17 IISREM

27 ‘3%34,
e-Journal

%ﬁ%ﬂ

Volume: 09 Issue: 01 | Jan - 2025

nternational Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.448 ISSN: 2582-3930

CROWD SOURCING OF DISEASES AND PESTS INFORMATION

ROHINI A1, GADUPUTI TRETESWAR NAIDUZ?, DARISI PHANI BALA JASWANTH3 KASTURI
DEEPAK# REDDY MASU TEJA>

1Asst.Professor in Department of Computer Science and Engineering & Presidency University, Bengaluru

2Student in Computer Science and Engineering & Presidency University, Bengaluru
3 Student in Computer Science and Engineering & Presidency University, Bengaluru
4Student in Computer Science and Engineering & Presidency University, Bengaluru
5 Student in Computer Science and Engineering & Presidency University, Bengaluru

Abstract —

This Android application is a transformative tool for
farmers, leveraging crowdsourcing to address the
critical challenges of identifying and managing plant
diseases and pests. The platform allows farmers to
upload images of diseased or pest-infested plants to a
community driven space, where agricultural experts,
knowledgeable individuals, and fellow farmers can
analyze and provide insights into potential issues. This
collaborative approach bridges knowledge gaps and
offers timely, practical solutions to agricultural
problems.

In addition to its diagnostic capabilities, the app serves
as an all-in-one resource hub for farmers. It includes a
step-by-step guide for cultivating specific crops, from
land preparation to harvest, enabling even novice
farmers to adopt best practices. The platform also
features short, engaging videos that highlight newly
emerging diseases, pest outbreaks, and preventive
measures, keeping the farming community informed
about current threats and innovative solutions.

The app combines cutting-edge technology, including
image  recognition and community  feedback
mechanisms, with a user-friendly interface tailored for
rural accessibility. By promoting interaction and
knowledge exchange among users, the application
creates a virtual community that supports continuous
learning and collective problem-solving.

This project aims to empower farmers with timely and
accurate information, helping them make informed
decisions to enhance productivity, reduce losses, and
promote sustainable farming practices. By fostering
collaboration and utilizing digital tools, the application
has the potential to revolutionize the way farmers
manage plant health, contribute to food security, and
adapt to the challenges of modern agriculture.
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1.INTRODUCTION

Agriculture is the backbone of many economies and a
primary source of livelihood for millions of people
worldwide. However, farmers often face significant
challenges related to plant diseases and pest infestations,
which can lead to severe crop losses and threaten food
security. Traditional methods of identifying and
managing these issues can be time-
consuming, expensive, and inaccessible to
small-scale farmers in remote areas. To address these
challenges, technology-driven solutions are increasingly
being adopted, offering innovative ways to support
farmers.

This project introduces an Android application
developed using Java in Android Studio, designed as a
crowdsourcing platform to tackle plant health issues.
The app empowers farmers by creating a digital
community where they can share their experiences,
upload images of diseased or pestaffected plants, and
receive feedback from knowledgeable individuals

and agricultural experts. This collaborative approach
provides timely and cost-effective solutions, fostering a
sense of community and shared responsibility among
users.

In addition to crowdsourced identification, the
application includes comprehensive resources to
support farmers. These resources include step-bystep
farming guides tailored for specific crops, educational
videos on emerging plant diseases and pests, and
preventive measures to mitigate risks. By combining
user-generated content with curated educational
material, the app serves as an all-in-one solution for
improving farming practices and promoting sustainable
agriculture.
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2. LITERATURE SURVEY

Agriculture, as a cornerstone of global food security,
faces challenges like crop diseases, pest infestations, and
the lack of accessible technological solutions for farmers.
Crowdsourcing has emerged as a transformative
approach, leveraging community collaboration and
digital platforms to address these issues. This survey
examines related works, their methodologies, and how
they align with the goals of this project.

2.1. Crowdsourced Data for Early Detection

Research by Pethuraj and Selvaraj (2019) emphasized
the role of crowdsourced data in mitigating pest
outbreaks through early identification. Real-time data
submissions by farmers enabled timely interventions,
reducing crop losses. Similarly, Ramcharan et al. (2019)
demonstrated the effectiveness of instant feedback
mechanisms in diagnosing crop diseases, underscoring
the value of community-driven platforms in enhancing
decision-making. These findings validate the need for a
platform that integrates real-time reporting and collective
knowledge sharing.

