minimizing dependence on 
manual image interpretation. The project also encompasses 
the use of comprehensive image preprocessing methods, 
including noise filtering, normalization, image resizing, and 
data augmentation, to enhance image clarity and maintain 
uniformity across varied datasets. These preprocessing 
strategies improve the model’s robustness and enable 
reliable performance when handling diverse medical 
imaging data. 

The developed system categorizes input images into stroke-
positive and non-stroke classes, delivering informative 
diagnostic results to support healthcare professionals in 
clinical decision-making. Furthermore, the project includes a 
thorough evaluation of model performance using established 
metrics such as accuracy, precision, recall, and F1-score to 
ensure reliability and clinical applicability. Although the 
system is intended to function as a supportive diagnostic 
tool rather than a substitute for medical expertise, it holds 
potential for future integration into clinical environments or 
telemedicine applications. Overall, this work aims to 
enhance early stroke detection, increase diagnostic 
efficiency, and improve patient outcomes through the 
effective application of deep learning technologies in 
healthcare. 

1.3 Problem Statement  

Stroke is a critical neurological disorder that demands 
prompt and precise diagnosis to minimize brain injury and 
long-term functional impairment. Although CT and MRI 
imaging techniques are commonly employed for stroke 
evaluation, their interpretation relies heavily on the 
expertise of trained medical professionals. In emergency 
scenarios, the limited availability of specialists can lead to 
delays in diagnosis, while manual examination of images is 
often time-intensive and may result in variability in clinical 
assessments. 

The increasing incidence of stroke cases has intensified the 
need for efficient and dependable diagnostic solutions. Many 
existing automated techniques still struggle with limited 
accuracy and lack robustness when applied to diverse 
imaging data. Conventional machine learning methods 
depend on manually designed features, which are often 
insufficient for capturing the complex patterns present in 
medical images. Consequently, there is a growing 
requirement for intelligent systems capable of automatically 
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analyzing neuroimaging data. Deep learning–based 
approaches offer a promising solution by enabling rapid and 
reliable stroke detection, thereby supporting early diagnosis 
and informed clinical decision-making. 

2. RELATED WORKS 

Research in stroke detection and prediction has advanced 
considerably alongside developments in machine learning 
techniques and medical imaging technologies. Early 
investigations in this area largely relied on conventional 
machine learning algorithms applied to structured clinical 
datasets. Methods such as Logistic Regression, Decision 
Trees, Support Vector Machines (SVM), and Random Forests 
were frequently employed to estimate stroke risk using 
patient-related factors including age, blood pressure, glucose 
levels, and medical history. While these approaches 
contributed valuable predictive insights, their performance 
was constrained by dependence on manually engineered 
features and limited capability to model the complex spatial 
characteristics inherent in medical images. 

As neuroimaging data became more accessible, researchers 
began exploring image-based stroke detection methods. 
Initial approaches utilized handcrafted image features such 
as texture analysis, edge-based descriptors, and statistical 
measurements derived from CT and MRI scans. These 
features were subsequently classified using traditional 
machine learning classifiers. Although image-based methods 
demonstrated improved diagnostic potential compared to 
systems based solely on clinical data, their effectiveness was 
strongly influenced by feature selection quality and required 
substantial domain expertise. 

The introduction of deep learning, particularly Convolutional 
Neural Networks (CNNs), represented a significant shift in 
medical image analysis. CNN-based models enabled 
automatic learning of hierarchical representations directly 
from raw imaging data, removing the need for manual 
feature extraction. Numerous studies reported enhanced 
accuracy in identifying ischemic and hemorrhagic strokes 
using CNN architectures trained on CT and MRI images. 
These models proved capable of detecting subtle 
pathological patterns that are often challenging for human 
observers to recognize. 

Transfer learning further accelerated progress in stroke 
detection research by mitigating challenges associated with 
limited labeled medical datasets. Pre-trained deep learning 
architectures such as Alex Net, VGG16, VGG19, and Res Net 
were fine-tuned for stroke classification tasks. Among these 
models, Res Net-based architectures attracted considerable 
attention due to their use of residual connections, which 
allow deeper networks to be trained effectively without 
vanishing gradient issues. Research employing Res Net 
models consistently demonstrated improved accuracy, 
sensitivity, and robustness compared to shallower CNN 
designs. 

Despite notable advancements, several limitations persist in 
current stroke detection systems. Challenges including class 
imbalance, restricted dataset diversity, limited model 
interpretability, and constraints on real-time clinical 
deployment continue to impact reliability and adoption in 
healthcare environments. These issues underscore the need 
for efficient deep learning frameworks that deliver accurate, 
interpretable, and rapid stroke detection. Building upon 
prior research, the proposed system employs a ResNet50-
based CNN model along with effective image preprocessing 
strategies to enhance diagnostic accuracy and provide 
meaningful support for clinical decision-making. 

