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ABSTRACT: Crop Recommendation System Agriculture is a crucial pillar of many economies, significantly
contributes to Gross Domestic Product (GDP). The challenge faced by farmers in choosing the right crop is exacerbated
by factors like climate changes, soil variations, and limited knowledge of modern farming methods. This issue extends
to both domestic and farmland, as environmental conditions such as temperature, water levels, and soil quality remain
unpredictable. To address this problem, our research proposes a system aiding farmers in crop selection by considering
factors such as sowing season, soil type, and geographical location. Moreover, the integration of precision agriculture,
leveraging modern technology, is gaining ground in developing nations, focusing on crop management tailored to
specific sites. This paper introduces machine learning techniques, including k-Means and Decision Tree, to predict the
optimal crop for a given soil type based on comprehensive datasets. The app utilizes market demand analysis to
empower farmers with insights into current market trends and prices, enabling informed decision-making regarding
crop selection and production volume. Continuous feedback mechanisms foster a collaborative community where
farmers can share experiences and insights, contributing to ongoing improvements in crop recommendations and
agricultural practices. By encompassing these diverse functionalities, our app aims to revolutionize farming practices,
promote sustainable agriculture, and empower farmers to thrive in dynamic agricultural landscapes.

KEYWORDS: Location-Based Crop Recommendation, Soil Analysis and Recommendation, Market Demand Insights
Prediction, Fertilizers Recommendation, Yield Prediction, Plant Disease Prediction, Seasonal Notification

I. INTRODUCTION

Agriculture stands as a cornerstone of India's socioeconomic landscape, with nearly 58 percent of the population
engaged in farming. However, the reliance on traditional methods for crop selection often leads to significant
challenges, including farmer distress, migration to urban areas, and economic instability. To address these issues,
leveraging scientific methods is imperative. Our initiative aims to revolutionize crop selection by integrating cutting-
edge technologies, including machine learning and deep learning. By harnessing the power of machine learning, This
App system evaluates a multitude of factors such as soil composition, nitrogen and phosphorus levels, humidity, and
geographical location to recommend the most suitable crops. Furthermore, it employs deep learning techniques, such as
Conv2D, for precise plant disease prediction, enabling farmers to proactively combat crop ailments and protect their
yields. Seasonal notifications play a pivotal role in our application, ensuring that farmers receive timely guidance on
optimal planting times and agricultural practices. Additionally, personalized fertilizer recommendations based on soil
analysis further enhance crop productivity and sustainability. Feedback mechanisms foster a collaborative environment
where farmers can share insights and experiences, contributing to continuous improvement and refinement of the
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recommendation system. By seamlessly integrating these features, our platform not only empowers farmers but also
strengthens the foundation of India's agricultural economy, ensuring food security and prosperity for generations to
come. Moreover, our platform incorporates market demand analysis, enabling farmers to make informed decisions
regarding crop selection and production volume. By providing insights into current market trends and prices, farmers
can strategically align their cultivation practices with consumer demand, maximizing profitability. Through a user-
friendly interface, farmers can input their chosen crop and year, receiving real-time output per acre price estimations,
thereby optimizing their agricultural endeavours for economic success in dynamic market conditions. This feature
empowers farmers to adapt their production strategies in response to fluctuating market dynamics, fostering resilience
and prosperity within the agricultural sector

II. LITERATURE SURVEY

Recent studies have highlighted the effectiveness of Conv2D in accurately detecting plant diseases, boasting an
impressive accuracy rate of 98 percent. This deep learning technique analyses images of plant leaves, enabling timely
disease identification and management in agricultural settings. Additionally, crop recommendation systems utilizing the
k-means algorithm consider geographical location, soil characteristics, and optimal fertilizer usage to aid farmers in
making informed decisions, achieving an accuracy rate of 97 percent. Market demand analysis provides insights into
current market trends and prices, allowing farmers to align production with consumer demand for enhanced profitability.
Mobile applications equipped with seasonal notification features leverage platforms like Firebase to recommend suitable
crops based on weather conditions, empowering farmers to make informed decisions and improve crop yields. User
feedback mechanisms stored in platforms like Firebase facilitate continuous improvement and customization of
agricultural recommendation systems, ensuring their effectiveness and relevance in real-world farming contexts.

