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Abstract- The rapid expansion of the pre-owned automobile industry has increased the demand for reliable and intelligent digital 

platforms for vehicle trading. Traditional used-car marketplaces often face challenges such as lack of transparency, inefficient 

search mechanisms, inconsistent pricing, and fraudulent listings, which reduce user trust and overall customer satisfaction. This 

research proposes an AI- powered car marketplace designed to improve the process of buying, selling, and exchanging second- 

hand vehicles through intelligent automation and secure digital infrastructure. The proposed system integrates advanced 

technologies including intelligent search optimization, personalized recommendation systems, automated listing moderation, and 

secure authentication mechanisms to enhance platform reliability and usability. The platform provides users with detailed vehicle 

listings, filtering and comparison features, responsive communication channels, and mobile-friendly accessibility to simplify 

customer interaction and decision-making. The backend architecture is developed to support scalable data management and 

efficient transaction handling using modern web technologies. Artificial Intelligence modules are incorporated to improve 

recommendation accuracy, optimize search relevance, and identify suspicious or duplicate listings. Experimental evaluation 

indicates that the proposed system improves search efficiency, recommendation precision, and operational transparency 

compared to conventional online used-car trading systems. The research demonstrates how AI-driven digital marketplaces can 

enhance trust, user engagement, and efficiency within the pre-owned vehicle industry while providing a scalable solution suitable 

for modern automotive e-commerce applications. 
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I. INTRODUCTION 

 
The pre-owned automobile sector has become one of the 

fastest-growing segments of the automotive industry due to 

increasing consumer demand for affordable and accessible 

transportation solutions. In recent years, the Indian used-car 

market has experienced substantial growth driven by digital 

transformation, rising internet penetration, and the availability 

of organized online vehicle trading platforms. Despite this 

growth, traditional used-car purchasing systems continue to 

face several challenges including lack of transparency, 

inconsistent pricing, limited vehicle verification, and 

fraudulent listings. These issues reduce customer confidence 

and create difficulties in establishing trust between buyers and 

sellers. 

 

The emergence of organized pre-owned car marketplaces has 

significantly improved the accessibility and reliability of 

second-hand vehicle trading. Major automotive companies and 

online platforms such as Cars24, OLX Autos, and Quikr have 

introduced structured systems that provide verified vehicle 

information, inspection services, and digital transaction 

support. These platforms have contributed to increased 

transparency and enhanced customer engagement within the 

used-car ecosystem. Market studies indicate that affordability, 

vehicle availability, and digital convenience are among the 

major factors contributing to the rapid expansion of the pre- 

owned automobile industry. 

 

Research on consumer behavior further highlights that vehicle 

condition, pricing, brand reputation, and model reliability are 

the primary factors influencing purchasing decisions in the 

second-hand car market. Customers increasingly prefer 

platforms capable of providing accurate information, secure 

communication, and intelligent search functionality. However, 

many existing systems still lack advanced personalization, 
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 efficient fraud prevention mechanisms, and intelligent 

recommendation capabilities. 

 

To address these limitations, this research proposes an AI- 

powered car marketplace designed to improve the process of 

buying, selling, and exchanging pre-owned vehicles through 

intelligent automation and secure digital infrastructure. The 

proposed platform integrates Artificial Intelligence techniques 

including recommendation systems, intelligent search 

optimization, and automated moderation to enhance user 

experience and operational efficiency. The system also 

incorporates responsive user interfaces, secure authentication 

mechanisms, and scalable cloud-based architecture to ensure 

reliability and usability across different devices and user 

groups. 

 

The primary objective of this research is to develop a modern 

digital marketplace that enhances transparency, improves 

search relevance, minimizes fraudulent activities, and provides 

personalized vehicle recommendations for users. By 

integrating AI-driven functionalities with modern web 

technologies, the proposed system aims to create a secure, 

efficient, and scalable solution suitable for the evolving 

demands of the automotive e-commerce industry. 

