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Abstract — This project addresses the critical issue of crop
selection and crop disease detection for Indian farmers by
developing a user-friendly Android app that leverages machine
learning algorithms to recommend the most suitable crop for a
given region and Detecting crop diseases and suggesting
preventative measures and treatments. By analyzing factors such
as temperature, rainfall, and area, the system provides data-
driven insights to inform farmers’ decisions. Key features include
crop prediction using Random Forest classification, disease
detection, real-time Mandi prices, Al-powered Q&A, community
features, agri news updates, and multi-language support. This
system has the potential to increase crop yields, reduce losses, and
enhance the livelihoods of Indian farmers, ultimately
contributing to the growth of India's agricultural sector.

I. INTRODUCTION

Agriculture is the backbone of India's economy, with a
significant portion of the population dependent on it for their
livelihoods. However, Indian farmers face a myriad of
challenges, including unpredictable weather patterns, varying
soil types, and the uncertainty of crop selection. In a country
where agriculture occupies the second-largest land area
globally, the need for innovative solutions to support farmers
and enhance agricultural productivity is paramount.

This research paper introduces a cutting-edge application
that leverages machine learning algorithms and image
recognition technology to recommend crop yields and detect
crop diseases. The application is designed to provide farmers
with data-driven insights to inform their decisions, making
farming more efficient and sustainable.

The core concept of this application revolves around the
development of a machine-learning model that recommends

crop yields based on crucial environmental parameters such as
temperature, area, rainfall, and soil PH. Additionally, the
application includes a robust image recognition system for the
early detection of crop diseases. By providing farmers with
these critical insights, the application aims to equip them with
the tools they need to make well-informed choices about their
crops, ultimately resulting in more resilient and productive
agricultural practices.

To ensure accessibility to a diverse audience, the application
will be available in multiple languages, including Hindi,
English, and Marathi. Furthermore, the application includes a
user-friendly interface that allows farmers to easily input data
and receive insights.

This research paper presents the results of a comprehensive
evaluation of the application's performance in predicting crop
yields and detecting crop diseases. The results demonstrate the
application's potential to significantly boost crop yield and
subsequent profits for Indian farmers, making it a valuable tool
for enhancing agricultural productivity and sustainability.

Il. LITERATURE SURVEY

A. Venugopal, Rima Mathew [1], This paper focuses on the
prediction of crops and the calculation of their yield with the
help of machine learning techniques. Several machine learning
methodologies are used for the calculation of accuracy.
Random Forest classifier and Decision tree classifier were used
for the crop prediction for the chosen district. The proposed
technique helps farmers in decision-making of which crop to
cultivate in the field. This work is employed to search out the
gain knowledge about the crop that can be deployed to make an
efficient and useful harvesting. The accurate prediction of
different specified crops across different districts will help
farmers of Kerala.
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P. Dharmendra Kumar, A. Suhasini, D. Anand [2], The
study presents a crop disease detection system that uses
2DCNN to achieve 98% accuracy through sophisticated
preprocessing and segmentation techniques. Focusing on
automated disease detection highlights the need to grow the
database and add 7 DYPCOE, Akurdi Department of
Information Technology more training data to improve disease
identification in future research.

Nidhi Kundu, Geeta Rani, Kalpit Gupta [3], In This
research paper, the authors achieved the object of automating
the disease detection, classification, and crop loss estimation
for maize crops. The authors pre-processed the collected
dataset by applying the K-Means algorithm. they applied both
supervised and unsupervised algorithms on pre-processed, and
non-pre-processed datasets for classifying images. The authors
trained VGG-19, ResNet-50, and finetuned VGG-16 models
the proposed DL model MaizeNet, on a dataset

I1l. METHODOLOGY

This project utilizes two powerful algorithms, Random
Forest and Convolutional Neural Network (CNN), to predict
crop yields and detect crop diseases.

Random Forest is a popular machine learning algorithm
that is based on the concept of ensemble learning. It combines
multiple decision trees to predict the class of a dataset,
improving the predictive accuracy of the model. The
algorithm is based on two assumptions: (1) there should be
actual values in the feature variable of the dataset for accurate
predictions, and (2) the predictions from each tree must have
low correlations.