 
 

Fig -2: Image Preprocessing Flow for RGB to Gray scale 
Conversion 

 
3. IMPLEMENTATION AND WORKING 

3.1 System Overview 

The brain stroke prediction system is developed as an 
intelligent clinical support solution that applies deep 
learning methods to the analysis of medical brain imaging 
data. Its main goal is to aid healthcare practitioners by 
automatically detecting abnormalities associated with stroke 
in CT or MRI scans. The system emphasizes high diagnostic 
accuracy, consistent performance, and rapid analysis, all of 
which are essential for effective stroke assessment and early 
intervention. 

3.2 Data Acquisition 

Medical imaging data serves as the core input for the 
proposed system. Brain CT and MRI scans are obtained from 
trusted datasets and clinical repositories. Each image is 
annotated as either stroke-positive or stroke-negative to 
support supervised learning. Careful data acquisition and 
labeling ensure that the model is exposed to representative 
imaging patterns associated with various stroke conditions, 
thereby improving learning effectiveness and classification 
performance. 
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3.3 Image processing 

Image preprocessing is a crucial stage that prepares raw 
medical scans for effective analysis. To ensure uniformity 
across the dataset, images are resized to a standardized 
resolution and normalized. Various noise reduction 
techniques are applied to improve visual clarity, and 
conversion to gray scale is performed to decrease 
computational overhead while preserving important 
diagnostic features. 

3.4 Image Enhancement and Segmentation 

To enhance the visibility of stroke-impacted areas, image 
enhancement methods such as contrast optimization and 
sharpening are employed. Segmentation techniques are then 
used to extract regions of interest within the brain by 
distinguishing abnormal tissue from healthy structures. This 
process enables the model to concentrate on clinically 
significant areas, thereby improving the effectiveness of 
subsequent analysis. 

 3.5 Feature learning using Deep Learning 

Rather than depending on manually engineered features, the 
system employs deep learning techniques to automatically 
extract meaningful representations from brain images. The 
convolutional neural network learns distinctive patterns, 
including texture characteristics, structural shapes, and 
intensity differences, that are typically associated with 
stroke-affected areas. This automated feature learning 
approach enhances classification accuracy while minimizing 
human bias and subjectivity. 

 

Fig -3: Functional Use Case Diagram for Stroke Prediction 
System 

 3.6 ResNet50 Architecture 

The proposed system utilizes the ResNet50 architecture, a 
deep convolutional neural network designed with residual 
learning mechanisms. These residual connections allow the 
network to effectively model complex patterns by 

overcoming issues related to vanishing gradients during 
training. Owing to its deep structure and strong feature 
extraction capability, ResNet50 is particularly well-suited for 
analyzing medical images and capturing high-level 
representations relevant to stroke detection. 

3.7 Model Training and Validation 

During the training phase, the model learns to distinguish 
between stroke-affected and normal images by iteratively 
updating its network parameters in response to prediction 
errors. The dataset is partitioned into training and validation 
subsets to track learning performance and reduce the risk of 
over fitting. Validation plays a crucial role in assessing the 
model’s ability to generalize effectively to previously unseen 
data. 

3.8 Stroke Classification Process 

After training, the model is capable of categorizing new brain 
images as either stroke-positive or stroke-negative. The 
prediction is expressed as a probability value that reflects 
the estimated likelihood of stroke occurrence. Providing 
results in probabilistic form enables clinicians to evaluate 
risk levels more effectively, rather than depending only on a 
strict binary outcome. 

3.9 Result Interpretation and Output 

The final outputs are displayed in a clear and user-friendly 
manner. The system indicates whether a stroke has been 
identified and includes confidence scores associated with 
each prediction. By presenting results in this way, the system 
assists medical practitioners in making quicker and more 
informed clinical decisions. 

3.10 System Effectiveness and Reliability 

The system’s effectiveness is evaluated using standard 
performance indicators such as accuracy, sensitivity, and 
specificity. Reliability is strengthened through the use of 
thorough image preprocessing methods, advanced deep 
feature learning, and well-structured validation strategies. 
The proposed solution is intended to serve as an assistive 
diagnostic tool that complements clinical expertise, rather 
than replacing the decision-making role of medical 
professionals. 