 

 
Fig. 1. The growth of the used car market in India 

 

II. LITERATURE REVIEW 

 

[1] Devavrat Purohit (1992), “Exploring the Relationship 

Between the Markets for New and Used Durable Goods: The 

Case of Automobiles,” Marketing Science, vol. 11, no. 2, pp. 

154–167. 

 

This study analyzed the relationship between the markets for 

new and used automobiles and examined how changes in new 

vehicle models affect the value and depreciation of used cars. 

The research highlighted that consumer demand, pricing 

strategies, and product innovation significantly influence the 

growth and behavior of the pre-owned vehicle market. The 

findings established the importance of market structure and 

pricing dynamics in the automotive resale industry. 

 

[2] Giriprakash K. (2005), “Used Market Expected to 

Outpace New Car Market,” The Hindu Business Line, vol. 12, 

no. 13. 

 

The study discussed the rapid expansion of the Indian pre- 

owned automobile market and emphasized its potential to 

surpass the new car market in terms of growth. The author 

observed that affordability, organized dealership networks, 

warranties, and certified inspection services were major factors 

increasing customer interest in used vehicles. The research also 

identified significant business opportunities for entrepreneurs 

and automotive companies entering the organized pre-owned 

vehicle sector. 

 

[3] Duvan, B.S. and Aykac, D.S.O. (2009), “Used Car 

Remarketing,” International Conference on Social Sciences 

(ICSS), İzmir, Turkey. 

 

This research examined used-car remarketing strategies in 

countries such as the United States, Europe, and Turkey. The 

authors concluded that successful used-car businesses invest 

heavily in digital technologies, customer relationship 

management, and transparent vehicle verification systems. The 

study demonstrated that technology-driven platforms improve 

customer trust, operational efficiency, and competitiveness 

against independent sellers and unorganized dealers. 

 

[4] Pablo A. Muñoz Gallego and Eva Lahuerta Otero, 

“Strategic Behaviour and Performance of Internet Use by 

Second-Hand Spanish Car Dealers,”  

 

Universidad de Salamanca. has revealed some very interesting 

data about the sector. Among buyers, 66.4% turn to the second-

hand car market as a first option and consider price to be its 

main advantage (87.5%), followed by the guarantee (4.61%). 

62.7% of buyers in this market acquired the vehicle they were 

initially looking for, although 14.7% of respondents still 
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 maintain that one cannot be sure of the condition the vehicle is 

in when buying it. 

 

[5] A Study on Consumer Behavior Towards Preowned 

Cars in India (November 2016) , Dr. Shiva Shankar , Volume 

11, Issues 05. 

 

Explores how Indian consumers decide when buying cars, 

focusing on factors like brand, safety, comfort, fuel efficiency, 

and quality.This research article examines consumer 

preferences, purchasing patterns, decision- making factors, and 

satisfaction levels associated with buying preowned cars in 

India. The study provides insights into market trends, 

behavioral influences, and the challenges faced by buyers and 

sellers in the used vehicle market. It contributes to better 

understanding consumer behavior in the Indian automotive 

sector, which is crucial for marketers, dealers, and 

policymakers. 

 

[6] Vinit Tyagi, Mohd Fazal Khan, and Rehman Khan 

(2025), International Journal of Research Publication and 

Reviews, vol. 06, issue 05. 

 

This study focused on the transformation of traditional car 

trading systems into digital marketplace platforms. The 

research emphasized the importance of secure authentication, 

intelligent listing management, advanced search systems, and 

administrative control modules. The authors concluded that 

digital platforms significantly improve operational 

transparency, user convenience, and transaction efficiency in 

the used-car marketplace. 

 

[7] International Journal of Research Publication and 

Reviews (March 2025) Praveen Kumar, Divya , Volume 06, 

Issues 03. 

 

The study discussed the integration of Artificial Intelligence 

technologies in online used-car marketplaces. The research 

highlighted that AI-powered systems improve vehicle 

recommendation accuracy, automate pricing analysis, enhance 

intelligent search functionality, and support fraud detection 

mechanisms. The findings demonstrated that AI-driven 

automation increases platform efficiency, reduces manual 

effort, and improves the overall user experience in digital 

automotive marketplaces. 