(i) Bagging

sampling

Subdata 1 Subdata 2 e
(i) Tree - ~a S
I)uilding/ \ / \\\ / \

S s s N
# & P PN P P
(iii) Tree l l
prediction

(iv) Model output

S
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A class of deep learning techniques known as
Convolutional Neural Networks (CNNs) has shown to be
incredibly successful in a variety of computer vision
applications, including object identification, image
segmentation, and image categorization. CNNs work
especially effectively on applications like image processing,
where the input data has a grid-like pattern.

One kind of deep learning algorithm that works especially
well for tasks involving picture recognition and processing is
the convolutional neural network (CNN). Convolutional,
pooling, and fully connected layers are some of the layers that
make it up.

The essential part of a CNN is its convolutional layers,
which are where elements like edges, textures, and forms are

extracted from the input image by applying filters. Next,
pooling is applied to the convolutional layers' output. which
are employed to down sample the feature maps in order to
decrease the spatial dimensions while keeping the majority of
the data. One or more fully connected layers are then applied
to the output of the pooling layers in order to classify or
forecast the image.

This application also helps farmers to detect the various
diseases the occur on leaves of the crop.
Various types of diseases of leaves:

Apple__healthy

Grape__healthy  Tomat

Fig. sample image dataset

We must first determine the sort of ailment in order to treat
this form of illness. We have employed CNN, or
Convolutional Neural Network, to identify the illness.

We employed CNN and Random Forest for disease
detection and crop prediction, respectively, using Kaggle
datasets for effective feature extraction processing.

Datasets employed in the undertaking:
1) Crop Suggestion Information
2) A New Database on Plant Diseases

TESTING AND EVALUATION PHASE

The model's accuracy for both the training and validation
sets is shown over 30 epochs. The training accuracy increases
steadily from 0.3 to approximately 0.93, while the validation
accuracy also increases but plateaus around 0.85. This indicates
that the model's performance on the validation set is not
improving as much as the training set, suggesting that the
model may be overfitting to the training data.

Model accuracy

— Train
Vvalidation

o 5 10 15 20 25 30
Epoch

To address overfitting, techniques such as regularization,
dropout, or early stopping could be employed. These methods
can help prevent the model from learning the training data too
well, which can negatively impact its ability to generalize to
new, unseen data.
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Model loss
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The image shows the training and validation loss of a deep
learning model. The loss is decreasing over the epochs, which
indicates the model is learning and improving. The validation
loss is slightly higher than the training loss, which suggests
there is some overfitting occurring. However, the gap between
the two is relatively small, so the overfitting is not severe.
Overall, the model appears to be performing well, and the
training process is successful.

IV.RESULTS

As a result, we have created this app, which can make
farming much efficient and easier as well. This crop prediction
and disease detection app can provide valuable insights and
benefits to farmers and the agriculture industry. Farmers can
use these predictions to make informed decisions about
planting, harvesting, and resource allocation. This helps
farmers reduce input costs and minimize environmental impact.

Early detection allows for timely intervention, preventing
the spread of diseases and minimizing crop losses. Farmers can
make data-driven decisions on irrigation, pest control, and
harvesting timelines.To use such application, initially farmer
needs to log in to this application:
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Password Change Langiiaey

forgot password?

Or continue with

Weather

G Sign in with Google

Don't have a Account? Register

After successfully logging into app, user can see
various options like Predict crop, Detect disease, Mandi price,
Agri news etc.

Now let us say farmer wants to predict the crop for
his land area then farmer needs to click on that option which
lead to open another window in which farmer needs to enter
the details like Temperature, Rainfall, Humidity etc.
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Crop Name : Apple

General Description : The botanical name
of appleis “Malus domestica”. Itis an
important commercially grown temperate
fruit which blossoms in spring season and
gives fruit in the autumn season. Itis the
fourth most widely produced fruit after
orange, banana and grapes. Apples are the
rich source of Vitamin-C and Beta-carotene.

