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Abstract: AgroDoc is a smartphone software designed to improve farming methods with features including crop forecasting,
fertilizer suggestions, pest disease identification, and tracking warehouse availability. The tool makes customized recommendations
to increase production and sustainability by analyzing weather data, soil health, and crop-specific needs using sophisticated
algorithms. While the warehouse availability feature guarantees effective post-harvest storage and logistics, the pest disease
detection module facilitates early identification and management, minimizing crop losses. With its easy-to-use interface and
multilingual support, AgroDoc encourages data-driven, sustainable farming methods while providing farmers with useful insights.

IndexTerms: Crop prediction, fertilizer recommendation, pest disease detection, warehouse management, sustainable
agriculture, precision farming, agricultural technology.

l. INTRODUCTION

Growing economies around the world and supporting billions of lives, agriculture is the foundation of human civilization. A
number of issues confront the agriculture industry despite its critical role, such as declining soil health, the negative consequences
of climate change, shifting consumer needs, and restricted access to contemporary equipment and assets. Innovative strategies are
required to improve resilience and productivity in light of these ongoing issues. With data-driven tools that maximize resource
use, boost productivity, and encourage sustainable practices, technology integration in agriculture offers a promising answer.
The revolutionary mobile app AgroDoc tackles these issues by fusing cutting-edge machine learning algorithms with an easy-to-
use Ul. AgroDoc, a computer assistant, gives farmers individualized advice on crop choice, pest management, fertilizer use, and
resource management. By connecting traditional farming methods with contemporary technology, AgroDoc improves decision-
making skills and democratizes access to scientific knowledge.

Technology has a significant impact on crop management, yields, and post-harvest losses in the quickly changing agricultural
world of today. The "Integrated Crop Protection Management" system AgroDoc tackles important problems that farmers
encounter, like insufficient information availability, managing pests and diseases, and ineffective supply chain logistics. Its
primary characteristics consist of:

Crop Prediction: Using soil characteristics, weather predictions, and historical data, AgroDoc uses machine learning algorithms
to suggest the best crops for a particular area. This individualized instruction maximizes potential production while reducing crop
failure risk.

Fertilizer Recommendation: AgroDoc recommends customized fertilizer schedules that maximize crop growth while limiting
damages to the environment and cutting expenses, based on soil health metrics like pH and nitrogen levels.

Pest and Disease Detection: By utilizing Al-powered picture identification, AgroDoc helps farmers to recognize pests and
illnesses through crop image analysis. In order to successfully reduce crop losses, it offers practical suggestions for biological
treatment and pest management.

Warehouse Availability: AgroDoc helps farmers make informed decisions to minimize losses by providing real-time information
on warehouse locations and storage capacity, which enables post-harvest management.

AgroDoc tackles important issues in contemporary agriculture, including as climate resilience, resource management, and fair
access to cutting-edge agricultural knowledge. AgroDoc helps address global concerns like environmental preservation and food
security by encouraging sustainable farming methods and giving farmers more authority. The development, features, and possible
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influence of AgroDoc in revolutionizing farming methods and promoting a data-driven farming ecosystem are examined in this
study.

I1. LITERATURE SURVEY

Advanced technology must be integrated to address the ongoing issues facing agriculture. The use of machine learning, deep
learning, 10T, and data mining to agricultural operations has been the subject of several research, offering creative answers to supply
chain optimization, crop management, fertilizer suggestion, and insect identification. Key contributions to the field are reviewed in
this section:

1. Kaur and Singh (2021): Crop Yield Prediction Using Machine Learning Methods

In order to forecast agricultural productivity, the scientists examined machine learning models including neural networks, support
vector machines (SVM), random forests, and regression-based techniques. In order to increase forecasting accuracy, the study
highlighted the integration of many data sources, including weather patterns, soil characteristics, and historical yields. Highlighting
the possibility of hybrid models that combine SVM and deep learning for accurate predictions was a significant contribution.[1]

