[| Volume 9 || Issue 3 || March 2025 || ISSN (Online) 2456-0774
INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH

AND ENGINEERING TRENDS
Smart Agricultural Equipment Rental System

Anmol S Budhewar?, Pramod G Patil?, Karunesh Shivade®, Aniket Patil*, Dipesh Kumar Yadav®
Assistant Professor, Computer Engineering, SITRC, Nashik, India?
Student, Computer Engineering, SITRC, Nashik, India®*5
anmolshudhewar@gmail.com? pgpatill1@gmail.com? karunesh.shivade@gmail.com® aniketbpatil2003@gmail.com?
dipeshyadav836@gmail.com®

**k*

Abstract: Agriculture is the bedrock of India's economy, and providing farmers with modern tools is crucial for progress. In Nashik,
Mabharashtra, accessing farm equipment often involves time-consuming travel and high rental costs. Digitalizing equipment rental offers a
key solution, recognized globally for its positive societal impact. This project aims to develop a user-friendly mobile application to
streamline this process for local farmers. The app will allow them to easily check real-time equipment availability, view transparent rental
costs, make immediate bookings, and schedule rentals in advance, all from their location. This digital infrastructure will directly address
current challenges, reducing inconvenience and financial burdens. Improved access to modern tools via a seamless rental system is expected
to boost farming efficiency, promote better practices, increase productivity, and advance the agricultural sector in Nashik, potentially
serving as a model for wider adoption across India, aligning with the growing trend of digital agriculture to improve farmers' livelihoods.
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I.Introduction:
Agriculture has consistently served as the fundamental backbone
of the Indian economy, playing a vital role in its sustenance and
advancement. Recognizing the challenges faced by farmers in
accessing modern agricultural tools, several Indian Non-
Governmental Organizations (NGOs) are actively involved in
promoting their adoption to enhance agricultural productivity.
While organizations may possess the necessary equipment to meet
farming requirements, the current process often necessitates
farmers to undertake inconvenient and costly travel to various
locations simply to rent essential machinery.This cumbersome
procedure highlights the pressing need for more efficient
solutions. Consequently, the concept of intelligent digital
agriculture has been recognized in the latest Global Opportunities
Report as a leading technical opportunity with the potential to
generate a significant positive impact on society. This project aims
to address the existing inefficiencies by digitalizing the process
through which farmers can rent agricultural equipment. The core
objective is to develop a user-friendly application that empowers
farmers to seamlessly rent necessary devices, check their real-time
availability, and ascertain rental costs, all from the convenience of
their location in Nashik, Maharashtra. Furthermore, the
application will incorporate a feature enabling farmers to book
equipment in advance, ensuring timely access for critical
agricultural operations. Recognizing the evolving landscape of
Indian agriculture, which has progressively shifted from reliance
on animal power to a greater dependence on human and
mechanical forces, particularly considering the increasing costs
associated with animal husbandry and the advancements in human
labor, there is a growing imperative to introduce automation into
farming practices. In this context, this project extends to digitizing
the accessibility of farm supplies for farmers, thereby contributing
to the broader trend of agricultural modernization. The specific
objectives of this endeavor include the development of an
application that allows farmers to easily procure equipment for
rent, check its availability, and ultimately reduce the expenses
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associated with physically visiting rental centers for these
purposes. The advance booking functionality will further enhance
convenience and planning capabilities for farmers, ensuring they
can secure the necessary equipment precisely when needed,
thereby supporting more efficient and productive agricultural
activities in the region.

Il.Literature survey

The software architecture of this agricultural equipment rental
application is fundamentally structured into a two-tiered system,
encompassing a client-facing front-end and a data-centric back-
end.[9]

The front-end, developed utilizing the Java platform, serves as the
primary interface for user interaction. Its core responsibility is to
facilitate seamless communication and data exchange between
farmers and the underlying system. Functionally, the front-end
enables farmers to perform critical operations related to equipment
rental, notably the reservation of required machinery for specified
durations. Upon successful validation and registration, the system
generates a unique identifier (ID) for the farmer, which serves as
a persistent reference for subsequent interactions within the
application. Robust error handling is implemented within the
registration module to ensure data integrity; specifically, if a
farmer attempts to register using a mobile phone number that
already exists within the system, a clear error message is
displayed, preventing the creation of duplicate accounts.[12]
Following successful registration, the farmer gains access to a
suite of functionalities, including the ability to authenticate using
their assigned ID, browse and select desired machinery from the
available inventory, and manage their account security through
password modification. Furthermore, the front-end incorporates a
portal interface where farmers can input detailed requirements and
submit requests for machinery that may not currently be available
at the designated rental center. The culmination of the farmer's
interaction within the application is characterized by the
successful booking or request of the necessary equipment.[15]
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The back-end of the application is primarily responsible for
persistent data management and storage. An Oracle database has
been selected as the underlying data repository. This robust
database system facilitates the secure and efficient storage and
retrieval of application data. The communication between the
front-end and the back-end is mediated through database queries.
The front-end initiates queries to upload new data into the back-
end, such as farmer registrations and equipment booking details,
and conversely, retrieves data from the back-end to populate the
user interface with information regarding equipment availability,
rental costs, and booking confirmations.[17]