i) Deep learning for plant disease detection

Recent studies have demonstrated the effectiveness of Conv2D, a deep learning technique, in accurately detecting plant
diseases with a remarkable accuracy of 98 percent. By analysing images of plant leaves, Conv2D models can reliably
identify diseases, enabling timely intervention and disease management in agricultural settings.

ii) Crop recommendation based on location, soil type, and fertilizers recommendation with k-means algorithm
Utilizing the k-means algorithm, researchers have developed crop recommendation systems that consider factors such as
geographical location, soil characteristics, and optimal fertilizer usage. With an impressive accuracy rate of 97 percent,
these systems aid farmers in making informed decisions about crop selection, enhancing agricultural productivity and
sustainability.

iii) Market Demand Analysis

Agricultural decision support systems incorporate market demand analysis to provide farmers with insights into current
market trends and prices. By leveraging this information, farmers can strategically align their production with consumer
demand, maximizing profitability and market competitiveness.

iv) Seasonal Notifications

Mobile applications equipped with seasonal notification features utilize platforms like Firebase to recommend suitable
crops based on prevailing weather conditions and seasonal patterns. By providing timely guidance on optimal planting
times and crop varieties, these apps empower farmers to make informed decisions, ultimately improving crop yields and
profitability.

v) Feedback Mechanism

User feedback plays a crucial role in the iterative improvement of agricultural technologies. Systems storing feedback in
platforms like Firebase allow farmers to provide valuable insights on system performance and usability. This feedback
loop facilitates continuous refinement and customization of agricultural recommendation systems, ensuring their
effectiveness and relevance in real-world farming context.

III. PROPOSED SYSTEM
We are building a neural network model for image classification. this model will be deployed on the android

application for live detection of plant leaf disease through an android phone’s camera. The recognition and classification
procedures are depicted in Fig.1
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Fig. 1. Block Diagram Of Proposed System

(1) The first step is to collect data. We are using the Plant Village Dataset, which is widely available. This dataset was
released by Plant Disease dataset.

(2) Model Development: Employed Conv2D layers for disease classification within a Convolutional Neural Network.
(3) Deployment Preparation: Adapted the model for mobile use and compatibility using TensorFlow Lite.

(4) Android Integration: Integrated the TensorFlow Lite model into an Android application for disease classification on
mobile devices.

(5) Testing and Optimization: Ensured seamless functionality and performance on Android devices through rigorous
testing and optimization.

IV. METHODOLOGY

The focus of our research centres on the development of Growz, an innovative system tailored for the automated
identification of leaf diseases and intelligent crop recommendation. Growz harnesses state-of-the-art deep learning
techniques to accurately diagnose leaf diseases from uploaded images. Additionally, the system recommends suitable
crops based on soil analysis, geographical location, and market demand, optimizing agricultural productivity. Growz
provides timely notifications on optimal planting times, market trends, and personalized fertilizer recommendations,
enhancing decision-making for farmers. Through a user-friendly interface, farmers can effortlessly upload leaf images,
input soil data, and receive comprehensive reports on crop yield and disease diagnosis, empowering them to make
informed decisions for sustainable farming practices. The methodology employed in this research project encompasses a
multi-faceted approach, combining deep learning techniques with traditional machine learning algorithms for the
automated identification of plant diseases. The integration of Conv2D (a convolutional neural network operation), K-
means clustering, and decision trees contributes to a comprehensive and robust system capable of accurate disease
detection. The following sections provide a detailed overview of each algorithm's role and their interplay in achieving the
research objectives.

2.1 Crop Recommendation Based on Location and Soil Type with k -Means Algorithm

Crop recommendation based on location and soil type features using the K-means algorithm, achieving an impressive
accuracy rate of 97 percent. By integrating additional factors such as nitrogen levels, phosphorus content, and humidity,
the system enhances its precision in predicting the most suitable crops for a given area. Leveraging these comprehensive
insights, farmers can make informed decisions to optimize crop selection and maximize yield potential, ultimately
contributing to agricultural sustainability and productivity.
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Key Features of Crop Recommendation Based on Location and Soil Type
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Fig.2.Block Diagram of Crop Recommendation

2.2 Fertilizers recommendation with k-means algorithm

Fertilizer recommendation utilizes the K-means algorithm to recommend fertilizers tailored to specific crops, achieving
an accuracy rate of 97 percent. By analysing crop characteristics and nutrient requirements, the algorithm identifies the
most suitable fertilizers for optimal growth and yield. This data-driven approach ensures that farmers apply the right
nutrients in the right quantities, promoting healthy crop development and maximizing productivity. With its high
accuracy and personalized recommendations, our system helps farmers make informed decisions to enhance agricultural
sustainability and profitability. Leveraging these comprehensive insights, farmers can make informed decisions to
optimize crop selection and maximize yield potential, ultimately contributing to agricultural sustainability
and productivity.