2. Kamilaris & Prenafeta-Boldu (2018): The application of deep learning techniques, such as generative adversarial networks
(GANS) and convolutional neural networks (CNNs), to agricultural applications such as disease diagnosis, weed control, and yield
prediction was investigated in this study. It tackled issues including the requirement for sizable labeled datasets and processing
demands, and it promoted open-source datasets and cloud computing to improve scalability.[2]

3.Gupta & Yadav (2020): Data Mining-Based Fertilizer Recommendation System

The authors suggested a data mining-based strategy to customize fertilizer recommendations according to crop type, soil properties,
and environmental factors. Their solution, which combines I0T sensors with soil data and weather forecasts, dynamically modifies
fertilizer recommendations in real-time, encouraging resource efficiency and environmental sustainability.[3]

4.Singh & Singh (2019): The use of techniques such as random forests, artificial neural networks (ANNS), and SVMs to optimize
fertilizer consumption in precision agriculture was investigated in this study. According to the study, combining several data
sources—such as satellite photos, soil health indicators, and meteorological data—is crucial for workable fertilizer application
strategies.[4]

5. Sharma & Singh (2020): Inventory Control in Supply Chains for Agriculture

The authors examined machine learning methods for agricultural supply chains' inventory management, resource optimization, and
demand forecasting. In order to cut waste and improve supply chain efficiency, they suggested real-time tracking solutions by
integrating 10T devices like temperature and humidity sensors. [5]

6. Jha & Sharma (2021): Predictive Analytics for Supply Chains in Agriculture

Predictive analytics for supply chain optimization was highlighted in this study, with particular attention paid to route optimization,
loss avoidance, and demand-supply balance. It suggested using supply chain management technologies in conjunction with big data
and machine learning models to improve efficiency and make decisions in real time. [6]

7.Lu & Xie (2020): Techniques for Image Processing in the Identification of Crop Diseases

The study focused on image processing methods for early disease detection with infrared and optical sensors. The study showed
how high-resolution drone and satellite photography could identify disease symptoms early on and allow for prompt therapies by
combining machine learning and image analysis.[7]

8.Zankari & Shahrukh (2021): Identifying Pests Using Machine Learning
This work concentrated on using CNNs and decision trees to identify pests using picture recognition. It also emphasized how
farmers should proactively treat infestations by integrating 10T devices for real-time pest monitoring.[8]

9.Thangavel & Muthulakshmi (2019):

loT-based methods for tracking crop disease and insect outbreaks were investigated by the writers. Their strategy efficiently
predicted and managed pest infestations by combining machine learning algorithms with real-time data collecting from sensors and
drones.[9]

I11. EXISTING METHODS

1. Crop Prediction

Models for Machine Learning:  Crop yield projections can be made by analyzing historical data (such as weather, soil
characteristics, and crop types) using algorithms like Random Forest, Support Vector Machines (SVM), and neural networks.
Statistical Models: Time-series-based crop yield forecasting is accomplished by statistical models like ARIMA and linear
regression.

2.Fertilizer Prediction
Nutrient Recommendation Systems: For the purpose of recommending suitable fertilizers, models like Integrated Nutrient
Management Systems examine crop needs, soil test findings, and weather.
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Expert-based Fertilizer Recommendations: To prescribe fertilizer for a given crop, systems such as the FAO Fertilizer Guide use
soil properties and expert knowledge.

3. Pest and Disease Detection

loT-based Pest Monitoring Systems: Make use of drones, smart sensors, and Internet of Things devices to continuously monitor
environmental conditions and pest populations.

Image Processing for Disease Detection: Recognize insect infestations or crop illnesses in images and videos by using image
recognition technology, especially Convolutional Neural Networks (CNNs).

4. Recommendation Systems

General Agricultural Advisory Systems: Based on gathered information and analysis, make comprehensive suggestions for post-
harvest management, fertilizer application, pest control, and crop selection.

Mobile and Web Applications: Using integrated datasets and machine learning algorithms, platforms such as AgroDoc provide
farmers with advice that is customized to meet their unique needs

LIMITATIONS:

1. Crop Prediction

Limited Generalization Across Regions: The current models are less effective when applied to varied climates and geographies
because they are frequently customized for certain crops or geographical areas.

