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Abstract:  In this paper, we propose a Vehicle Recommendation System leveraging the power of 

Artificial Intelligence (AI) and Random Forest methodology. Our system is designed to recommend 

vehicles to users based on their specific preferences and requirements. Using a dataset of 1265 

entries and 27 features, the AI model identifies the most suitable vehicle for customers by analyzing 

their responses to a series of pre-determined questions. This project demonstrates the application of 

Random Forest for classification and recommendation tasks, showcasing its effectiveness in 

decision-making processes. 
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Learning. 

I. INTRODUCTION 

 

 The advent of artificial intelligence has revolutionized decision-making in various domains, 
including the automotive industry. In the era of rapid technological advancements, artificial 

intelligence (AI) has revolutionized multiple industries by streamlining complex processes, 
enhancing decision-making, and delivering tailored user experiences. Among these industries, the 

automotive sector has witnessed significant transformations, with AI enabling smarter 
manufacturing, autonomous driving, and personalized customer support. One such application of 

AI is in the development of recommendation systems, which assist users in making informed 
decisions by analyzing their preferences and requirements. 

This project introduces a Vehicle Recommendation System, a novel AI-driven solution designed 

to simplify the often- overwhelming task of vehicle selection. Choosing a vehicle involves 

navigating through a multitude of factors, such as budget constraints, fuel efficiency, safety ratings, 

and specific feature preferences. Manually evaluating these parameters can be daunting, especially 

given the extensive range of options available in the market. To address this challenge, our system 

employs a machine learning model based on the Random Forest algorithm, a powerful classification 

technique known for its robustness and accuracy. The system operates on a carefully curated dataset 

comprising 1265 entries and 27 features, representing various attributes of vehicles, such as type 

(e.g., SUV, sedan, hatchback), price range, mileage, safety ratings, and customer reviews. The 

dataset serves as the foundation for training the AI model to predict and recommend vehicles that best 

match a user's stated preferences. Users interact with the system through a simple interface, where 

they answer a set of predefined questions about their requirements. Based on their inputs, the system 

processes the data and provides a ranked list of recommendations, highlighting the most suitable vehicles. 

The Random Forest algorithm, a key component of this project, is an ensemble learning technique that 

constructs multiple decision trees during training and aggregates their outputs through majority voting. 

This methodology not only enhances prediction accuracy but also mitigates the risk of overfitting, 
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making it an ideal choice for handling complex and multidimensional datasets like the one used in 

this project. The model’s ability to discern patterns and relationships within the data enables it to 

deliver reliable and transparent recommendations. 
The primary goal of this project is to improve the customer experience by offering a data-driven and 

user-centric solution for vehicle 
selection. Unlike traditional methods, which may rely on generic filters or limited comparisons, 

this system provides personalized recommendations tailored to each user's unique needs. 
Additionally, the project emphasizes transparency by explaining the factors influencing each 
recommendation, fostering user trust and satisfaction. 

While the current implementation is based on a static dataset, the system lays the groundwork 

for future enhancements, such as integrating real-time data from automotive APIs, incorporating 

advanced algorithms like Gradient Boosting, and expanding the range of recommendation criteria. 
These improvements will further refine the system’s accuracy and applicability, making it a 

comprehensive tool for assisting customers in the decision-making process.. 

II. DATASET DESCRIPTION 

 The foundation of the Vehicle Recommendation System lies in its dataset, which is meticulously 

curated to ensure accurate and reliable predictions. For this project, the dataset was sourced from 

Kaggle, a well-known platform for diverse and high-quality datasets. Initially, the dataset comprised 

a significantly larger number of entries and features, representing an extensive range of vehicle 

attributes and customer feedback. However, to enhance the quality and relevance of the data for 

our specific use case, we performed extensive data cleaning and preprocessing, reducing the dataset 

to 1265 entries and 27 features. 

The original dataset contained over 3000 entries and more than 50 features, including redundant, 

inconsistent, or incomplete records. Many entries had missing or ambiguous values, which could 

lead to inaccuracies during the model training phase. Moreover, certain features were irrelevant or 

contributed minimal variance to the predictive model. For instance, attributes such as manufacturing 

plant location or unique serial numbers were not directly related to customer preferences and were 

subsequently removed. By refining the dataset to this manageable yet comprehensive form, we 

ensured that the Random Forest model would have access to high-quality data, enabling it to deliver 

accurate and meaningful recommendations. This structured dataset is at the core of our project, 

empowering the system to analyze user inputs and match them with the most suitable vehicle 

options. 

 

III.RANDOM FOREST METHODOLOGY 

 

The Random Forest, a cornerstone of this project, is an ensemble learning method that excels in classification 

and regression tasks. Developed by Leo Bierman, it operates by constructing a collection of decision trees 

during the training process and combines their outputs to produce more accurate and robust predictions. The 

core idea behind Random Forest is to aggregate the results of multiple trees, reducing the risk of overfitting 

and improving generalizability when applied to unseen data. This methodology makes it an ideal choice for 

handling the complex and diverse dataset used in our Vehicle Recommendation System. In this project, the 

Random Forest algorithm was applied to classify vehicles based on user preferences. By training on a dataset 

of 1265 entries and 27 features, the algorithm learned to identify patterns and relationships within the data. 

When a user provides their preferences, such as budget, fuel efficiency, and vehicle type, the model processes 

the inputs and predicts the most suitable vehicles. The use of majority voting ensures that the 

recommendations are not biased by any single tree, resulting in accurate and reliable outputs. 