Key Features of Fertilizers Recommendation
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Fig.3 Flow Chart of K-Means Algorithm

2.3 Plant Disease Detection

Conv2D is a fundamental operation in convolutional neural networks (CNNs) commonly used for image processing
tasks, including plant disease detection. With an impressive accuracy of 98 percent, the Conv2D operation efficiently
extracts features from leaf images, enabling accurate identification of plant diseases. This high accuracy underscores the
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effectiveness of Conv2D in capturing relevant patterns and textures from images, empowering farmers to promptly
diagnose and manage crop health issues for improved agricultural outcomes.

Key Features of Plant Disease Detection

*An overview of the different techniques used over the past decade
*Challenges not yet met
*Proposed solutions and future orientations
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Fig.4.Architecture of Leaf Disease Detection System

The dataset for plant disease detection comprises 70,295 images for training and 17,572 images for validation. It includes
14 different types of plants and covers a wide range of diseases with 26 distinct classes. In total, the model is trained to
classify images into 38 output classes, encompassing various combinations of plant types and disease types. This
comprehensive dataset enables the deep learning model to learn and accurately identify a diverse array of plant diseases
across multiple plant species.
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Fig.5. Architecture of CNN

2.4 Market Demand Insights, yield Prediction

This app provides valuable insights into market demand and crop yield predictions. For market demand, users input the
desired crop and year, and the system outputs the estimated per acre price for that specific year. Leveraging historical
market data and predictive analytics, this feature helps farmers make informed decisions regarding crop selection and
timing of harvests to maximize profitability. Additionally, our system predicts crop yields based on various factors such
as soil type, weather conditions, and agricultural practices. By analysing these inputs, the system generates accurate yield
predictions, enabling farmers to plan cultivation strategies and optimize resource allocation for improved productivity

LJIRCCE©2024 | AnISO 9001:2008 Certified Journal | 1586


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

M k\\ | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal |

|| Volume 12, Issue 3, March 2024 ||

| DOI: 10.15680/1JIRCCE.2024.1203037 |

and profitability. These features empower farmers with actionable information to make informed decisions and navigate
dynamic market conditions effectively.

2.5 Seasonal Notifications

This app provides timely seasonal notifications, recommending crops to grow according to prevailing weather conditions
and seasonal patterns. By leveraging Firebase messaging, farmers receive alerts and suggestions tailored to their region,
enabling them to make informed decisions about planting times and crop varieties.

2.6 Feedback System

The inclusion of a feedback system allows users to provide input and suggestions about the app's  functionality and
features. Feedback is stored in Firebase Realtime Database, enabling developers to continuously improve the app based
on user insights and preferences. This iterative process ensures that the app remains relevant and responsive to the
needs of its users.

V. RESULTS AND DISCUSSIONS

Plant Disease Detection

The Conv2D deep learning model achieved an impressive accuracy of 98 percent in detecting plant diseases from
uploaded leaf images. This high accuracy rate demonstrates the effectiveness of the model in accurately identifying
various diseases, enabling farmers to take proactive measures to protect their crops.

Apple Black_rot’
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Crop Recommendation

Leveraging the K-means algorithm, our crop recommendation system accurately recommends crops based on
geographical location and soil type, achieving an accuracy rate of 97 percent. By considering these key factors, farmers
can select crops that are best suited to their specific agricultural conditions, leading to improved productivity and
sustainability.

Location based crop

State:
Andhra Pradesh

District:

Prakasam

State: Andhra Pradesh
District: Prakasam

Crops: Rice, Tobacco, Cotton, Chillies,
Pulses, Groundnuts, Maize, Vegetables,
Mangoes, Sugarcane

VI. CONCLUSION

The comprehensive suite of features in our app empowers farmers with actionable insights and recommendations to
optimize crop management practices. By providing accurate disease detection, personalized fertilizer recommendations,
crop recommendations based on location and soil type, seasonal notifications, and a feedback system, the app enhances
decision-making processes and improves agricultural productivity and sustainability. Ongoing discussions and feedback
from users will further refine and enhance the app's functionality, ensuring its continued effectiveness in supporting the
needs of the agricultural community.