Data Availability and Quality: Model performance and accuracy are impacted by the lack of trustworthy, high-quality datasets,
especially historical data, which is particularly prevalent in poor nations.

2. Fertilizer Prediction

Soil Data Precision and Accuracy:

Suboptimal fertilizer recommendation methods are frequently caused by a lack of access to current and comprehensive farm-level
soil data.

Climate Variability Impact:

The majority of models do not adequately account for seasonal and regional climate variability, which affects crop requirements
and nutrient prices.

3. Pest and Disease Detection

Limited Detection of Diverse Diseases and Pests: Image recognition software might not be able to detect every kind of sickness or
pest, particularly those that need specialized knowledge or have less obvious signs.

Limited Cross-species Detection: Detection methods frequently fall short in identifying a broad variety of species or adjusting to
changes in pest behavior in various crops or habitats.

4. Recommendation Systems

Farmer Adoption and Usability: Many solutions fail to take into account farmers' technical expertise and access to technology,
which hinders adoption and usefulness.

Data Privacy and Ownership: Concerns about farm-level data being gathered and utilized by third parties are raised by the absence
of explicit policies pertaining to data privacy and ownership.

1V. PROPOSED METHOD

1.REQUIREMENT ANALYSIS

With practical information on crop selection, fertilizer use, cultivation technigques, and pest management, the AgroDoc  platform
seeks to empower farmers, especially smallholder farmers. AgroDoc adjusts its recommendations for contextual and regional
differences to guarantee their applicability.

Methodology:

User Research: Organize focus groups and interviews to learn more about the difficulties and practices faced by farmers today.
Collaborations:  Collect regional agricultural data and validate findings by collaborating with academic institutions, non-
governmental organizations (NGOSs), and agricultural research institutions.

Technology Viability: Make the app compatible with low-end devices so that farmers in isolated locations can use it.

Deliverables: Subsistence farmers, tech-savvy farmers, senior farmers, and other farmer sectors are identified by detailed user
profiles. Regional agricultural organizations, governmental bodies, and non-governmental organizations can work together through
stakeholder mapping

2.Data Collection
To adjust to various geographical locations and farming methods, AgroDoc's recommendations are based on precise, fact-based, and
localized data. The following data types are necessary:
Soil Health Information: Work together with research groups to collect comprehensive soil profiles, including those that include
minerals, organic matter, moisture content, and pH levels.
Climatic and Weather Data: Combine satellite data and weather APIs to match recommendations with climatic variability and
seasonal forecasts.

« Farmer Data: To tailor reccommendations, gather data on previous crop yields, pest management techniques, and pesticide

use.
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» Data Sources: loT-enabled sensors to measure soil and ambient parameters (e.g., moisture, pH, and temperature) in real
time. A Farmers provide information about crop conditions and insect observations through an intuitive smartphone
interface.

» Difficulties and Mitigation: Data Availability in Remote Areas: Fill in data gaps by using the app to crowdsource information
and augmenting it with synthetic data approaches.

» DataPrivacy: The implementation of consent forms and data anonymization is necessary to preserve user privacy and adhere
to data protection regulations.

« Incentives: By providing incentives like agricultural equipment, consultations, or premium features, you can persuade
farmers to provide data

3.Model Development

AgroDoc makes suggestions that are accurate, dynamic, and context-specific by utilizing machine learning algorithms.

Suggested Models: To handle non-linear data patterns, it is recommended to employ hybrid machine learning models that include
neural networks and decision trees.  Incorporate variables including soil composition, market trends, weather, and past crop
performance. Second, real-time updates based on changing weather and soil conditions are provided in the Fertilizer
Recommendation, to increase the accuracy of recommendations, user feedback is continuously used to learn. TO to Identification of
Pests and Diseases Use augmented reality (AR) to help farmers scan crops and spot problems. Facilitate crowdsourcing pest detection
by allowing farmers to contribute photographs to an expanding regional database.