In addition to the farmer-centric front-end, the application
incorporates a distinct interface for the Zonal Head. Access to this
administrative module is secured through a username and
password-based authentication mechanism. Upon successful
login, the Zonal Head is presented with a comprehensive view of
all machinery orders placed within their designated geographical
area. This administrative interface empowers the Zonal Head to
perform crucial management tasks, including the analysis of
machine demand based on submitted requests and bookings, and
the authorization or sanctioning of equipment rentals in
accordance with established operational requirements and
resource availability. This hierarchical structure ensures efficient
management and oversight of the agricultural equipment rental
operations within specific zones.[21]

111.Methodolgy
Web Application Architecture

Web application architectures define the intricate collaborative
relationships between various software components, including the
front-end applications users directly interact with, the underlying
middleware frameworks that provide essential services and
manage interactions, and the back-end databases responsible for
storing and retrieving persistent data. This carefully orchestrated
cooperation is crucial for ensuring seamless interoperability and
functionality across a diverse range of web applications. The
fundamental process of accessing a website begins when a user
enters a specific Uniform Resource Locator (URL) into their web
browser's address bar and initiates the request by pressing the
"Enter" key.[24] Upon receiving this request, the browser acts as
a client, sending a message across the network to the designated
web server associated with that URL. The server then processes
this incoming request, retrieves the necessary resources, such as
HTML files, CSS stylesheets, JavaScript code, images, and other
assets, and formulates a response. This response, containing the
requested website data, is then transmitted back to the user's
browser. Once the browser receives this information, it interprets
and renders it, displaying the visual representation of the website
to the user.[26] Following this initial loading phase, the web
application often initiates further interactions by executing queries
or scripts, typically written in languages like JavaScript, within the
user's browser. These client-side operations can dynamically
update the website's content, respond to user actions, and
communicate asynchronously with the server to fetch or submit
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additional data without requiring a full page reload. This
interactive capability allows customers to actively engage with the
website, navigating through different pages, submitting forms, and
utilizing various features. Remarkably, the entire sequence of
events, from the initial URL request to the complete rendering and
interactive functionality of the website, typically occurs within a
matter of seconds, providing users with a responsive and efficient
online experience.[29]

Obviously, it aims to work competently and at the same time to
achieve its special needs and goals. Web application engineering
is fundamental because most of the global system's movements,
and because all applications and devices use online
communications. Manage scaling, productivity, strength and
security. A web application has two pieces of code that runs
simultaneously.

¢ One that run on browser and responds to user input.
e Other that run on server and responds to https requests.

While writing the code it is up to developer to decide how to relate
these two codes.

For the server side, usually used languages JAVA
For the client side, usually used languages are XML etc.[30]
Features of web application:

¢ Sending data via http which can be understandable by client side
interface and vice versa

¢ Making sure request contain valid data.
¢ Limits the visibility of users based on permission.
o Offers authentication to users.

o Creates, modify and delete data.
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Figure 5: Mobile application architecture
Mobile application architecture

Application engineering is a number of advances and models for
the improvement of fully organized portable projects that rely on
explicit measurement devices in the industry and dealer. If you are
creating an application design, see Programs for Working with
Remote Devices. B. Mobile phones and tablets. Application
technologies for mobile app architectures are many advances and
models to improve fully organized portable projects that rely on
explicit industries and dealers. When creating an application
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design, consider programs that handle remote devices. B. Mobile
phones and tablets. Mobile app architecture design typically
consists of several levels: Application engineering is a number of
advances and models for improving fully organized portable
projects that rely on explicit industries and retailers. When
creating an application design, consider programs that handle
remote devices. B. Mobile phones and tablets. Mobile app
architecture design typically consists of several levels:

¢ Presentation Layer - contains Ul components as well as the
components processing them

e Business Layer - composed of workflows, business entities and
components.

o Data layer - comprises data utilities, data access components
and service agents.