2.2. Mobile
Management

Applications  for  Agricultural

Mobile apps like PlantVillage, as discussed by Carranza
et al. (2021), have shown significant success in
diagnosing crop diseases using image recognition
technology. These platforms empower farmers by
providing localized solutions tailored to specific
challenges. Goel et al. (2020) further highlighted the
scalability and cost-effectiveness of mobile tools for pest
surveillance, emphasizing their potential to bridge the
knowledge gap for small-scale farmers.

2.3. User Engagement and Motivation

Haklay (2013) identified sustained participant motivation
as critical for crowdsourcing platforms. Strategies such
as incentives, user-friendly interfaces, and feedback
mechanisms ensure consistent engagement. Freitag et al.
(2016) highlighted the importance of peer validation in
maintaining data accuracy, a challenge also addressed in
this project’s design by incorporating community
moderation.

2.4. Multilingual and Accessible Platforms

Accessibility plays a pivotal role in agricultural
technology adoption. Studies have shown that
multilingual support significantly improves usability
among diverse user groups (Goel et al., 2020).

Integrating  regional  languages  helps  bridge
communication gaps and ensures inclusivity, aligning
with the project’s focus on empowering farmers across
linguistic and cultural boundaries.

2.5. Practical Cultivation Guidance and Educational
Tools

Providing farmers with practical and accessible
educational resources is essential. Yadav et al. (2018)
highlighted the importance of step-by-step guides and
video tutorials in improving farming practices among
smallholder farmers. Such tools enhance knowledge
transfer and foster confidence in adopting modern
techniques. This aligns with the project’s inclusion of a
cultivation guide and educational resources.

3. PROPOSED METHODOLOGY

The proposed Android application is designed to help
farmers identify and manage plant diseases and pests
through crowdsourcing, community collaboration,
and educational tools. The application incorporates
various features that combine technology with real-
time community support to address the challenges
faced by farmers.

A central component of the application is
crowdsourcing for disease and pest identification.
Farmers can upload images of their affected plants,
which are then analysed using image recognition
algorithms powered by Al. These algorithms are
trained on a large dataset of plant diseases and pests
to provide an initial diagnosis based on the images
uploaded. However, to ensure greater accuracy, the
application will also rely on community feedback.

Once a diagnosis is made, other users—including fellow
farmers, agronomists, and experts—can review and
provide additional feedback, refining the diagnosis and
offering further advice. This collaborative approach
harnesses the collective knowledge of the farming
community, ensuring a more accurate and
comprehensive solution.

To enhance the reliability of diagnoses, the application
will include peer validation and moderation features.
Experienced farmers and experts will be able to validate
the responses provided by others, helping to ensure the
accuracy of the shared information. This feature adds an
extra layer of trust and credibility to the platform,
making it a valuable resource for farmers seeking
guidance on pest and disease management.
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In addition to diagnosis and feedback, the app will
provide real-time feedback and notifications to farmers.
After an image is processed and a diagnosis is provided,
farmers will receive immediate results detailing the
disease or pest, its potential causes, and suggested
corrective actions. This allows farmers to take swift,
informed steps to address the issue. Furthermore, the
app will send push notifications to alert farmers about
potential outbreaks in their region. These notifications
will be based on the collective data from community
uploads and expert analyses, ensuring farmers are kept
informed about emerging threats in a timely manner.

Finally, the application will feature disease and pest
alerts, providing regular updates on newly identified
diseases or pest outbreaks. This ensures that farmers are
not only informed about the issues impacting their crops
but are also equipped with preventive measures to avoid
future outbreaks.

Through these methods, the proposed application
combines cutting-edge technology with community-
driven solutions, empowering farmers to make informed
decisions, reduce crop losses, and improve overall
productivity. The real-time feedback, collaborative
diagnosis, and educational resources will help foster a
resilient and sustainable agricultural community.