 

 

III. RESEARCH OBJECTIVES 

 

1. To design and develop an AI-powered online marketplace 

for buying and selling pre-owned vehicles. 

2. To implement intelligent search and recommendation 

systems for improving user experience and search 

accuracy. 

3. To develop automated moderation and fraud detection 

mechanisms for secure vehicle listings. 

4. To provide secure authentication and reliable 

communication between buyers and sellers. 

5. To improve transparency, efficiency, and scalability in the 

second-hand car trading process using modern web 

technologies and Artificial Intelligence. 

 

IV. METHODOLOGY 

 

The methodology adopted for this research follows a structured 

and technology-oriented approach for designing, developing, 

and evaluating an intelligent online marketplace for second-

hand vehicles. The proposed methodology integrates modern 

web technologies, Artificial Intelligence (AI), and user-centric 

design principles to improve transparency, efficiency, 

scalability, and security within the platform. The development 

process includes requirement analysis, system architecture 

design, AI model integration, database implementation, and 

performance evaluation to ensure reliable and effective system 

functionality. By combining intelligent automation with secure 

digital infrastructure, the proposed system aims to enhance user 

experience and simplify the process of buying and selling pre-

owned cars. 

 

 Research Design 

This research uses both descriptive and experimental research 

design methods. The descriptive approach was used to 

understand user requirements, market trends, and limitations of 

existing used-car platforms. The experimental approach was 

applied to design and test AI- based features such as 

recommendation systems, intelligent search, and fraud 

detection. The system was developed using an iterative 

development model to allow continuous improvement through 

testing and feedback. 

 

Requirement Analysis 

Requirement analysis was conducted through literature review 

and comparative study of existing platforms such as Cars24, 
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 OLX Autos, and CarDekho. User surveys and stakeholder 

discussions were also carried out to identify customer 

expectations and system requirements. 

 

The analysis phase identified functional requirements such as 

vehicle listing, search, and authentication, along with non-

functional requirements including security, scalability, and 

performance. System constraints related to technology stack 

and database structure were also considered during 

development. 

 

System Architecture Design 

A modular and scalable system architecture was designed for 

the proposed platform. The front-end layer was developed 

using React.js and Shadcn UI to provide an interactive and 

responsive user interface. The back-end layer utilizes Node.js 

APIs and Prisma ORM for handling business logic and server-

side operations. Supabase with PostgreSQL was used as the 

database layer for structured and secure data storage. 

 

An AI layer was integrated to support recommendation 

systems, intelligent search, and automated moderation features. 

Secure user authentication and verification were implemented 

using Clerk Authentication services. In addition, WhatsApp 

Business API was integrated to enable secure communication 

between buyers and sellers. The overall system architecture 

follows a client–server model with REST-based 

communication and component-based UI design. 

 

Data Modeling and Dataset Preparation 

Data modeling was performed by creating structured tables for 

user profiles, car listings, vehicle images, activity logs, and AI 

interaction data. Datasets for AI modules were prepared using 

public car specification datasets, price trend data, sample user 

interaction patterns, and manually curated moderation data. 

 

Data preprocessing and cleaning techniques such as handling 

missing values, normalization, and feature extraction were 

applied to improve data quality and model performance. 

 

AI Model Development 

Three AI-based components were implemented in the proposed 

system: 

1. Recommendation Engine: 

Uses content-based and behavior-based filtering techniques to 

provide personalized car suggestions based on user searches, 

interactions, preferred brands, and price range. 

2. AI-Based Search Optimization: 

Implements query correction, auto-complete, and 

similarity matching using NLP techniques. Search results 

are ranked based on relevance, popularity, and pricing 

factors. 

 

3. Automated Moderation and Fraud Detection: 

Detects incomplete, duplicate, or suspicious vehicle listings. A 

lightweight classification model was used to identify potential 

fraudulent activities based on listing patterns and quality 

analysis. 

