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Abstract 

EVision: An AI-Driven, Machine Learning and Data Analytics Enhanced Personalized Electric Vehicle 

Recommendation Framework. Now that the global electric vehicle market is gaining momentum, personalized 

recommendations are even more crucial to meet varied consumer needs and guide them toward decisions. Based on 

this crucial need, this paper introduces EVision: new recommendation platform that takes advantage of machine 

learning, data analysis, and artificial intelligence to present well-personalized EV vehicle suggestions. Overcomes All 

Limitations Compared to Traditional Recommendation Systems. Such a system combined a recommendation engine, 

data analytics for understanding real consumer needs, and an NLP-based chatbot [1], [2]. The framework thus 

contributes to a sustainable ecosystem of EV and aims to support the increased participation of users and decision-

making. Experimental results demonstrate that EVision is effective at boosting the accuracy of suggestions and 

improving user satisfaction with excellent potential for future adoption of EV 
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1. INTRODUCTION 

 

Context and Motivation: Electric Vehicles (EVs) are revolutionizing transportation with their eco-friendly & 

sustainable benefits, supported by technological advancements, governmental incentives, and growing environmental 

consciousness [3]. Yet, the vast collection of EV models and the complex landscape of EV specifications, charging 

options, and costs can make the decision process daunting for potential designated buyers [4]. This paper presents 

EVision, a platform designed to streamline EV automobile selection by offering personalized recommendations that 

consider an individual’s driving behavior, environmental factors, and specific user needs [5]. 

 

Challenges in EV Automobile Selection: Selecting the right EV automobile involves weighing various factors such as 

battery life, charging infrastructure, cost, and brand reputation. Traditional recommendation systems frequently lack the 

ability to account for these complex preferences, resulting in generic suggestions, choice fatigue, and unhappiness among 

consumers. 

 

Objective 

EVision seeks to improve the EV selection experience by providing personalized, data-driven, and interactive suggestions 

for selected consumers. EVision is designed to closely match EV choices to user lifestyles and individual demands by 

evaluating user-specific data and utilizing machine learning and AI technologies. 

Research Questions 

This paper seeks to address several key questions: 

How could machine learning and AI improve recommendation reliability for EV buyers? 

How can data analytics identify user preferences and market trends for EV selection? 

How can a conversational AI chatbot improve user engagement during the suggestion process?  

 

2. LITERATURE REVIEW 

Limitations of Traditional Recommendation Systems 

Traditional EV car recommendation systems often face challenges in providing relevant recommendations due to several 

key limitations: 
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Lack of Personalization: Many existing systems rely on generic filters that fail to consider specific user preferences, 

such as individual driving patterns, budget constraints, or unique lifestyle needs [1], [2]. 

Lack of Real-Time Support: A 2020 study from the University of Michigan highlighted that 60% of customers abandon 

online EV recommendation platforms due to insufficient interactive support and assistance during the selection process 

[3]. 

Limited Data Utilization: According to a 2022 survey by Deloitte, 85% of consumers feel that current EV 

recommendation models do not leverage essential data, which leads to recommendations that are overly simplistic and 

often lack relevance to the user’s requirements [4]. 

Compatibility Concerns: The increasing variety of EV models, charging methods, and consumer demands creates 

compatibility challenges that traditional systems struggle to address effectively [5]. 

Machine Learning in Recommendation Systems 

Machine learning is revolutionizing recommendation systems in industries such as e-commerce and streaming by 

providing individualized recommendations through collaborative and content-based filters [5], [6]. EVision expands on 

these approaches, adapting them specifically for EV selection [7]. 

AI in Customer Support 

Progress in Natural Language Processing (NLP) enables the creation of AI chatbots that provide interactive assistance, 

improving user experience by responding to real-time requests. This paper discusses how NLP-based help might improve 

EVision's effectiveness in guiding users through the decision-making process. 

Gap Analysis 

Present EV recommendation systems lack sophisticated customization, flexibility, and interactive capabilities. EVision 

bridges these gaps by combining machine learning (ML), natural language processing (NLP), and data analytics to deliver 

a refined, user-centric experience. 

 

3. PROPOSED FRAMEWORK: EVISION 

System Architecture 

The EVision framework is built around four core components: data collection, recommendation engine, data analytics 

layer, and an NLP chatbot for customer support [7], [8]. The system architecture allows EVision to offer real-time, 

personalized recommendations based on various factors like user driving habits and regional constraints [9]. 

 

Data Collection: EVision's database includes user profiles, driving history, EV characteristics, and external 

environmental data like local charging stations and electricity pricing. 

Recommendation Engine: To optimize suggestions, a hybrid machine learning model includes collaborative and 

content-based filtering, as well as neural networks. 

Data Analytics Layer: This component processes data to discover patterns and trends, which improves the 

recommendation process. 

AI Chatbot for Customer Support: The chatbot answers user questions, provides guidance, and enhances engagement 

by delivering personalized assistance in real time. 