Validation: Perform practical experiments in various agroclimatic zones.

AJB testing can be used to optimize suggestions based on farmer outcomes (e.g., market demand vs. crop choices).

4.Application Development
»  Frontend Development: Create an easy-to-use interface with dashboards for actionable insights, clear visuals, and intuitive
navigation. Incorporate gamification components (such as badges and awards) to promote app adoption. Offer farmers
interactive training courses that walk them through the capabilities of the app.
« Backend Development: Utilize cloud-based architecture for scalability and effective data management in backend
development. Use offline synchronization to ensure continuous operation in places with spotty internet access.
5. Integration
Aims: Seamlessly integrate third-party APIs for satellite imaging, 10T sensors, and meteorological data. Compatibility with current
farm management software should be made easier. Utilize edge computing to make on-device predictions in real time in places with
inadequate connection. To integrate with other agricultural technology, such as irrigation systems and machines, a modular
architecture should be designed.

6. Testing

Functional Testing: Verify the timeliness and correctness of recommendations driven by Al.

To assess the resilience of the system, model real-world events (such as abrupt weather shifts or pest outbreaks). The purpose of
security testing is to verify adherence to data protection laws, such as the GDPR. Make use of penetration testing and two-factor
authentication (2FA). The following are examples of iterative improvements: Gather user input while conducting field tests to
enhance usability and refine functionality.

7.Deployment

«  Pilot Launch: Prior to a full-scale rollout, begin with a pilot program in a designated area to improve the app.

+  Local Partnerships: Work together with cooperatives, NGOs, and governments for farmer training and distribution.

«  Multilingual Support: Offer farmers with poor reading levels voice-activated functions in a variety of languages and dialects.
8.Maintenance and Updates
Regularly update agricultural data, pest information, and weather patterns. Improve user interface and functionality based on feedback
to enhance user experience.

9.Impact Assessment

Long-term objectives: Address local issues while gradually expanding AgroDoc to new areas. Create global collaborations to
exchange research results and create best practices for agriculture that is sustainable.

Metrics: Monitor changes in soil health with information from farmer inputs and Internet of Things devices. Surveys and
conversations with farmers are conducted to determine adoption rates and improve suggestions.

This suggested methodology describes a thorough process for creating AgroDoc, emphasizing data-driven suggestions, user-centric
design, and scalable, secure technology to efficiently assist farmers.

V. Experimental Results
The AgroDoc application's Integrated Crop Management (ICM) approach showed great promise for improving agricultural decision-
making. With the integration of pest and disease detection, fertilizer recommendations, crop forecasting, and warehouse availability,
the system offered a complete solution to maximize farming operations.

»  Crop Prediction: The Random Forest Classifier and Support Vector Machine (SVM) algorithms used in the crop prediction
model produced an accuracy of more than 95%. Weather, soil health, and historical data were used to determine this
performance. Despite the positive outcomes, accuracy and applicability should be increased through additional refinement
using more regional and customized data.

»  Fertilizer Recommendation: The fertilizer recommendation system proved to be helpful in preventing overfertilization and
increasing cost-efficiency by recommending the right kind and amount of fertilizer. The availability of precise and current
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data, however, had an impact on the system's accuracy, underscoring the significance of frequent updates for optimum
performance.

» Pestand Disease Detection: The accuracy rate of the pest and disease detection system, which was driven by Convolutional
Neural Networks (CNN) and image processing, exceeded 90%. Real-time image uploads allowed the system to successfully
identify common pests and diseases, allowing for prompt pest treatment. The ability to identify subtle illness markers and
image quality, however, had an impact on its efficacy.

«  Warehouse Availability: Through logistical optimization, the warehouse availability function successfully suggested
adjacent storage options, reducing post-harvest losses. However, this function's effectiveness hinged on how timely and
accurate the warehouse data was.