4. FUTURE SCOPE 

Future enhancements to the brain stroke prediction system 
can focus on improving accuracy, flexibility, and real-world 
clinical applicability. Expanding the training dataset to 
include a larger and more diverse collection of brain images 
from multiple medical institutions and varied patient 
populations would improve the model’s generalization 
across different imaging conditions and demographics. 
Additionally, extending the model to classify different types 
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of stroke, such as ischemic and hemorrhagic strokes, could 
provide more precise and clinically actionable results. 
Another promising direction involves integrating non-
imaging data, including patient medical history, lifestyle 
factors, and physiological parameters, alongside imaging 
inputs. This multimodal approach could enable a more 
holistic assessment of stroke risk and severity. Enhancing 
computational efficiency to achieve faster inference times 
would further improve suitability for emergency and time-
sensitive clinical environments. 

Exploration of advanced deep learning architectures with 
improved learning efficiency may help increase detection 
accuracy while reducing computational overhead. 
Incorporating explainable AI techniques to clarify how 
predictions are generated can enhance trust and acceptance 
among healthcare professionals. Deployment through cloud-
based or web-enabled platforms would facilitate remote 
access and support telemedicine use cases. Continuous 
learning from new data and extensive clinical validation will 
be essential to ensure the system’s long-term reliability, 
safety, and readiness for integration into real-world 
healthcare settings. 

5. CONCLUSION 

This project demonstrates the effectiveness of deep learning 
methods in supporting early brain stroke detection through 
medical image analysis. By employing a convolutional neural 
network–based framework, the system successfully learns 
discriminative features from CT and MRI brain scans and 
accurately differentiates between stroke-affected and 
normal cases. The combination of image preprocessing, 
automated feature extraction, and robust classification 
contributes to enhanced diagnostic consistency and 
reliability. 

The findings highlight the potential of advanced neural 
network architectures to improve clinical decision support 
by reducing reliance on manual image interpretation and 
minimizing diagnostic delays. While the system is not 
intended to replace medical professionals, it serves as a 
valuable assistive tool that supports clinicians in making 
timely and well-informed decisions. Overall, the proposed 
approach shows strong promise in improving stroke 
diagnosis and provides a solid foundation for future 
advancements in intelligent, AI-driven healthcare systems. 

6. ACKNOWLEDGEMENT 

 We extend our sincere gratitude to Professor Subhasish 
Tripathy (Principal),  Dr. Thriveni J (HOD – CSE Department), 
Dr. Kumarswamy S (Professor  and  Project Guide), Teaching 
and Non- Teaching staffs of University of Visvesvaraya 
College of Engineering, Bengaluru- 560001. 

 

 

7. REFERENCES 

[1] J. Chaki and M. Woźniak, “Deep learning and artificial 
intelligence in brain stroke detection, diagnosis, and post-
stroke rehabilitation management,” IEEE Access, vol. 12, pp. 
45 210–45 236, 2024. 

[2] R. Zhang, C. Wang, S. He, C. Zhao, and K. Zhang, “An 
adaptive brain–computer interface to enhance motor 
recovery after stroke,” IEEE Trans. Neural Syst. Rehabil. Eng., 
vol. 31, pp. 1845–1856, 2023. 

[3] S. S. Mousavi and M. S. Majedi, “Microwave imaging-based 
brain stroke classification using generalized Tikhonov 
regularization,” IEEE J. Electromagn., RF Microw. Med. Biol., 
vol. 7, no. 3, pp. 198–206, 2023. 

[4] K. Wu, “Dynamic reconfiguration of brain functional 
networks in stroke using deep learning,” IEEE Trans. Med. 
Imaging, vol. 43, no. 2, pp. 612–623, 2024. 

[5] J. Su, J. Wang, and W. Wang, “An adaptive hybrid brain–
computer interface for hand function rehabilitation of stroke 
patients,” IEEE Trans. Biomed. Eng., vol. 71, no. 1, pp. 110–
121, 2024. 

[6] O. Karadima, P. Kosmas, P. Lu, and I. Sotiriou, 
“Experimental validation of DBIM-TwIST for brain stroke 
detection using anatomical head phantoms,” IEEE Trans. 
Antennas Propag., vol. 71, no. 5, pp. 4120–4132, 2023. 

[7] T. Janyalikit and C. A. Ratanamahatana, “Time-series 
shapelet-based movement intention detection for 
asynchronous BCI stroke rehabilitation,” IEEE Access, vol. 
10, pp. 98 455–98 468, 2023. 

[8] M. M. Yüksel, G. Courtine, and S. Sun, “Low-intensity 
focused ultrasound neuromodulation for stroke recovery,” 
IEEE Rev. Biomed. Eng., vol. 17, pp. 1–14, 2024. 