IV.Conclusion

In conclusion, the development of an online management
framework for agricultural equipment rental establishes a robust
system aimed at optimizing productivity and simplifying the
administrative processes associated with the state's agricultural
machinery rental sector, thereby significantly minimizing reliance
on manual labor. This digital framework inherently contributes to
a more sustainable environment by substantially reducing the need
for paper-based documentation, while simultaneously offering
considerable time savings for both farmers and rental providers.
Furthermore, the provision of comprehensive documentation for
the entire project ensures transparency and facilitates a clear
understanding of the system's functionalities, enabling
stakeholders to implement necessary modifications and future
enhancements effectively.The inherent scalability of this
application paves the way for numerous potential extensions,
further amplifying its utility and impact. Future developments
could include the integration of detailed analytical capabilities,
potentially incorporating state-specific requirements and
regulations to tailor the platform to diverse regional needs across
India. Expanding the scope of the platform to encompass the rental
or procurement of essential agricultural inputs such as plants and
fertilizers would create a more holistic resource for farmers.
Moreover, the incorporation of GPS technology and interactive
maps could provide valuable insights into the real-time
transportation status of rented equipment, enhancing logistical
efficiency and transparency. These potential extensions
underscore the adaptability and long-term viability of this digital
framework in continuously supporting and advancing the
agricultural sector in Nashik, Maharashtra, and potentially
beyond.

V. References

[1] Budhewar, Anmol S., et al. "SECURE CARE HUB: A
BLOCKCHAIN-ENABLED PLATFORM FOR
STREAMLINED HEALTHCARE SERVICES."
INTERNATIONAL JOURNAL 8.9 (2024).

[2] Patil, Anmol S. Budhewarl Pramod G., et al. "A
COMPREHENSIVE SURVEY ON ENSEMBLE MULTI

IMPACT FACTOR 6.228

FEATURED DEEP LEARNING MODELS: APPLICATIONS,
CHALLENGES, AND FUTURE DIRECTIONS."

[3] Patil, Pramod G., et al. "INTRANET SYSTEM FOR
COMPANY."

[4] Patil, Pramod G., et al. "BLACK SPOT DETECTION USING
ANDROID APP."

[5] Budhewar, Pramod G. Patill Anmol S. et al.
"RANSOMWARE DETECTION AND CLASSIFICATION
USING MACHINE LEARNING." INTERNATIONAL
JOURNAL 8.9 (2024).

[6] Jagneet, Aashish G., et al. "FACE RECOGNITION-BASED
ATTENDANCE SYSTEM USING GROUP PHOTOS."
INTERNATIONAL JOURNAL 8.9 (2024).

[7] Budhewar, Anmol S., Pramod G. Patil, and Sunil M. Kale.
"Neighbour-Aware  Cooperation For  Semi-Supervised
Decentralized Machine Learning." Educational Administration:
Theory and Practice 30 (2024): 2039-2047.

[8] Budhewar, Anmol S., and Shubhanand S. Hatkar. "Visual
Cryptography Identity Specification Scheme." International
Journal of Computer Sciences and Engineering 7.4 (2019): 1148-
1152,

[9] Khanna, A.; Rodrigues, J.; Gupta, N.; Swaroop, A.; Gupta, D.
Local Mutual Exclusion algorithm using fuzzy logic for Flying Ad
hoc Networks. Compute. Common. 2020, 156, 101-111.

[10] Luo, X.W.; Zhang, L.Y. The optimal scheduling model for
agricultural machinery resources with time window constraints.
Int. J. Simul. Model. 2016, 15, 721-731.

[11] Edwards, G.; Sorensen,C.G.; Bochtis, D.D.; Munkholm, L.J.
Optimised schedules for sequential agricultural operations using a
Tabu Search method. Comput. Electron. Agric. 2015, 117, 102—
113.

[12] Tan, W.; Zhao, Y. Web service composition based on chaos
genetic algorithm. Comput. Integr. Manuf. Syst. 2018, 24, 1822—
1829.

[13] Ghomi, E.J.; Rahmani, A.M.; Qader, N.N. Service load
balancing, scheduling, and logistics optimization in cloud
manufacturing by using genetic algorithm. Concurr. Comput.
Pract. Exp. 2019, 31, e5329.

[14] Zhang, W.; Pan, X.H.; Liu, Z.; Dong, T.Y.; Zhang, L.
Manufacturing service scheduling strategy based on cloud model
ant colony optimization. Comput. Integr. Manuf. Syst. 2012, 18,
201-207.

[15] Al-shihabi, S.T.; AlDurgam, M.M. A max—min ant system
for the finance-based scheduling problem. Comput. Ind. Eng.
2017, 110, 264-276.

