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ABSTRACT 

The rapid adoption of electric vehicles (EVs) has significantly increased the demand for 

efficient energy management and intelligent charging infrastructure. Predicting energy 

consumption accurately is a critical component for optimizing charging schedules, 

reducing grid load, and improving user experience. This research presents a machine 

learning-based approach for predicting electric vehicle energy consumption using real-

world charging station data. The system utilizes historical datasets containing various 

attributes such as charging duration, energy consumed, location details, vehicle 

specifications, and charging patterns.The proposed model integrates multiple machine 

learning algorithms, including K-Nearest Neighbors (KNN), Decision Tree, and Support 

Vector Machine (SVM), combined using a Voting Classifier for improved prediction 

accuracy. The dataset is preprocessed using feature extraction techniques such as Count 

Vectorization, enabling effective handling of textual identifiers like session IDs. The 

classification problem is defined as predicting energy demand levels categorized into 

“High” and “Low” based on consumption patterns.The system is developed using the 

Django framework, which provides a robust web-based interface for users to input 

charging data and retrieve predictions. Additionally, administrative modules are 

implemented for monitoring user activity, visualizing trends, and analyzing prediction 

accuracy through graphical representations. The system also supports dataset export 

functionality, enabling further offline analysis.Experimental results demonstrate that the 

ensemble-based Voting Classifier outperforms individual models in terms of accuracy 

and robustness. The system effectively captures patterns in charging behavior and 

provides reliable predictions for energy demand classification. This contributes to 

improved decision-making for both users and service providers.Overall, the proposed 

system offers a scalable and efficient solution for EV energy consumption prediction, 

supporting the development of smart transportation systems and sustainable energy 

utilization. Future enhancements may include integration with deep learning models and 

real-time IoT data streams for dynamic prediction. 
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I. INTRODUCTION 

Electric vehicles are reshaping the transportation landscape, acting like silent engines of a 

greener tomorrow       . However, behind their smooth acceleration lies a complex 

puzzle—efficient energy management. As EV adoption increases, predicting energy 

consumption becomes essential to avoid overloading charging stations and to optimize 

electricity distribution.Traditional energy management systems often rely on static rules 

or simple statistical methods, which struggle to adapt to dynamic usage patterns. EV 

charging behavior varies widely depending on factors such as location, duration, vehicle 

type, and user habits. This variability demands intelligent systems capable of learning 

from historical data and making accurate predictions.Machine learning provides a 

powerful framework for analyzing such data. By identifying hidden patterns and 

relationships, ML models can predict future energy consumption with higher accuracy. In 

this context, classification-based approaches are particularly useful for categorizing 

energy demand into manageable levels such as high and low.The proposed system 

leverages real-world EV charging data and applies multiple machine learning algorithms 

to build predictive models. These models are evaluated and combined using an ensemble 

technique known as Voting Classifier, which enhances prediction reliability. The system 

is implemented as a web application using Django, enabling easy access for users and 

administrators.Another important aspect of the system is data visualization and analytics. 

By presenting trends and statistics, the platform helps stakeholders understand charging 

behaviors and optimize infrastructure planning. The integration of machine learning with 

web technologies ensures scalability and usability.This project aims to bridge the gap 

between raw charging data and actionable insights. It contributes to the development of 

smart grids and intelligent transportation systems by enabling efficient energy usage and 

better resource allocation. 

II. LITERATURE SURVEY (WITH EXISTING METHODS) 

Several studies have explored energy consumption prediction in electric vehicles using 

various computational techniques. Early approaches relied on statistical models such as 

linear regression, which provided basic insights but lacked the ability to handle complex 

nonlinear relationships.Recent research has shifted towards machine learning methods. 