4. ARCHITECTURE OVERVIEW

The architecture of the proposed Android application is
designed to be scalable, modular, and efficient,
integrating various components that work together to
provide real-time plant disease and pest identification,
crowdsourced feedback, and educational resources.
Below is an overview of the application's architecture:

1. User Interface (Ul) Layer

The Ul layer is responsible for providing a seamless and
intuitive experience to the users (farmers, agronomists,
experts). It includes:

e Camera Interface: Allows farmers to capture and
upload images of affected plants.

e Image Upload: Facilitates the process of
uploading images for diagnosis.

o Feedback and Interaction: Allows users to
interact with each other, view diagnoses, provide
feedback, and ask questions.

o Educational Resources: Displays guides, videos,
and tutorials to help farmers understand diseases,
pests, and preventive measures.

e Notifications: Alerts farmers about new
diagnoses, pest outbreaks, and relevant news.

2. Backend Layer

The backend layer processes the data submitted by users
and manages the application's functionality, ensuring
smooth operations. It is composed of the following
components:

e Cloud Storage: Stores images, user data, and
other content uploaded by farmers. Popular
solutions like Google Cloud or AWS can be used
for scalability and reliability.

o Database: Maintains a record of user profiles,
uploaded images, diagnostic history, feedback,
and educational content. It is essential for
tracking user activity and providing personalized
recommendations.

o Image Recognition Service: This service is
powered by an Al-based model that analyzes the
uploaded plant images. It compares the images
against known disease and pest patterns and
returns an initial diagnosis.

e Crowdsourced Feedback  Module:  This
component handles the collection and
management of feedback from other users. It
facilitates user interaction by enabling others to
provide their insights, validate diagnoses, and
suggest treatments.

e Peer Validation and Moderation: Ensures that
the feedback provided by users is accurate and
trustworthy by leveraging expert and
experienced farmer validation.

o Real-Time Notifications: A notification service
sends updates about the diagnosis, emerging
diseases, and pest outbreaks, ensuring that

farmers receive timely and actionable
information.

3. Al and Image Recognition Layer

The Al layer powers the image recognition

functionality of the app. It consists of:

e Al Model: An image classification model trained
using a large dataset of plant diseases and pests.
The model analyze the uploaded images and
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identifies the most probable disease or pest. It
returns a confidence score that indicates the
likelihood of the diagnosis being accurate.

e Continuous Learning: As more images are
uploaded and feedback is received, the Al model
continuously learns and improves its accuracy,
ensuring that it can handle more complex or
regional variations of diseases and pests.

4. Community Interaction Layer

This layer allows farmers and experts to interact and
collaborate in solving agricultural challenges. Key
components include:

o Feedback Mechanism: Allows farmers to
provide feedback on diagnoses, suggest
treatment methods, or share their personal
experiences.

o Expert Reviews: Experienced users, including
agronomists, validate the feedback and offer
more detailed insights to ensure the information's
accuracy.

e Discussion Forums: Provides a platform for
farmers to engage in discussions, share
experiences, and ask questions about crop health
management.

5. Real-Time Analytics Layer

This component analyzes the data collected from
users in real-time and provides actionable insights, such
as:

e Pest and Disease Outbreak Prediction: By
analyzing trends in the data, this layer predicts
outbreaks based on user-uploaded images,
location data, and expert analysis.

e Regional Alerts: The system sends notifications
to users based on geographic location, alerting
them about potential outbreaks or threats in their
region.

6. Educational Resources Layer
This layer includes all the educational content aimed

at helping farmers adopt modern and sustainable farming
practices:

e Step-by-Step Guides: Detailed guides for various
crops, including information on cultivation, pest
management, and disease control.

e Instructional Videos: Short videos explaining
how to identify new diseases or pests and
offering prevention tips. These videos can be
made in multiple languages for accessibility.

e News and Updates: Provides real-time updates
on emerging plant diseases, pest outbreaks, and
other relevant agricultural news.

7. Security Layer

Security is crucial for protecting user data and
ensuring the integrity of the app. This layer includes:

o Data Encryption: Ensures that sensitive data
(images, user information) is securely stored and
transmitted.

e User Authentication: Manages user registration,
login, and session management to ensure only
authorized users can access the platform.

e Privacy Compliance: Adheres to global data
privacy regulations to ensure the safe handling of
user data.

