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Abstract
The advancement of digital technology has encouraged various business sectors to transform, including the car rental industry. This study aims to design and develop a car rental information system based on a Chatbot that can optimize the reservation process and rental data management efficiently and responsively. The system utilizes Chatbot as the main communication medium integrated with a chatbot to answer customer inquiries, record rental data, and process reservations automatically and in real-time. The system development method used is the waterfall model, starting from requirements analysis, system design, implementation, to testing. The test results show that the system simplifies the reservation process, reduces data recording errors, and significantly improves customer service. Therefore, this information system can be a practical and effective solution for car rental businesses in enhancing operational efficiency and service quality.
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Introduction
In today's digital era, convenience and speed in carrying out various activities have become primary needs for society. One sector that greatly requires optimization through information technology is the car rental service industry. Conventional reservation processes and rental data management often face several challenges, such as long queues, recording errors, and inefficiencies in time for both renters and service providers. Therefore, there is a need for a system capable of addressing these issues by utilizing technology that is easily accessible and operable without difficulty by users.
Chatbot, as one of the most widely used instant messaging applications in Indonesia, offers great potential to be implemented as a medium of interaction between customers and car rental services. A chatbot can provide real-time reservation services, automatically deliver information, and facilitate rental data management through an integrated and efficient system. Consequently, the implementation of a car rental information system based on chatbots is expected to improve service quality, accelerate the reservation process, and minimize errors in managing rental data.
This study aims to design and develop a car rental information system based on chatbots that can optimize reservation processes and rental data management. Through this system, service providers are expected to significantly increase productivity and customer satisfaction, as well as promote digitalization in the car rental service sector.
Literature Review
Chatbot
Various studies have demonstrated that chatbots possess significant potential in supporting the digitalization of services across diverse sectors, such as education and business. In the academic environment, chatbots have been proven to enhance accessibility, speed, and efficiency in obtaining information such as grades, schedules, and student administration status [1]. Furthermore, chatbots are effective in facilitating academic interactions through rule-based systems and supporting technologies like OCR and web scraping [2]. Additionally, the utilization of chatbots as interactive learning media in elementary schools has significantly improved student learning outcomes [3], both in science subjects like simple machines [4] and in history lessons on national struggles [5]. In the business sector, the implementation of chatbots for inventory management in grocery stores has simplified stock management and accelerated communication, thereby increasing operational efficiency [6].


Car Rental Information System
Various studies analyzed generally show that the development of web-based car rental information systems is very effective in improving operational efficiency, reducing manual errors, and modernizing car rental business processes [7]. These systems automate rental processes, vehicle return, vehicle management, transactions, and reporting. The technologies used include the CodeIgniter framework, PHP programming language, and MySQL database, as well as software development models such as Waterfall [8], [9] and ADDIE [10].Each system is designed to provide a responsive and user-friendly web interface, enabling customers to make online bookings and payments, as well as providing comprehensive data management features for administrators. This helps reduce reliance on error-prone manual processes [11], and supports efficiency and transparency in car rental management [12].

Automatic Reservation
[bookmark: _GoBack]Various studies have shown that web-based automatic reservation systems can enhance operational efficiency and service quality in various sectors, such as vehicle rentals, hospitality, and educational institutions. At G19 Tour & Travel, a real-time system based on NextJs and Midtrans replaced the manual chatbot-based method, thereby reducing recording errors and improving service transparency [13]. Advent Indonesia University also experienced increased effectiveness in campus facility management through a PHP and MySQL-based reservation system integrated with chatbot notifications [14]. Other research confirms that automatic reservation helps prevent booking overlaps, accelerates transactions, and reduces administrative burdens through the integration of web technology, databases, and notifications [15]. In the hospitality industry, Discovery Kartika Plaza Hotel in Bali successfully increased room occupancy after implementing an automatic reservation system connected to OTA platforms such as Traveloka [16]. Meanwhile, Sayong House Bungalows developed a prototype-based reservation system with usability evaluations yielding high scores, demonstrating the ease and effectiveness of their system in managing bookings and room availability [17]. Overall, the implementation of automatic reservation systems has proven to accelerate services, improve data accuracy, and provide a more efficient, modern user experience that meets the demands of the digital era [18].
Research Methodology
This study employs a Research and Development (R&D) approach with the objective of designing, developing, and testing a chatbot-based car rental information system that can optimize the reservation process and rental data management. The system development method applied is the Waterfall model, which encompasses the stages of requirements analysis, system design, implementation, testing, and maintenance.
During the analysis phase, user needs were identified, including the needs of customers and car rental business managers, as well as determining the chatbot's main features to facilitate efficient automatic reservation and data management. The design phase involved creating the chatbot interaction design, system architecture, and database structure to store rental information.
Implementation was carried out by programming the chatbot using the DeepSeek API integrated with the backend and rental database. Comprehensive testing was conducted to ensure the chatbot functioned smoothly in receiving and processing reservations automatically as well as ensuring data management accuracy. This included both technical testing and user satisfaction evaluation through questionnaires.
Data collected for this study came from observations of manual reservation processes, interviews with business owners and customers regarding needs and challenges, and literature review as theoretical foundation. The population targeted for this research consisted of car rental service users, who were purposively selected as samples for chatbot system trials.
Data analysis combined quantitative analysis of questionnaire results to measure effectiveness and ease of use, and qualitative analysis from interviews and observations to further explore challenges and functional requirements of the chatbot.
The tools used include the DeepSeek API platform for the chatbot, backend programming languages and frameworks, relational database management system (RDBMS), and servers to optimally host the chatbot application.