Decision Tree algorithms have been widely used due to their interpretability and 

simplicity. They can effectively classify energy consumption levels based on input 

features. However, they tend to overfit when dealing with large datasets.K-Nearest 

Neighbors (KNN) is another popular method that predicts outcomes based on similarity 

measures. While it performs well with small datasets, its computational cost increases 

significantly with larger datasets.Support Vector Machines (SVM) have been applied for 

classification tasks due to their ability to handle high-dimensional data. They are 

particularly effective in separating classes using hyperplanes, but they require careful 

parameter tuning.Ensemble methods such as Random Forest and Voting Classifiers have 

gained attention for their ability to combine multiple models. These methods improve 

prediction accuracy and reduce variance by aggregating results from different classifiers. 
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In the context of EV systems, some studies have integrated IoT sensors to collect real-

time data, enabling dynamic prediction. Others have explored deep learning models such 

as Artificial Neural Networks for more complex pattern recognition.Despite these 

advancements, many existing systems lack user-friendly interfaces and real-time 

interaction capabilities. The integration of machine learning with web-based platforms 

remains an area of active research. 

III. EXISTING SYSTEM 

Existing systems for EV energy prediction primarily rely on basic statistical models or 

standalone machine learning algorithms. These systems often focus on a single model, 

which limits their ability to generalize across different datasets. Additionally, they lack 

proper data preprocessing techniques, leading to reduced prediction accuracy.Most 

traditional systems do not provide a web-based interface, making them less accessible to 

end users. They also lack visualization tools for analyzing trends and patterns in energy 

consumption. Furthermore, many systems are not scalable and cannot handle large 

volumes of real-time data.Another limitation is the absence of ensemble learning 

techniques, which are crucial for improving model performance. As a result, existing 

systems struggle to deliver consistent and reliable predictions. 

IV. PROPOSED METHOD 

The proposed system introduces a machine learning-based framework that combines 

multiple classifiers using a Voting Classifier. This ensemble approach enhances 

prediction accuracy and robustness. The system uses real-world EV charging data and 

applies preprocessing techniques such as Count Vectorization for feature extraction.A 

Django-based web application is developed to provide an interactive interface for users 

and administrators. Users can input charging details and receive instant predictions, while 

administrators can monitor system performance and analyze trends.The system also 

includes data visualization modules for displaying prediction accuracy and energy 

consumption patterns. Additionally, it supports dataset export functionality for further 

analysis.By integrating multiple machine learning models with a user-friendly interface, 

the proposed system offers a scalable and efficient solution for predicting EV energy 

consumption. 

V. IMPLEMENTATION 

The implementation of the proposed system follows a structured pipeline that integrates 

data preprocessing, machine learning model training, and web-based deployment using 

the Django framework. The system is designed to handle real-world electric vehicle (EV) 

charging data and generate accurate predictions for energy consumption.Initially, the 

dataset is loaded from a CSV file containing multiple attributes such as charging duration, 

energy consumed, location details, and vehicle specifications. Data preprocessing is 

performed to clean and transform the dataset. A custom function is used to convert 

categorical labels into numerical values, enabling compatibility with machine learning 

models. Feature extraction is performed using the Count Vectorizer technique, which 
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transforms textual data (such as session IDs) into numerical feature vectors.The dataset is 

then split into training and testing sets using an 80:20 ratio. Multiple machine learning 

algorithms are implemented, including K-Nearest Neighbors (KNN), Decision Tree, 

Support Vector Machine (SVM), and optionally Artificial Neural Networks (ANN). Each 

model is trained independently and evaluated using performance metrics such as 

accuracy, precision, recall, and F1-score.To improve prediction performance, an 

ensemble learning approach is adopted using a Voting Classifier. This classifier combines 

the predictions of individual models and produces a final output based on majority voting. 

This approach enhances accuracy and reduces the impact of individual model biases.The 

backend of the system is developed using Django, which manages user authentication, 

data storage, and request handling. Users can input charging data through web forms, and 

the system processes this data to generate predictions. The predicted output is categorized 

into “High” or “Low” energy demand.Administrative functionalities include viewing 

registered users, analyzing prediction trends, and visualizing model performance through 

charts. The system also allows exporting prediction results into Excel format for further 

analysis.Overall, the implementation ensures a seamless integration of machine learning 

and web technologies, providing an efficient and user-friendly platform for EV energy 

consumption prediction. 