 

3.6 System Development Process 

The system was developed using modern web development 

frameworks and technologies. The front-end was built using 

React.js for UI components and Shadcn UI for styling with a 

mobile-first responsive design approach. 

 

The back-end was implemented using Node.js for API 

development and Prisma ORM for database operations, along 

with middleware for authentication and error handling. 

Supabase and PostgreSQL were used for secure data storage 

and real-time updates, while cloud buckets were used for image 

storage. 

 

For authentication and security, Clerk Auth and Arcjet were 

integrated for secure login, session management, and protection 

against unauthorized access. WhatsApp Business API was also 

integrated to enable direct communication between buyers and 

sellers. 

 

3.7 Testing and Validation 

Multiple testing strategies were used to evaluate the 

performance and reliability of the proposed system. Functional 

testing was performed to verify modules such as login, vehicle 

listing, search, filters, and admin panel functionalities. 

 

Integration testing ensured smooth communication between the 

front-end, backend APIs, and database systems. AI model 

validation was conducted to evaluate recommendation 

accuracy, moderation precision and recall, and search relevance 

performance. 

 

3.8. Deployment 

The final system was deployed using modern cloud hosting 

platforms. Vercel was used for front-end hosting and CI/CD 

pipeline management, while Render and Supabase were used 
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 for backend services and database hosting to ensure scalability 

and reliable system performance. 

 

3.9 Ethical and Security Considerations 

User data protection was ensured through encryption and 

secure authentication mechanisms. Personal information was 

not shared publicly without user consent. Fraud detection 

modules were implemented to prevent misuse of the platform, 

and AI models were trained using safe and verified datasets to 

maintain reliability and security. 

 

3.10 System Design 

 

System Architecture 

 

 
  

Fig.02.System Architecture. 

 

 

 

Activity Diagram 

 
Fig 03. Activity Digram 

 

 State Diagram 

 
Fig 04. State Diagram 

 



 
 

 

© 2026 IJSRET 
6 
 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 IV. RESULTS AND ANALYSIS 

 

4.1 UI Screens Implemented 

 
Fig.05.Landing Page 

Description: 

The landing page of the AI-Powered Car Marketplace includes 

a main heading, an AI-powered search bar for vehicle make and 

model, and a featured cars section that provides users with 

quick access to popular vehicle listings. 

 
Fig.06.Smart AI Search 

Description: 

AI-powered car search feature, allowing users to find vehicles 

by text input (Make, Model) or by 

 

 
 

Fig.07.Login / Signup Page 
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 Description: 

The sign-in page of the AI-Powered Car Marketplace provides 

secure user authentication through Google Sign- In and email-

password login options. The page also includes account 

registration links and secure session management powered by 

Clerk Authentication. 

 

 
 

Fig.08.Car List. 

  

Description : A car listing results page displaying a single result 

card, along with options to Filters and sort by Newest First 

 

V. APPLICATIONS OF AI IN AI-POWERED 

CAR MARKETPLACE 

 

Artificial Intelligence plays a significant role in improving the 

efficiency, security, and user experience of modern online car 

marketplace platforms. The integration of AI technologies 

enables automation, intelligent decision-making, and 

personalized services within the pre-owned vehicle ecosystem. 

 

1. Intelligent Recommendation System 

AI-based recommendation systems analyze user preferences, 

search history, budget range, and vehicle interests to provide 

personalized car suggestions. This improves customer 

engagement and helps users find suitable vehicles more 

efficiently. 

 

2. Smart Search Optimization 

Artificial Intelligence enhances search functionality through 

auto-complete, query correction, and similarity matching 

techniques. AI-based search optimization improves the 

accuracy and relevance of search results, reducing user effort 

and search time. 

 

3. Fraud Detection and Listing 

Moderation 

AI algorithms help identify suspicious, duplicate, or incomplete 

vehicle listings by analyzing listing behavior, pricing patterns, 

and user activity. This reduces fraudulent activities and 

improves trust within the platform. 