Predict Crop

Note : Get District rainfall data (Last Month) from pdf

After filling all the required fields, user can click on below
button to see the crop predicted by machine learning

algorithms according to given parameters.

This is the main feature of the application for disease
detection, where farmers can click a photo of their crop or
upload an image from the gallery. The system uses a trained
model to detect diseases and provides supplementary
preservatives and prevention methods for the crops.
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< Disease Detected < Supplement

Disease : Cherry:Healthy Plantic Organic BloomDrop Liquid

Plant Food

Buy
Now

Name:
Description: There is no difference in care
between sour and sweet cherries. Apply
mulch to retain moisture. Drape netting
over trees to protect the fruit from birds.
Water routinely in dry areas. Thinning
the fruit is not necessary for cherry trees,
as they typically thin naturally in early
summer.

Prevention Measure : Packed with
nutrients. Rich in antioxidants and
anti-inflammatory compounds. Can
boost exercise recovery. May benefit
heart health. May improve symptoms of
arthritis and gout. May improve sleep
quality. Easy to add fo your diet.
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There is another feature for the farmers' community where
farmers can share pictures of their crops and any other crop-
related issues through image posts.
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Rice, scientifically known as Oryza sativa, is a
staple crop that sustains over half of the world's
population, particularly in........

~ Add Post here.

kice, scientifically known as Oryza sativa, is
a staple crop that sustains over half of the
world's population, particularly in Asia.
Cultivated in flooded fields known as
paddies, this grain plays a pivotal role in
global food security. The cultivation of rice
dates back thousands of years, with
evidence suggesting its origin in China and
Southeast Asia. Its adaptability to various
climatic conditions, ranging from tropical to

27-12-2023

View More

temperate zones, underscores its
widespread cultivation. Beyond its
nutritional value as a primary source of
carbohydrates, rice farming also supports
ecosystems, providing habitats for various
aquatic species in paddy fields. However,
modern agricultural practices, including the
use of pesticides and water-intensive
cultivation methods, pose sustainability
challenges. Efforts are underway globally to
develop more resilient and sustainable rice
varieties, ensuring its continued contribution
to global food systems while mitigating

environmental impacts
Take Photo

Upload Image

There is an Agri chatbot for farmers' queries. Farmers
can ask their questions and get answers, as well as receive
agriculture-related news.
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Rice is a staple food that is
consumed by people all over the
world. It is a versatile ingredient
that can be used in a variety of
dishes, from savory to sweet.
There are many different types of
rice, including white rice, brown
rice, and wild rice, each with its
own unique flavor and texture

Government to conduct digital crop survey
across 12 states to gather cultivation data

Date : 03 August 23

Rice is a good source of
carbohydrates and provides
energy for the body. It is also low
in fat and sodium, making it a
healthy choice for those looking
to maintain a balanced diet. In
addition, rice contains important
nutrients such as iron, vitamin B,
and fiber, which are essential for
good health.

Sugar industry requests 6.5% price increase
for ethanol

Date : 02 August 23

Rice can be cooked in a variety

o Type message..

There is multi-language support for the application
Where farmers get the answers to their Queries in Marathi,
Hindi, and English.

V. CONCLUSION

Under the current arrangement, farmers are not connected to
any technology. As a result, there is a good chance of suffering
financial loss. Sometimes, picking the wrong crops can make it
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more difficult for them to

prosper financially. To reduce these losses, our Android app
helps farmers select the right crops for a particular area. From
crop photos, this tool can also help diagnose diseases. If there
are any diseases affecting the crop, the farmer can receive a
suitable solution by using machine learning and image
processing techniques to identify the issue. This boosts the
country's economy by raising the yield rate of crop production.
This provides farmers with a platform to communicate with
applications in their mother tongue and a platform for bilingual
farmer communities.

Furthermore, by encouraging the economical use of
resources like water, fertilizer, and pesticides, the application
can support sustainable agricultural methods. Consequently,
this lessens the effect on the environment and guarantees the
sustainability of agricultural systems in the long run.
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