8. Integration with External Systems

The app can also integrate with external systems and
technologies to enhance its functionality:

e Weather Data Integration: Uses real-time
weather data to predict pest outbreaks or disease
progression based on climate factors.

e loT Integration: Future versions can integrate
with 10T devices (e.g., soil sensors, drones) to
provide more accurate diagnoses based on
environmental factors such as humidity,
temperature, and soil moisture.

5. CONCLUSION

The proposed Android app for crowdsourcing
information about plant diseases and pests aims to
address significant challenges faced by farmers and
agricultural experts. By leveraging Al for image
recognition, crowdsourced feedback, and expert
validation, the app offers an efficient and scalable
solution for the rapid identification and management of
plant diseases and pests. It enables farmers to access
timely and accurate information, helping them make
informed decisions to protect their crops and optimize
their farming practices.

The app’s architecture ensures that it is highly
modular and flexible, allowing for easy updates and
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integration with new technologies such as 10T devices,

weather data, and advanced Al models. The community
interaction layer facilitates knowledge sharing and
collaboration, fostering a sense of support and
connection among farmers, experts, and agricultural
professionals.

With its comprehensive set of features, including real-
time notifications, educational resources, and predictive
analytics, the app is poised to revolutionize the way
farmers manage plant health, ultimately contributing to
better crop yields and sustainable farming practices. The
focus on user security and data privacy ensures that the
app remains trustworthy and reliable for all users.

In summary, this app not only enhances the efficiency
of plant disease and pest management but also empowers
farmers with the tools and knowledge needed to adapt to
emerging agricultural challenges, making it a valuable
asset for the future of agriculture.

6. Future Work

While the current version of the app has demonstrated
considerable success in crowdsourcing disease and pest
information, there are several opportunities for future
enhancements and expansions. The following outlines
key areas of future work to further improve the app's
capabilities and expand its reach:

6.1. Improved Al Model Accuracy

One of the primary areas for improvement is the
continuous enhancement of the Al model used for
diagnosing crop diseases and pests. The current
model, while effective, can benefit from further
training with a larger and more diverse dataset. By
incorporating more images from a variety of crops
and geographical locations, the Al system can better
handle regional variations in diseases and pests.
Additionally, integrating advanced machine learning
techniques such as deep learning and convolutional
neural networks (CNNSs) could significantly improve
the accuracy of diagnosis, especially for complex or
rare diseases.

6.2. Real-time Pest and Disease Outbreak Prediction

Future versions of the app could include predictive
analytics to forecast pest outbreaks and disease
progression based on weather patterns, historical data,
and regional trends. By integrating real-time
meteorological data and applying Al-driven
forecasting models, the app could alert farmers in
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advance about potential outbreaks in their
area,enabling them to take preventive measures before
an infestation or disease spreads. This predictive
capability would add a proactive dimension to the
app, allowing farmers to protect their crops more
effectively.

6.3. Integration with 10T Devices

As Internet of Things (1oT) technology becomes more
prevalent in agriculture, future versions of the app
could integrate with 10T devices such as soil sensors,
weather stations, and drones to gather realtime
environmental data. This data could be used to
provide more accurate diagnoses and tailored
recommendations based on specific farm conditions.
For example, soil moisture levels, temperature, and
humidity could be factored into pest and disease
predictions, offering farmers more personalized
insights and recommendations for crop management.

6.4. Multilingual Support

To reach a broader audience, especially in diverse
agricultural regions, the app could expand its
multilingual support. By incorporating more regional
and local languages, the app would be more
accessible to farmers who may not be proficient in the
primary language used in the app. This will increase
the adoption of the platform and ensure that it is
inclusive and useful to a wider demographic,
particularly in developing countries with multilingual
populations.

6.5. Enhanced Community Engagement and
Collaboration Tools

Incorporating more interactive and collaborative tools
within the community feature could further enhance
user engagement. Future updates might include forums,
discussion boards, or live chat features where farmers
can interact with experts or each other in real-time. This
would foster a more dynamic and collaborative
environment for knowledge sharing. Additionally,
implementing gamification elements, such as rewards or
leaderboards for contributing valuable feedback or
content, could motivate more users to actively
participate.
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