REFERENCES

[1] Rakesh Kumar, M.P. Singh, Prabhat Kumar and J.P. Singh, “Crop Selection Method to Maximize Crop Yield Rate
using Machine Learning Technique”, International Conference on Smart Technologies and Management for Computing,
Communication, Controls, Energy and Materials, 2015

[2] Haedong Lee and Aekyung Moon, “Development of Yield Prediction System Based on Real-time Agricultural
Meteorological Information”, 16th International Conference on Advanced Communication Technology, 2014

LJIRCCE©2024 | AnISO 9001:2008 Certified Journal | 1588


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

I w | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal |

02
|| Volume 12, Issue 3, March 2024 ||

ﬁﬂllg
| DOI: 10.15680/IJIRCCE.2024.1203037 |

[3] T.R. Lekhaa, “Efficient Crop Yield and Pesticide Prediction for Improving Agricultural Economy using Data Mining
Techniques”, International Journal of Modern Trends in Engineering and Science (IJMTES), 2016, Volume 03, Issue 10
[4] Jay Gholap, Anurag Ingole, Jayesh Gohil, Shailesh Gargade and Vahida Attar, “Soil Data Analysis Using
Classification Techniques and Soil Attribute Prediction”, International Journal of Computer Science Issues, Volume 9,
Issue 3

[5] S. D. Khirade and A. B. Patil,” Plant Disease Detection Using ImageProcessing,” 2015 International Conference on
Computing CommunicationControl and Automation, 2015, pp. 768-771, DOI: 10.1109/ICCUBEA.2015.153

[6] Israni, Dishant and Masalia, Kevin and Khasgiwal, Tanvi and Tolani, Monica and Edinburgh, Mani, Crop-Yield
Prediction and Crop Recommendation System

[7] Crop recommendation system by Shafiulla Shariff, Shwetha R B, Ramya O G, Pushpa H, Pooja.

[8] Crop Recommendation System for Precision Agriculture S.Pudumalar*, E.Ramanujam*, R.Harine Rajashree,
C.Kavya, T.Kiruthika, J.Nisha.

[9] Anshal Savla, Parul Dhawan, Himtanaya Bhadada, Nivedita Is- rani, Alisha Mandholia, Sanya Bhardwaj (2015),
‘Survey of classification algorithms for formulating yield prediction accuracy in precision agriculture’, Innovations in
Information, Embedded and Communication systems (ICIIECS).

[10] Nischitha K, Dhanush Vishwakarma, Mahendra N, Ashwini, Manjuraju M R, “Crop Prediction using Machine
Learning Approaches”, International Journal of Engineering Research and Technology, vol.9 Issue 08, August-2020
ISSN: 2278-0181.

[11] Jayaprakash, S., Nagarajan, M.D., Prado, R.P.D., Subramanian, S. and Divakarachari, P.B., 2021. A systematic
review of energy management strategies for resource allocation in the cloud: Clustering, optimization and machine
learning. Energies, 14(17), p.5322.

[12] Zeel Doshi, Subhash Nadkarni, Rashi Agarwal and Neepa Shah, “AgroConsultant: Intelligent Crop
Recommendation System using Machine Learning Algorithms”,2018 Fourth International Conference on Computing
Communication Control and Automation.

[13] Priyadharshini A, Swapneel Chakraborty, Aayush Kumar, Omen Rajendra Pooniwala, “Intelligent Crop
Recommendation System using Machine Learning”, Proceedings of the Fifth International Conference on Computing
Methodologies and Communication (ICCMC 2021).

[14] Shilpa Mangesh Pande, Prem Kumar Ramesh, Anmol, B R Aishwarya, Karuna Rohilla and Kumar Shaurya, “Crop
Recommendation using Machine Learning Approach”, Proceedings of the Fifth International Conference on Computing
Methodologies and Communication (ICCMC 2021).

[15] Bondre, Devdatta A., and Santosh Mahagaonkar. "Prediction of Crop Yield and Fertilizer Recommendation Using
Machine Learning Algorithms." International Journal of Engineering Applied Sciences and Technology 4, no. 5 (2019):
371-376.

[16] Reddy, D. Anantha, Bhagyashri Dadore, and Aarti Watekar. "Crop recommendation system to maximize crop yield
in ramtek region using machine learning." International Journal of Scientific Research in Science and Technology 6, no.
1 (2019): 485-489.