The Random Forest methodology has proven to be an effective and efficient solution for building the Vehicle 

Recommendation System, delivering high accuracy and robustness in addressing the complex requirements 

of vehicle selection. 

 

 

IV.STEPS IN MODEL DEVELOPMENT 

1. Data Collection: The dataset was collected from various automotive platforms and curated for accuracy. 

2. Data Preprocessing: Missing values were imputed, and categorical variables were encoded. 

3. Model Training: The Random Forest algorithm was applied to train the model, using an 80-20 train-test 

split. 

4. Validation: The model’s performance was validated using metrics such as accuracy, precision, and recall. 
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V. USER INTERACTION 
  The key component of the Vehicle Recommendation System is its user interaction design, which 

bridges the gap between the machine learning model and end users. The interaction is crafted to be user-

friendly, intuitive, and responsive, ensuring that customers can seamlessly access personalized vehicle 

recommendations. This section outlines the design and implementation of the user interaction process, 

including the use of modern tools like Firebase for the front end and communication with the backend model. 

The user interface (UI) was developed with a focus on simplicity and functionality, ensuring a smooth 

experience for users. The front end of the system was built using modern web development frameworks, and 

Firebase was employed for its real-time database and hosting capabilities. Firebase enabled quick data 

synchronization and user interaction logging, making the system responsive and efficient. Frontend 

Development: The front end was developed using popular frameworks like React.js or Angular.js for web 

applications, and Flutter or Kotlin for mobile applications. These frameworks ensured a responsive and 

engaging user experience. Backend Communication: Firebase was utilized for real-time data handling and 

seamless interaction between the user interface and the backend model. Model Integration: The trained 

Random Forest model was hosted on a backend server, with APIs enabling interaction between the front end 

and the machine learning model. Python’s Flask or Fast API framework was used for this integration. 

 

 

VI.RESEARCH METHODOLOGY 

 The research methodology for the Vehicle Recommendation System was carefully designed to ensure 

a systematic approach to problem-solving, enabling the development of a robust and accurate 

recommendation model. The methodology integrates data science, machine learning, and user interaction 

design, creating a seamless framework for personalized vehicle recommendations. The project’s methodology 

is divided into several phases, each focusing on key aspects such as data acquisition, preprocessing, model 

development, and evaluation. 

Data Collection and Acquisition 

The foundation of this research lies in the dataset, which was sourced from Kaggle, a well-known platform 

for high-quality datasets. The original dataset consisted of over 3000 entries and more than 50 features that 

represented various attributes of vehicles, such as type, price, mileage, fuel type, safety ratings, and user 

reviews. This dataset was chosen due to its richness and diversity, providing a comprehensive basis for model 

training and testing. 

To ensure the dataset’s relevance and reliability, additional secondary data was collected from trusted 

automotive sources, including vehicle specification databases and review platforms. These supplemental 

sources helped fill gaps and validated the primary dataset's consistency. 

Data preprocessing is a critical step in any machine learning project, and this system was no exception. The 

preprocessing stage aimed to prepare the dataset for optimal model performance. 

 Handling Missing Values: Missing or null values in critical fields, such as price or mileage, were imputed 

using statistical techniques like mean or median imputation. Entries with excessive missing data were 

removed to maintain the dataset's integrity. 

 Outlier Detection: Outliers were identified using statistical methods and visualization tools. For instance, 

vehicles with abnormally high prices or mileage beyond the range of normal operating vehicles were 

examined and either corrected or excluded. 

 Standardization and Normalization: Continuous features, such as mileage and price, were normalized to bring 

them into a consistent range, ensuring the model treats all features equally during training. 
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. 

 

VII.DATA AND SOURCES OF DATA 

 For The success of the Vehicle Recommendation System hinges on the quality, diversity, and 

relevance of the data used to train the machine learning model. The data for this project was sourced from 

Kaggle, a platform renowned for its wide range of publicly available datasets. The original dataset contained 

over 3000 entries and 50 features, representing various aspects of vehicles and their specifications. 

Additionally, secondary data sources were utilized to enhance the dataset’s comprehensiveness and ensure 

that it catered to the project’s objectives. 

The primary dataset was obtained from Kaggle, which provided a rich repository of vehicle-related 

information. This dataset included a broad spectrum of attributes, such as: 

 Vehicle Specifications: Features like vehicle type (SUV, Sedan, Hatchback), fuel type (Petrol, Diesel, 

Electric), engine capacity, and mileage. 

 Pricing Information: Comprehensive data on vehicle price ranges, categorized into low, medium, and high 

tiers. 

 Safety Features: Details on safety equipment, crash test ratings, and advanced safety technologies. 

 Customer Feedback: Reviews and ratings provided by customers, reflecting their experiences and 

satisfaction levels. 

The dataset from Kaggle was selected for its relevance and its structured nature, which made it ideal for 

training a machine learning model focused on vehicle classification and recommendation. 

 

VIII. RESULTS AND DISCUSSIONS 

 The implementation of the Vehicle Recommendation System using the Random Forest 

algorithm yielded promising results, demonstrating the effectiveness of machine learning in solving 
complex classification and recommendation problems. The system was evaluated on its ability to 

recommend vehicles based on user preferences and perform consistently across diverse scenarios. 
This section elaborates on the outcomes, the analysis of results, and the key insights drawn from 

the project. 
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