User Personalization Module: This module tailors recommendations based on user-specific data such as driving 

behaviors, regional constraints, and demographic information. As additional data from user interactions is collected, the 

module continuously refines its recommendations. 

Components and Functionality 

Personalized EV Recommendation Engine: EVision uses collaborative and content-based filtering to tailor 

recommendations to each user's changing needs, responding dynamically to user behavior and preferences. 
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AI-Based Customer Support Chatbot: Built on AI frameworks such as spaCy and GPT, the chatbot provides interactive 

support by answering user questions on EV characteristics, charging infrastructure, and pricing considerations. 

Data Analytics for Consumer Insights: EVision's analytics dashboards allow users to customize, visualize popular EV 

models, and track usage patterns based on user feedback and behavior analysis. 

Dynamic EV Specifications Analysis: EVision's regularly updated database offers consumers with essential data on 

battery life, charging compatibility, and cost-efficiency to help them make informed decisions. 

4. METHODOLOGY 

Data Preprocessing 

Data preprocessing stages include missing value handling, unit standardization, and feature scaling to improve model 

performance [10]. 

Model Training and Testing 

The dataset is separated into training and testing subsets, with model performance measured using accuracy, recall, and 

F1 score. Training includes hyperparameter adjustment to improve suggestion accuracy and relevance [11]. 

System Implementation 

Backend: Powered by technologies like TensorFlow and Scikit-Learn, the backend is optimized for data storage and ML 

processing. 

Frontend: The user interface is designed for ease of interaction, displaying recommendations and chatbot functionalities. 

Deployment Environment: A cloud-based deployment ensures scalability, security, and efficient processing, allowing 

for real-time updates and responses to user inquiries. 

 

5. RESULTS AND ANALYSIS 

Evaluation Metrics 

The system's performance is evaluated based on recommendation accuracy, system response time, and user satisfaction 

[10]. User feedback indicates high satisfaction with the personalized recommendations and real-time support provided 

by the NLP chatbot [12]. 

Experimental Results 

Tests show that EVision has considerably higher recommendation accuracy than traditional systems, aligning closely 

with user preferences and decreasing decision fatigue. 

User Feedback Analysis 

User feedback on chatbot interactions indicates a high level of satisfaction with personalized recommendations and 

interactive support. Users believe the chatbot's responses are prompt, relevant, and helpful in guiding their decision-

making process. 

Case Studies 

Examples exhibit EVision's flexibility to adapt to a wide range of user needs. For example, urban users interested in long-

range EVs are given tailored recommendations that balance range with city-friendly characteristics like as regenerative 

braking. 

 

6. DISCUSSION 
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Impact on User Experience 

EVision enhances the EV selection experience by reducing complexity and offering customized recommendations that 

align closely with user needs. 

Advantages of Integrated ML and NLP 

By integrating machine learning and NLP, EVision enhances the EV selection experience by reducing complexity and 

offering customized recommendations that closely match user needs [6], [12]. Through interactive support and real-time 

customization, EVision bridges the gap between user requirements and the available EV options, promoting a more 

sustainable transportation ecology [13]. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: EVision: Tailored Car Recommendations for Every Driver: Designed to simplify your electric vehicle search. By 

understanding your unique needs and preferences, providing you personalized recommendations to help you find the 

perfect EV. 

7. BENEFITS AND IMPACT 

EVision’s framework offers numerous benefits: 

Enhanced Consumer Confidence: Personalized advice enable people to convert to electric vehicles by enhancing trust 

in their decisions. 

Informed Decision-Making: EVision integrates real-time data and user feedback to facilitate informed decision-making. 

Scalability and Flexibility: The framework’s adaptability ensures relevance in the dynamic EV market. 

Environmental Impact: EVision promotes EV adoption, which helps to reduce greenhouse gas emissions and develop 

a sustainable transportation ecology. 

8. CONCLUSION 

EVision captures the spirit of a visionary approach to the changing landscape of electric vehicles. By leveraging AI, 

machine learning, and data analytics, EVision creates a dynamic and responsive framework that goes beyond typical 

recommendation systems. It prioritizes the consumer, allowing for individualized EV options based on individual needs, 

driving habits, and environmental ideals. EVision's agility anticipates the needs of a quickly changing market and 

promotes an intuitive ecosystem in which consumers feel empowered to make informed, sustainable decisions with ease. 

This user-centered methodology not only bridges the gap between EV functionality and consumer expectations, but it 
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also contributes to the larger shift toward environmentally friendly transportation alternatives. As the globe embraces 

electric mobility, EVision is a monument to harness the potential of technology-driven innovation, guiding consumers 

toward a more sustainable future with efficiency, ease, and purpose. 

FURTHER RESEARCH 

In the coming years, more research will be required to develop and implement the EVision concept. This phase will 

concentrate on developing, training, and testing a powerful recommendation system capable of reliably interpreting user 

preferences and optimizing Electric Vehicle (EV) purchases. The study will focus on improving machine learning models 

and AI capabilities to provide high accuracy, adaptability, and user-centered responsiveness. 
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