»  Overall System Performance: The AgroDoc system demonstrated great promise in providing farmers with tools for data-
driven decision-making. Although it performed well across a number of modules, issues with data accuracy, real-time
implementation, and system optimization were found.
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V1. Conclusion

The AgroDoc smartphone application represents a significant advancement in agricultural technology by integrating key crop
management functions—crop prediction, fertilizer optimization, warehouse management, and pest and disease detection—into a
unified, user-friendly platform. Unlike existing agricultural apps that address isolated aspects, AgroDoc offers a comprehensive app
roach to farm management, equipping farmers with data-driven insights to enhance productivity and sustainability.

The promotion of sustainable farming methods, increased crop yields, and better resource use are among the expected results.
AgroDoc might revoluti onize farming for farmers of all sizes and help create a resilient agricultural industry that strikes
a balance between environmental sustainability and the expanding demands of food production. AgroDoc wants to ensure a
sustainable future for future generations by utilizing cutting-edge technology to improve farmers' livelihoods, protect ecosystem
health, and increase food security.

VI1l. ACKNOWLEDGMENT

We Thammineni Rupa, Lakku Sathyajith Reddy, Akkulappagari Niharika, Vutharaji Yaswanth, Chinnam V N S L Harshitha would
like to thanks to our supervisor Dr Akshatha Y Assistant Professor at Presidency University, for their valuable support and guidance
throughout this paper. We would also like to extend our gratitude to Presidency University for providing the necessary resources
and facilities for the successful completion of this work.

Lastly, we are grateful to our families and friends for their unwavering encouragement and support.

REFERENCES

[1] Kaur, P., & Singh, H. (2021). "Machine Learning Approaches for Crop Yield Prediction: A Review." Agricultural Systems.

[2] Kamilaris, A., & Prenafeta-Boldu, F. X. (2018). "Deep Learning in Agriculture: A Review." Sensors.

[3]. Gupta, P., & Yadav, A. (2020). "Fertilizer Recommendation System Using Data Mining Techniques.” Journal of Cleaner
Production.

[4] Singh, R., & Singh, S. (2019). "Optimizing Fertilizer Usage Using Machine Learning Algorithms.” Computers and Electronics
in Agriculture.

[5] Sharma, S., & Singh, P. (2020). "Inventory Management in Agricultural Supply Chains: A Review." Operations Research.

[6] Jha, R., & Sharma, A. (2021). "Predictive Analytics for Agricultural Supply Chains." International Journal of Production
Economics.

[7] Lu, Y., & Xie, L. (2020). "Using Image Processing Techniques for Disease Detection in Crops." Agricultural Informatics.

[8] Zankari, K., & Shahrukh, M. (2021). "Pest Detection in Agriculture Using Machine Learning." Computers and Electronics in
Agriculture.

[9] Thangavel, K., & Muthulakshmi, R. (2019). "loT-Based Pest and Disease Monitoring in Agriculture." Journal of Agricultural
Informatics.

[10] Ghosh, S., & Mukherjee, S. (2020). Predictive modeling for monsoon forecasting using machine learning techniques. In 2020
IEEE Calcutta Conference (CALCON) (pp. 1-5). IEEE.

[11] Sharma, M., & Singh, A. (2019). Decision support system for effective fertilizer and pesticide management. In 2019 IEEE
International Conference on Computational Intelligence and Computing Research (ICCIC) (pp. 1-6). IEEE.

[12] Patel, A., & Gupta, R. (2022). Plant disease detection using deep learning techniques: A survey. In 2022 IEEE International
Conference on Emerging Trends in Information Technology and Engineering (icETITE) (pp. 1-6). IEEE.

[13] Kumar, V., & Jain, S. (2023). Utilizing big data analytics for crop demand forecasting. In 2023 IEEE International Conference
on Data Science and Advanced Analytics (DSAA) (pp. 1-6). IEEE.

[14] Raves Akhtar, Shabbir Ahmad Sofi, “Precision agriculture using IoT data analytics and machine learning,” Journal of King Saud
University - Computer and Information Sciences, 2021, PP. 1-17.

JETIR2501215 | Journal of Emerging Technologies and Innovative Research (JETIR) www jetir.org \ cl04


http://www.jetir.org/