[17] Azizkhan F Pathan, Chetana Prakash, Attention-based position-aware framework for aspect-based opinion mining
using bidirectional long short-term memory, Journal of King Saud University - Computer and Information Sciences,
2021, ISSN1319-1578.

[18] Azizkhan F Pathan, Chetana Prakash, Unsupervised Aspect Extraction Algorithm for opinion mining using topic
modeling, Global Transitions Proceedings, Volume 2, Issue 2, 2021, pp. 492-499, ISSN 2666-285X
[19] Dighe, Deepti, Harshada Joshi, Aishwarya Katkar, Sneha Patil, and Shrikant Kokate. "Survey of Crop
Recommendation Systems." (2018).

[20] Jaiswal, Sapna, Tejaswi Kharade, Nikita Kotambe, and Shilpa Shinde. "Collaborative Recommendation System For
Agriculture Sector.” In ITM Web of Conferences, vol. 32. EDP Sciences, 2020.

[21]Parismita Bharali, Chandrika Bhuyan, Abhijit Boruah, “Plant Disease Detection by Leaf Image
Classification
Using Convolutional Neural Network” ICICCT 2019, pp.194-205.

[22] .Garanayak, Mamata, Goutam Sahu, Sachi Nandan Mohanty, and Alok Kumar Jagadev. "Agricultural
Recommendation System for Crops Using Different Machine Learning Regression Methods." International Journal of
Agricultural and Environmental Information Systems (IJAEIS) 12, no. 1 (2021): 1-20.

[23] Jejurkar Siddhi, S., S. Bhosale Meghna, and D. N. Wavhal. "Crop Predication and Diseases Detection Using
Machine Learning." (2021).

[24] .Rajak, Rohit Kumar, Ankit Pawar, Mitalee Pendke, Pooja Shinde, Suresh Rathod, and Avinash Devare. "Crop
recommendation system to maximize crop yield using machine learning technique." International Research Journal of
Engineering and Technology 4, no. 12 (2017): 950-953

LJIRCCE©2024 | AnISO 9001:2008 Certified Journal | 1589


http://www.ijircce.com/

International Journal of Innovative Research in Computer and Communication Engineering

I w | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal |

02
|| Volume 12, Issue 3, March 2024 ||

ﬁmlg
| DOI: 10.15680/IJIRCCE.2024.1203037 |

[25] .Mahule, Ankit Arun, and A. J. Agrawal. "Hybrid Method for Improving Accuracy of Crop-Type Detection using
Machine Learning." International Journal 9, no. 2 (2020).

[26] .Akshatha, K. R., and K. S. Shreedhara. "Implementation of machine learning algorithms for crop recommendation
using precision agriculture." International Journal of Research in Engineering, Science and Management (IJRESM) 1,
no. 6 (2018): 58-60.

[27] .Dighe, Deepti, Harshada Joshi, Aishwarya Katkar, Sneha Patil, and Shrikant Kokate. "Survey of Crop
Recommendation Systems." (2018).

[28] .Jaiswal, Sapna, Tejaswi Kharade, Nikita Kotambe, and Shilpa Shinde. "Collaborative Recommendation System For
Agriculture Sector." In ITM Web of Conferences, vol. 32. EDP Sciences, 2020.

[29] .Ghadge, Rushika, Juilee Kulkarni, Pooja More, Sachee Nene, and R. L. Priya. "Prediction of crop yield using
machine learning." Int. Res. J. Eng. Technol.(IRJET) 5 (2018).

[30] .Kulkarni, Nidhi H., G. N. Srinivasan, B. M. Sagar, and N. K. Cauvery. "Improving Crop Productivity Through A
Crop Recommendation System Using Ensembling Technique." In 2018 3rd International Conference on Computational
Systems and Information Technology for Sustainable Solutions (CSITSS), pp. 114-119. IEEE, 2018.

LJIRCCE©2024 | AnISO 9001:2008 Certified Journal | 1590


http://www.ijircce.com/

| INTERNATIONAL
d e STANDARD
(== \WY ‘ SERIAL
«\“yl SPACE — s.'ef \ NUMBER
SJIF Scientific Journal Impact Factor Ccros - INDIA
Impact Factor: 8.379

NISCAIR

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

@ 9940 572 462 () 6381 907 438 £ ijircce@gymail.com

r :.-'.ﬂl * H
WWW. ““'cce.com Scan to save the contact details