 

4. Automated Price Prediction 

Machine Learning models can estimate appropriate vehicle 

prices based on factors such as brand, model, manufacturing 

year, mileage, and market trends. This helps buyers and sellers 

make better pricing decisions. 

 

5. User Behavior Analysis 

AI techniques analyze customer interaction patterns, browsing 

activity, and preferences to understand user behavior. The 

collected insights help improve platform performance and 

customer satisfaction. 
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 6. Conversational Assistance and Chat Support 

AI-powered chatbots and conversational systems assist users 

by answering queries, providing recommendations, and 

guiding customers during the buying or selling process. 

 

7. Secure Authentication and Risk Monitoring 

AI-based monitoring systems improve platform security by 

detecting abnormal login behavior, spam activities, and 

unauthorized access attempts, ensuring safer transactions and 

account protection. 

 

The integration of Artificial Intelligence within the proposed 

car marketplace enhances operational efficiency, improves 

decision-making, and creates a more secure and intelligent 

digital environment for users. 

 

VI. IMPACT ANALYSIS 

 

1. The proposed AI-Powered Car Marketplace improves 

transparency and security in the pre-owned vehicle market 

through AI-based fraud detection and secure 

authentication mechanisms. 

2. Intelligent search optimization and personalized 

recommendation systems enhance user experience by 

helping customers find suitable vehicles quickly and 

efficiently. 

3. The integration of Artificial Intelligence and modern web 

technologies increases operational efficiency, scalability, 

and automation within the online car marketplace system. 

 

VII. CHALLENGES AND LIMITATIONS 

 

1. Data Quality and AI Accuracy One of the major challenges 

in the proposed system is maintaining the accuracy of AI-

based recommendations and search results. The 

performance of 

2. Artificial Intelligence models depends on the quality and 

availability of datasets. 

3. Incomplete or inconsistent data may reduce prediction 

accuracy and recommendation efficiency. 

4. Fraud Detection and Security Issues Although AI-based 

moderation helps identify suspicious and duplicate 

listings, completely preventing fraudulent activities 

remains difficult. Continuous monitoring and regular 

model updates are required to improve platform security 

and maintain user trust. 

5. System Integration Complexity The integration of multiple 

technologies such as React.js, Node.js, AI modules, cloud 

databases, and third-party APIs increases system 

complexity. Ensuring smooth communication between all 

components requires proper testing and maintenance. 

6. Data Privacy and User Protection Protecting user 

information and ensuring secure transactions are important 

challenges in online marketplaces. Strong authentication 

mechanisms and encryption techniques are necessary to 

prevent unauthorized access and data misuse. 

7. Performance and Scalability Limitations The system may 

face performance issues during high traffic and large-scale 

data processing. Internet dependency, server load, and 

real-time processing requirements can affect platform 

responsiveness and overall efficiency. 

  

IX. CONCLUSION 

 

The proposed AI-Powered Car Marketplace successfully 

demonstrates the development of a modern and intelligent 

platform for buying and selling pre-owned vehicles. The 

system integrates advanced web technologies, secure 

authentication mechanisms, and AI-based functionalities to 

improve transparency, user experience, and operational 

efficiency within the used- car marketplace. 

 

The developed platform includes essential features such as 

vehicle listings, intelligent search, personalized 

recommendations, secure user authentication, and 

communication support between buyers and sellers. The 

integration of technologies such as React.js, Node.js, Prisma 

ORM, Supabase, and Clerk Authentication ensures scalability, 

security, and reliable system performance. 

 

Experimental evaluation and system testing indicate that the 

proposed platform improves search relevance, 

recommendation accuracy, and fraud detection compared to 

traditional used-car trading systems. The implementation of 

AI- based modules further enhances platform automation and 

customer interaction. Overall, the research demonstrates that 

Artificial Intelligence can significantly improve the efficiency 

and reliability of digital automotive marketplaces. Future 

enhancements may include advanced price prediction models, 

multilingual AI assistants, and blockchain-based vehicle 

verification systems to further strengthen platform security and 

usability. 
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