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Abstract :  The aim of this project is to create a bicycle rental system that offers a seamless, eco-friendly mode of    transportation 

while promoting healthy living. This innovative and user-centric platform will facilitate easy access to bicycles for commuting, 

fitness, and recreation. The system will incorporate features like QR code scanning and geolocation tracking, ensuring efficient and 

smart operations. On the administrative side, detailed information such as bicycle usage history, ride records, and payments will be 

securely stored, alongside updates on the number of docking stations available, enhancing both management and security.  
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I. INTRODUCTION 

A bicycle rental system tailored for university campuses addresses the transportation challenges faced by students and staff, 

while also promoting sustainability, health, and convenience. University campuses often span vast areas, presenting diverse 

commuting needs. Traditional modes of transport, such as walking or using motor vehicles, may not offer the best combination 

of eco-friendliness, affordability, and convenience. To tackle these issues and align with the increasing emphasis on green 

transportation, a campus-specific bicycle-sharing system is being introduced. The goal of this system is to provide a cost-

effective, easily accessible, and sustainable means of transportation, ensuring a smoother and greener commute across the 

university grounds. 

 

II. LITERATURE REVIEW 

The integration of bicycle rental applications into urban transportation systems has emerged as a significant topic of interest 

among researchers and practitioners. These applications not only promote sustainable mobility but also contribute to reducing 

urban congestion and enhancing environmental quality. As cities evolve towards smarter infrastructures, the future of bicycle 

rental systems is anticipated to incorporate several promising trends. 

One notable trend is the integration with smart city frameworks, which leverages IoT and data analytics to optimize bike-

sharing services. By connecting bicycles to a network of sensors and mobile applications, cities can provide real-time data on 

bike availability, maintenance needs, and user preferences (Li et al., 2020). This connectivity facilitates a seamless user 

experience and enhances operational efficiency. 

Furthermore, the adoption of electric bicycles (e-bikes) has gained traction, particularly in urban areas where topography can be 

challenging. E-bikes expand the user base by accommodating individuals who may not traditionally engage in cycling due to 

physical limitations or distance concerns (Böcker et al., 2019). The inclusion of e-bikes into rental systems presents an 

opportunity to attract a diverse demographic, thereby promoting more sustainable transportation options. 

Augmented Reality (AR) enhancements in rental applications are also becoming prevalent. AR can provide users with 

immersive navigation experiences, interactive maps, and gamification features that engage users and encourage bicycle use 

(Schmidt et al., 2021). Such features not only enhance user satisfaction but also foster community engagement through shared 

experiences. 

The focus on security and safety in bicycle rental systems is paramount. Research indicates that perceived safety significantly 

influences users' willingness to engage with bike-sharing programs (Fishman et al., 2014). Therefore, the incorporation of 

advanced security measures, such as GPS tracking and theft detection systems, is essential in building user trust and encouraging 

regular use (Tzeng et al., 2021). 

Recent literature also highlights the evolution of data sharing and open APIs as a means to foster collaboration among service 

providers, municipalities, and third-party developers. By facilitating access to data, these initiatives enhance transparency and 

encourage innovation in the development of user-centric features (Zhang et al., 2022). 
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Moreover, studies emphasize the importance of user communities and social engagement. Building a vibrant community 

around bicycle rental systems through social media platforms and user feedback loops can significantly enhance user loyalty and 

satisfaction (Sanné, 2018). 

In conclusion, the literature indicates that the future of bicycle rental applications lies in embracing technological advancements, 

prioritizing user needs, and fostering community engagement. By focusing on these areas, bicycle rental systems can evolve into 

sustainable and integral components of urban mobility networks. 

 

III. WORKING METHODOLOGY 

To ensure that the development of the bicycle rental application meets user expectations and effectively addresses their needs, a 

systematic approach was adopted. The methodology consisted of several key phases: user requirement gathering, design and 

implementation, data collection, and analysis. Each phase played a crucial role in shaping the final application. 

 

                          
 A] User Requirement Gathering- 

 

A survey was conducted to ascertain user requirements and preferences regarding the bicycle rental application. This survey  

    aimed to gather insights from potential users, including students, faculty, and non-faculty members. 

 

1) Formulation of the Questionnaire: 
Following a thorough literature review and consultations with subject matter experts, a structured questionnaire was 

designed. This questionnaire comprised 14 questions encompassing various formats, including multiple-choice, open-

ended, and semi-closed questions.  