VI. ALGORITHMS 

The proposed system employs multiple machine learning algorithms to classify EV 

energy consumption into “High” and “Low” categories. Each algorithm contributes 

uniquely to the prediction process. 

1. K-Nearest Neighbors (KNN): 

KNN is a distance-based algorithm that classifies data points based on their proximity to 

neighboring points. It calculates the distance between the input sample and existing 

training samples, assigning the class label based on the majority of nearest neighbors. 

Although simple, it performs well for small datasets. 

2. Decision Tree Classifier: 

Decision Trees use a hierarchical structure to split data based on feature values. Each 

node represents a decision rule, and leaf nodes represent class labels. This algorithm is 

easy to interpret and handles both numerical and categorical data effectively. 

3. Support Vector Machine (SVM): 

SVM constructs a hyperplane in a high-dimensional space to separate different classes. It 

is highly effective for classification tasks involving complex datasets and provides good 

generalization performance. 

4. Voting Classifier (Ensemble Method): 

The Voting Classifier combines predictions from multiple models. It uses majority voting 

to determine the final output, improving overall accuracy and reducing overfitting. This 

ensemble approach ensures robust performance across different data distributions. 
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5. Count Vectorization: 

This technique converts textual features into numerical vectors by counting word 

occurrences. It enables machine learning models to process non-numeric data effectively. 

Together, these algorithms form a hybrid prediction system that balances accuracy, 

efficiency, and robustness. 

VII. SYSTEM DESIGN 

The system architecture is designed as a multi-layered framework consisting of data 

processing, machine learning, and user interface components. Each layer interacts 

seamlessly to provide accurate predictions and a smooth user experience. 

1. Data Layer: 

The data layer handles storage and retrieval of EV charging data. It includes datasets 

stored in CSV format and database tables managed through Django models. The database 

stores user details, charging sessions, and prediction results. 

2. Preprocessing Layer: 

This layer is responsible for cleaning and transforming raw data. It includes functions for 

handling missing values, encoding categorical variables, and applying feature extraction 

techniques such as Count Vectorization. 

3. Machine Learning Layer: 

This is the core of the system where multiple models are trained and evaluated. The 

dataset is split into training and testing sets, and algorithms such as KNN, Decision Tree, 

and SVM are applied. The Voting Classifier integrates these models to produce final 

predictions. 

4. Application Layer (Django Framework): 

The Django framework manages user interactions and system operations. It includes 

modules for user registration, login, data input, and prediction display. The framework 

also handles backend processing and database communication. 

5. Visualization Layer: 

This layer provides graphical representation of data and model performance. Charts are 

generated to display prediction accuracy and energy consumption trends. These visual 

insights help administrators make informed decisions. 

6. Output Layer: 

The output layer presents prediction results to users. It displays whether the energy 

demand is “High” or “Low” based on input data. Additionally, users can download 

prediction reports in Excel format. 
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Workflow: 

User → Input Data → Preprocessing → Feature Extraction → Model Prediction → 
Output Display 

The system is designed to be scalable and modular, allowing easy integration of 

additional models or real-time data sources in the future. 

SYSTEM DESIGN IMAGES 
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VIII. CONCLUSION 

The proposed system demonstrates an effective approach to predicting electric vehicle 

energy consumption using machine learning techniques. By leveraging real-world 

charging data and applying multiple classification algorithms, the system provides 

accurate and reliable predictions.The use of an ensemble method, specifically the Voting 

Classifier, significantly improves prediction performance compared to individual models. 

The integration of Django ensures a user-friendly interface, making the system accessible 

to both users and administrators.This research contributes to the development of 

intelligent energy management systems for EV infrastructure. It enables better planning 

of charging resources, reduces energy wastage, and supports sustainable 

transportation.Future enhancements may include the integration of deep learning models, 

real-time IoT data collection, and advanced analytics for dynamic prediction. 

Additionally, expanding the dataset and incorporating more features can further improve 

accuracy.Overall, the system serves as a scalable and efficient solution for EV energy 

consumption prediction, aligning with the goals of smart grid technology and green 

energy initiatives. 
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