[16  Li, L.; Cheng, F.; Cheng, X.; Pan, T. Enterprise
manufacturing logistics network optimization based on modified
multi-objective particle swarm optimization algorithm. Comput.
Integr. Manuf. Syst. 2018, 24, 2122-2132.

[17] Liu, J.W.; Guo, Y.; Zha, S.S.; Wang, F.L.; Zhang, S.C. Multi

WWW.IJASRET.COM 98



[| Volume 9 || Issue 3 || March 2025 || ISSN (Online) 2456-0774
INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH

AND ENGINEERING TRENDS

station assembly sequence planning based on improved particle
swarm optimization algorithm. Comput. Integr. Manuf. Syst.
2018, 24, 2701-2711.

[18] Gao, W.F.; Liu, S.Y. A modified artificial bee colony
algorithm. Comput. Oper. Res. 2012, 39, 687-697.

[19] Zhou, J.J.; Yao, X.F. A hybrid artificial bee colony algorithm
for optimal selection of QoS based cloud manufacturing service
composition. Int. J. Adv. Manuf. Technol. 2017, 88, 3371-3387.

[20] Zeng, B.; Li, M.F.; Zhang, Y.; Ma, J.H. Research on
Assembly Sequence Planning Based on Firefly Algorithm. J.
Mech. Eng. 2013, 49, 177-184.

[21] Omid, N.A.; Modjtaba, R. A new fuzzy membership
assignment and model selection approach based on dynamic class
centers for fuzzy SVM family using the firefly algorithm. Turk. J.
Electr. Eng. Comput. Sci. 2016, 24, 1797-1814.

[22] Kumar, A.; Bawa, S. Generalized ant colony optimizer:
swarm-based meta-heuristic algorithm for cloud services
execution. Computing 2018, 101, 1609-1632.

[23] Alabbadi, A.A.; Abulkhair, M.F. Multi-Objective Task
Scheduling Optimization in Spatial Crowdsourcing. Algorithms
2021, 14, 77.

[24] Cao, B.W.; Liu, X.H.; Chen, W.; Zhang, Y.; Li, A.M. Depth
Optimization Analysis of Articulated Steering Hinge Position
Based on Genetic Algorithm. Algorithms 2019, 12, 55.

[25] Zhou, K.; Wen, Y.Z.; Wu, W.Y.; Ni, Z.Y.; Jin, T.G.; Long,
X.J.; Zaitseva, E. Cloud Service Optimization Method Based on
Dynamic Artificial Ant-Bee Colony Algorithm in Agricultural
Equipment Manufacturing. Math. Probl. Eng. 2020, 2020, 1-11.

[26] Chen, Y.L.; Niu, Y.F.; Liu, J.; Zuo, L.D.; Wang, L. Task
distribution  optimization for multi-supplier collaborative
production in cloud manufacturing. Comput. Integr. Manuf. Syst.
2019, 25, 1806-1816.

[27] Garg, S.; Modi, K.; Chaudhary, S. A QoS aware approach for
runtime discovery, selection and composition of semantic web
services. Int. J. Semant. Web Inf. Syst. 2016, 12, 177-200.

[28] Wu, Q.W.; Ishikawa, F.; Zhu, Q.S. QoS-aware
multigranularity ~ service  composition:  modelling  and
optimization. IEEE Trans. Syst. Man Clyburn. Syst. 2016, 46,
1565-1577.

[29] Zeng, L.Z.; Benatallah, B.; Ngu, A.H.H.; Dumas, M.; Chang,
H. QoS aware middleware for web services composition. IEEE
Transoft. Eng. 2004, 30, 449-470.

[30] Karaboga, D. Artificial bee colony algorithm. Scholarpedia
2010, 5, 6915.

[31] Karaboga, D.; Basturk, B. On the performance of artificial
bee colony (ABC) algorithm. Appl. Soft. Comput. 2008, 8, 687—
697.

[32] Yan, Z.H.; Ding, Q.L. The appliance of wasp colony
algorithm to realize dynamic job shop scheduling. Modul. Mach.
Tool Autom. Manuf. Tech. 2004, 49-50.

IMPACT FACTOR 6.228

[33] Karaboga, D.; Basturk, B. A powerful and efficient algorithm
for numerical function optimization: artificial bee colony (ABC)
algorithm. J. Glob. Optim. 2007, 39, 459-471.

[34] Long, X.J.; Zhang, J.T.; Qi, X.; Xu, W.L.; Jin, T.G.; Zhou,
K. A self-learning artificial bee colony algorithm based on
reinforcement learning for a flexible job-shop scheduling
problem. Concurr. Comput. Pract. Exp. 2021, e6658.

WWW.IJASRET.COM 99