Key focus areas included: 

o Interest in using bicycles 

o Desired features in the rental system 

o Preference for a mobile app versus a website 

o Payment methods 

o Pricing models 

o Preferred rental locations on campus 

o Interest in renting out personal bicycles for income generation 

 

 

 

 

2) Pre-testing of the Questionnaire: 

Prior to distribution, the questionnaire underwent a pre-test phase where it was evaluated by experts. This step ensured 

clarity, relevance, and comprehensiveness of the questions, allowing for any necessary revisions before the survey was 

disseminated. 
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B] Survey Distribution- 

 

The finalized questionnaire was distributed via Google Forms to a diverse group of respondents, including over 50 

students, faculty members, and non-faculty participants. The objective was to collect rich and diverse data that would 

provide insights into user preferences and behaviour. 

 

 

C] Data Collection and Analysis- 

 

Data were collected from the survey responses, with a focus on analysing user preferences and requirements for the 

bicycle rental application. 

 

o Statistical Analysis: 

                   The collected data were subjected to statistical analysis to derive meaningful insights. Proportions,    

                    averages, and frequency distributions were calculated to understand user preferences effectively. 

          

 

o Demographic Analysis: 

                     
                                         Figure 1: Overview of College Demographics 

 

As illustrated in Figure 1, a significant majority of the respondents (92.5%) were students, indicating a strong 

potential user base for the application. 

 

 

 

o Interest in Bicycles: 

                                         
                                        Figure 2: User Interest in Bicycle Utilization 

 

Figure 2 shows that 79.2% of respondents expressed a positive inclination toward using bicycles, highlighting 

the potential for promoting environmentally friendly transportation options on campus. 
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o Desired Features: 

 

 
                                     Figure 3: Desired Features for Bicycle Rental Application 

 

 

Figure 3 captures user suggestions regarding additional features they would like to see in the application, 

providing critical insights for further development. 

 

 

o Rental Duration Preferences: 

                                                  
                                        Figure 4: Preferred Duration for Bicycle Rentals 

 

 

As depicted in Figure 4, the survey revealed that many respondents prefer hourly rental options, alongside daily 

rentals, indicating the need for flexible pricing models. 

 

 

 

o Location Preferences: 

 

 
                             Figure 5: Preferred Bicycle Rental Locations on Campus 

 

 

Figure 5 illustrates specific locations where users prefer to access bicycles, which will aid in determining strategic 

placement of rental stations. 

 

 

 

o Renting Personal Bicycles: 
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                                             Figure 6: Interest in Renting Personal Bicycles 

 

The survey revealed that 40% of respondents were interested in renting out their bicycles, which serves as a 

unique selling proposition (USP) for the application, as shown in Figure 6. 

 

 

 

D]  Application Design and Implementation- 

 

Based on the insights gained from the survey, the design of the bicycle rental application commenced with a focus on 

usability and user experience.  

           Key considerations included: 

 

 User Interface (UI): The UI was designed to be intuitive and user-friendly, ensuring ease of navigation and access to key 

functionalities. 

 Registration and Login: A streamlined registration process was implemented, allowing users to register using existing 

social media accounts or email. 

 Search and Booking Features: An advanced search functionality was integrated to facilitate quick access to nearby rental 

locations and available bicycles. 

 Payment Integration: A secure payment gateway was established to support multiple payment methods, enhancing 

convenience for users. 

 QR Code Integration: The app features QR code scanning for unlocking and returning bicycles, simplifying the rental 

process. 

 User Support: An in-app support system was established to assist users with any queries or issues they may encounter. 

 

 

E] Continuous Feedback and Iteration- 

 

Regular user testing sessions were conducted during the development phase to gather feedback on the application’s 

usability and functionality. This iterative approach ensured that user feedback directly influenced subsequent design 

modifications, leading to a more refined and user-centric application. 

 

IV. CONCLUSION 

This research aims to provide a framework for developing an application focused on sustainable transportation. To begin with, 

we conducted a survey to understand users' travel patterns and identify their specific needs. The bicycle rental system application 

is designed to offer a simple and convenient solution for renting bicycles. By promoting sustainable, healthy, and efficient 

transportation, this application plays a vital role in fostering eco-friendly urban environments. It encourages users to make 

environmentally responsible choices while boosting physical activity and minimizing the carbon footprint associated with 

traditional modes of transport. 
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