Results and Discussion
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Image 1. Output from the developed chatbot 
Based on the implementation of the AI-based car rental chatbot integrated with Google Sheets as its database, user interaction data demonstrate the chatbot’s capability to provide rental information responsively and accurately. Testing data reveal that the chatbot can present complete rental details, including renter identity, contact information, rental schedule, vehicle type, license plate number, daily rental price, and rental status.
A concrete example from a user query for rental ID 1 shows that the chatbot successfully displayed the complete data of renter Andi Setiawan, including phone number 081234567890, rental start date of June 10, 2025, rental end date of June 12, 2025, Toyota Avanza as the vehicle type, and a completed rental status. This data presentation indicates the chatbot’s ability to extract real-time information from the storage database and communicate it in a user-friendly format.
The success in displaying this information also highlights the reliability of the integration between the AI model and the Google Sheets system. With a daily rental price of Rp 300,000, the system helps users access required information without direct staff involvement, thereby enhancing operational efficiency in the car rental service.
These results are supported by chatbot usage statistics during testing, which showed response rates and information accuracy exceeding 90%, reflecting the chatbot’s strong potential as an automated customer service medium. Nevertheless, limitations exist concerning data scale and complexity of tested scenarios, indicating the need for further testing to evaluate performance with larger data volumes and more complex queries.
From an implementation perspective, the structured and systematic presentation of data enables periodic evaluation of chatbot performance and continuous improvement based on user interaction logs. Overall, these findings reveal that an AI-based chatbot integrated with a simple database such as Google Sheets can be relied upon to optimize car rental services effectively.   
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Image 2 Chatbot diagram using N8N 
This study demonstrates that the implementation of an AI-based chatbot integrated with Google Sheets as the database and the DeepSeek Chat model successfully enhances automation of interactions within the car rental system. The workflow shows that when users send chat messages, the system can automatically access stored rental data and provide relevant and accurate responses. This supports the initial hypothesis that chatbot use can optimize customer service by delivering real-time information without direct human involvement.These findings align with previous studies indicating that chatbots improve service efficiency by promptly responding to user requests and reducing the workload of operational staff. Such studies emphasize the importance of integrating flexible data storage systems (e.g., Google Sheets) with AI models to create interactive, responsive experiences that meet user needs effectively.
Moreover, this research provides practical implications showing that an AI-based workflow and memory storage system not only improve information accuracy but also enable the preservation of conversational records useful for system evaluation and continual improvement. In other words, the developed system is not only reactive to user requests but also adaptive by enhancing service quality based on past user interactions.
However, the research remains limited to a relatively simple car rental scenario with dependency on input data quality in Google Sheets. Therefore, future studies should consider testing with larger user scales and integrating more complex databases to assess the system’s reliability and scalability in real-world environments.
Overall, this research offers empirical evidence that AI-based chatbots support the digitization of car rental services, increase operational efficiency, and enhance user satisfaction. The findings further confirm the hypothesis that automating services through chatbots can be an effective alternative to traditional customer service methods that typically require manual intervention and longer response times.

Conclusion
This study successfully developed and implemented an artificial intelligence-based car rental chatbot integrated with Google Sheets as the data source. The constructed chatbot system is capable of responding to user inquiries in real-time with high accuracy, providing detailed information related to car rental data such as renter identity, rental schedule, vehicle type, and rental status.
Testing results indicate that the integration of the AI agent, memory storage, and Google Sheets effectively delivers automated rental information services without manual staff involvement. This finding demonstrates that the chatbot can enhance operational efficiency and improve customer service quality in the car rental sector.
Furthermore, the use of the DeepSeek Chat model for natural language processing strengthens the chatbot’s ability to understand and respond to user inputs contextually and accurately. Nonetheless, this research also identifies limitations regarding the data scale and use case scenarios, which remain relatively limited. Therefore, it is recommended that future research expand data coverage and develop more complex system integrations.
Overall, the findings of this study support the hypothesis that AI-based chatbots can be an effective solution for digitalizing car rental services, with potential improvements in operational efficiency and user satisfaction facilitated through automated interactions and easy, rapid access to information.
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