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Abstract: Renewable energy systems such as solar grids, wind farms, and smart grids are increasingly 

integrated with digital technologies, making them vulnerable to cyber threats. This paper identifies key 

cybersecurity challenges in renewable energy infrastructures and proposes strategic solutions to enhance 

system resilience. The study focuses on vulnerabilities in IoT-enabled devices, grid communication 

systems, and data transmission layers. A secure architecture model is proposed using encryption, intrusion 

detection systems, and blockchain-based authentication. The implementation demonstrates improved 

system security and reliability. The results indicate that proactive cybersecurity strategies are essential for 

sustainable and secure renewable energy deployment. 
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1. Introduction 

 

The cybersecurity of renewable energy systems has become increasingly important due to the expansion 

of smart grids, solar, and wind energy infrastructures that rely on IoT, cloud platforms, and digital 

communication. While these technologies enhance efficiency, they also introduce vulnerabilities such as 

data breaches, unauthorized access, malware, and denial-of-service attacks, which can disrupt power 

systems and threaten critical infrastructure. 
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To address these challenges, the proposed system introduces a multi-layer cybersecurity framework. It 

secures data using encryption during transmission, employs an Intrusion Detection System (IDS) for real-

time monitoring and anomaly detection, and uses blockchain-based authentication to ensure secure and 

tamper-proof data exchange. The system integrates these components into a unified architecture for 

enhanced protection. 

 

The implementation is developed using Python and incorporates machine learning techniques to improve 

threat detection accuracy. The workflow includes data collection, preprocessing, secure transmission, 

detection of threats, and alert generation. Performance is evaluated based on detection accuracy, response 

time, and reliability, showing that the system effectively enhances security while remaining scalable and 

efficient. 

 

2. Related Work 

 

Cyberbullying detection has become increasingly important with the rise of social media and online 

communication, leading to the development of various machine learning and deep learning approaches for 

identifying harmful content. Early studies focused on traditional machine learning algorithms such as 

Naïve Bayes, Logistic Regression, Decision Trees, Random Forest, and Support Vector Machines (SVM), 

using feature extraction methods like bag-of-words, n-grams, and TF-IDF. While these methods are 

efficient and interpretable, they often struggle with capturing context, sarcasm, and evolving slang, 

although SVM performs well with high-dimensional text data. 

 

Recent research has shifted toward deep learning techniques, including RNN, LSTM, and transformer-

based models like BERT and XLNet, which better capture contextual and semantic relationships in text. 

Hybrid models combining approaches such as BERT and LSTM further improve performance. However, 

these models require large datasets, high computational power, and longer training times. Additional 

improvements include integrating sentiment and emotion analysis, as well as techniques like SMOTE to 

handle class imbalance. Some advanced systems also consider conversational context and user roles (e.g., 

instigator, victim, bystander) for more accurate classification. 

 

Despite these advancements, challenges remain, including high computational cost, lack of interpretability, 

multilingual limitations, and poor cross-platform generalization. To address these issues, this work adopts 

an SVM-based approach with TF-IDF feature extraction, providing a lightweight, interpretable, and 

efficient solution suitable for real-time cyberbullying detection while maintaining reliable performance. 

 

3. Implementation Details 

 

The cyberbullying detection system is implemented using a machine learning approach in Python, 

utilizing libraries for data processing and model building. It follows a complete pipeline starting from a 

labeled CSV dataset of social media text (categorized as bullying or non-bullying) to real-time prediction. 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2026 IJCRT | Volume 14, Issue 5 May 2026 | ISSN: 2320-2882 

IJCRTBV02004 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 34 
 

 

The data is preprocessed through lowercasing, removal of special characters and stop words, tokenization, 

and stemming to enhance quality and reduce noise. The cleaned text is then converted into numerical form 

using TF-IDF, enabling effective feature extraction. 

 

A Support Vector Machine (SVM) classifier is used to train the model on the processed data, with the 

dataset split into training and testing sets. The model’s performance is evaluated using accuracy, precision, 

recall, F1-score, and a confusion matrix. Finally, the trained model is integrated into a simple user 

interface that allows users to input text and receive instant predictions. The system is lightweight, 

developed using tools like Anaconda and Spyder, and can be updated with new data to maintain accuracy 

and adapt to evolving online language patterns. 
 

 
 

 

 

Figure 1: System Architecture 

 

4. Experimental Result 

 

The experimental results demonstrate the effectiveness of the proposed cyberbullying detection system 

using the Support Vector Machine (SVM) model. The model was trained and tested on a labeled dataset of 

textual data, which includes both bullying and non-bullying content collected from online sources. The 

dataset was divided into training and testing sets to evaluate the performance of the model on unseen data. 
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Figure 2: Registration Form 

After training, the model was evaluated using standard classification metrics such as accuracy, precision, 

recall, and F1-score. The results indicate that the SVM model achieved high accuracy in distinguishing 

between bullying and non-bullying text, showing its 

 

capability to handle text classification tasks efficiently. Precision values confirm that the model produces 

fewer false positives, while recall demonstrates its effectiveness in correctly identifying actual bullying 

instances. The F1-score provides a balanced measure of both precision and recall, indicating the overall 

robustness of the model. 

 

The confusion matrix analysis further illustrates the model’s performance by showing the distribution of 

true positives, true negatives, false positives, and false negatives. It was observed that the model correctly 

classified the majority of instances, with only a small number of misclassifications. This indicates that the 

system is reliable for practical applications in detecting harmful online content. 

 

 

 

Figure 4 : Login page 
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Figure 5: Control Panel 

 

Additionally, the experimental evaluation highlights that the use of TF-IDF feature extraction significantly 

improves the model’s ability to capture important textual patterns. The SVM classifier performs well even 

with limited computational resources, making it suitable for real-time deployment. The results also 

suggest that the system can be effectively integrated into social media platforms, chat applications, and 

educational monitoring tools to automatically identify and reduce cyberbullying content. 

 

Figure 7 : Result 

5. Conclusion 

 

The proposed SVM-based cyberbullying detection system demonstrates the capabil- ity of machine 

learning algorithms in accurately classifying online text into bullying and non-bullying categories. The 

system provides a scalable, fast, and automated solution suitable for real-time deployment in social media 

monitoring, educational supervision, and parental safety tools. Overall, the project validates the reliability 

of SVM in cyberbullying detection and lays a solid foundation for future advancements in automated 

online safety systems. expand the conclusion 
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