[9] A. R. Khan et al., “Deep learning-based ischemic stroke 
detection using CT images,” IEEE Access, vol. 11, pp. 120 
331–120 343, 2023. 

[10] H. Liu, Y. Chen, and Z. Wang, “Automated stroke lesion 
segmentation using convolutional neural networks,” IEEE 
Trans. Med. Imaging, vol. 42, no. 7, pp. 2045–2056, 2023. 

[11] S. Patel and R. Mehta, “Transfer learning approaches for 
stroke detection in brain MRI,” IEEE Intell. Syst., vol. 39, no. 
1, pp. 58–67, 2024. 

[12] M. Alsharif et al., “Explainable AI for clinical stroke 
diagnosis using deep neural networks,” IEEE Access, vol. 12, 
pp. 15 410–15 423, 2024. 

[13] Y. Park and J. Lee, “Vision transformer-based stroke 
classification in medical imaging,” IEEE Trans. Artif. Intell., 
vol. 5, no. 2, pp. 321–332, 2024. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 13 Issue: 01 | Jan 2026              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 378 
 

[14] L. Chen, Q. Zhou, and M. Sun, “Multi-modal deep learning 
for stroke risk prediction,” IEEE J. Biomed. Health Inform., 
vol. 28, no. 3, pp. 1560–1571, 2024. 

[15] A. Kumar and S. Verma, “Comparative analysis of CNN 
architectures for brain stroke detection,” IEEE Access, vol. 
11, pp. 89 214–89 226, 2023. 

[16] F. Rahman et al., “Real-time stroke detection using 
lightweight deep learning models,” IEEE Embedded Syst. 
Lett., vol. 16, no. 1, pp. 12–15, 2024. 

[17] J. Morales and P. Ruiz, “Cloud-based AI systems for 
remote stroke diagnosis,” IEEE Internet Comput., vol. 28, no. 
1, pp. 44–52, 2024. 

[18] N. Sharma and P. K. Singh, “Medical image enhancement 
techniques for stroke detection,” IEEE Signal Process. Mag., 
vol. 41, no. 2, pp. 89–98, 2024. 

[19] Z. Li et al., “Deep residual networks for brain 
abnormality detection,” IEEE Trans. Neural Netw. Learn. 
Syst., vol. 35, no. 4, pp. 1789–1801, 2024. 

[20] D. Evans and M. Brown, “Ethical considerations of AI-
assisted stroke diagnosis,” IEEE Technol. Soc. Mag., vol. 43, 
no. 1, pp. 33–41, 2024. 

[21] P. Roy et al., “Automated CT-based stroke diagnosis 
using ensemble deep learning,” IEEE Access, vol. 11, pp. 102 
311–102 323, 2023. 

[22] S. Ahmed and K. Hassan, “Performance evaluation of 
deep learning models for medical image classification,” IEEE 
Access, vol. 12, pp. 66 145–66 158, 2024. 

[23] J. Kim and H. Park, “Clinical decision support systems 
for stroke using AI,” IEEE J. Transl. Eng. Health Med., vol. 12, 
pp. 1–9, 2024. 

[24] V. Rao and S. Kulkarni, “Noise reduction and 
preprocessing strategies for brain CT images,” IEEE Signal 
Process. Lett., vol. 31, pp. 450–454, 2024. 

[25] M. Torres et al., “Deep learning-driven telemedicine 
solutions for stroke care,” IEEE Access, vol. 12, pp. 73 510–
73 522, 2024. 

[26] L. Wang and X. Zhao, “Hybrid CNN models for stroke 
lesion detection,” IEEE Trans. Med. Imaging, vol. 44, no. 1, pp. 
115–126, 2025. 

[27] S. Banerjee and R. Dutta, “Artificial intelligence in 
emergency stroke diagnosis,” IEEE Pulse, vol. 16, no. 1, pp. 
24–31, 2025. 

[28] K. Matsumoto et al., “Explainable deep learning models 
for neuroimaging-based stroke prediction,” IEEE J. Biomed. 
Health Inform., vol. 29, no. 2, pp. 980–991, 2025. 

[29] A. El-Sayed and M. Ibrahim, “Scalable AI frameworks for 
large-scale medical image analysis,” IEEE Cloud Comput., vol. 
12, no. 1, pp. 60–69, 2025. 

[30] R. Nair and S. Mohan, “Future directions of deep 
learning in stroke diagnosis and rehabilitation,” IEEE Rev. 
Biomed. Eng., vol. 18, pp. 45–58, 2025. 


