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Abstract— The agricultural landscape continually faces 

challenges in optimizing crop selection, disease 

management, and fertilization strategies. To address 

these critical concerns, we've developed "Krishi Smart," 

an intelligent application designed to revolutionize 

farming practices. Krishi Smart offers a comprehensive 

suite of services leveraging cutting-edge technology to 

empower farmers and agricultural enthusiasts alike. 

Through a user-friendly interface, it provides three 

fundamental functionalities: 

Crop Recommendation: By integrating advanced 

machine learning models with soil and weather data, 

Krishi Smart recommends the most suitable crops for 

cultivation based on soil nutrients, weather conditions, 

and regional factors. 

Fertilizer Recommendation: Utilizing predictive 

algorithms, the application suggests tailored fertilizer 

solutions to optimize soil health and nutrient balance, 

enhancing crop yield and quality. 

Disease Detection: Leveraging image recognition 

technology, Krishi Smart identifies plant diseases 

promptly by analyzing uploaded images of affected 

leaves, aiding in timely disease management and crop 

protection. Krishi Smart stands as a beacon of 

innovation in the agricultural sector, offering a cohesive 

platform that amalgamates data-driven insights, 

predictive analytics, and accessible technology to 

empower farmers in making informed decisions, 

optimizing crop yield, and contributing to sustainable 

farming practices. 
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I. INTRODUCTION 

In the dynamic landscape of agriculture, the "Krishi Smart" 

project emerges as a transformative force, bridging the gap 

between traditional farming practices and the possibilities of 

modern technology. Focused on resolving persistent 

challenges faced by farmers— crop selection ambiguity, 

fertilization complexity, and disease identification—the 

project envisions   revolutionizing   farming decisions 

through the democratization of agricultural intelligence. 

Krishi Smart was born from the realization that age-old 

farming methods struggle to meet the demands of 

contemporary agriculture. Traditional practices, grappling 

with uncertainties in optimal crop selection, precise soil 

nutrient management, and timely disease identification, 

prompted the conceptualization of this visionary project. 

Positioned as more than just an app, Krishi Smart aims to 

empower farmers with a holistic tool, integrating cutting-

edge technologies such as data science, machine learning, 

and image recognition to deliver real-time recommendations 

and insights. 

At its core, Krishi Smart takes a holistic approach, 

addressing the multifaceted challenges faced by farmers 

globally. By seamlessly blending technological innovation 

with agronomic expertise, the project provides 

comprehensive solutions to crop selection, fertilization, and 

disease management. Furthermore, the project prioritizes 

sustainability and innovation, contributing to global efforts 

in fostering resilient and sustainable agricultural practices. 

Krishi Smart's vision extends beyond immediate problem-

solving; it seeks to democratize agricultural intelligence and 

cultivate a global community of empowered farmers. By 

focusing on accessibility, the project ensures that its 

transformative capabilities are accessible to farmers 

worldwide. The goal is not only to offer real-time 

recommendations but to foster a global network of 

informed, data-driven farmers capable of steering 
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agriculture towards a more sustainable and productive 

future. 

This survey paper explores the foundational aspects of the 

Krishi Smart project, delving into its technological 

underpinnings, its impact on farming practices, and its 

potential to shape the future of agriculture on a global scale. 

 

II. LITERATURE SURVEY 

Recent advancements in agricultural technology are 

prominently featured in a collection of research papers, 

showcasing innovative approaches to address key 

challenges in the field. In "Latest trends in deep learning 

techniques for plant pathology (2023)," Salman, 

Muhammad, and Piran present a thorough survey covering 

both conventional and cutting-edge applications of deep 

learning in plant pathology. The paper explores 

advancements in image classification, Artificial Neural 

Networks (ANNs), Convolutional Neural Networks 

(CNNs), and Vision Transformers. 

A notable contribution to precision farming comes from 

"Crop Yield Prediction and Fertilizer Recommendation 

System Using Hybrid Machine Learning Algorithms 

(2023)" by Devan, Swetha, Uma Sruthi, and Varshini. This 

paper introduces a hybrid machine learning approach to 

optimize agriculture, ombining two algorithms to predict 

crop yields and recommend fertilizers. The user-friendly 

interface enables farmers to predict suitable crops based on 

fundamental factors like soil characteristics and weather 

conditions. 

In the realm of disease detection, "Plant Disease Detection 

using Machine Learning (2018)" by Rames, Hebbar, 

Niveditha, Pooja, and Bhat leverages the Canny Edge 

Detection Algorithm, primarily focusing on leaves. This 

research, published in the International Research Journal of 

Engineering and Technology, contributes significantly to the 

ongoing efforts to enhance crop health monitoring through 

advanced machine learning techniques. 

Antony's paper, "Prediction of the Production  of  Crops  

with  Respect  to Rainfall," introduces an innovative method 

for forecasting crop production in relation to rainfall. The 

proposed evaluation method surpasses existing techniques, 

offering a comprehensive understanding of the intricate 

relationship between precipitation and crop yields. 

Finally, the study "Analyzing Soil Quality's Impact on Rice 

Yield through a 16-year Fertilizer Experiment with 

Conditional Random Forest" by Garnaik, Samant, Mandal, 

and others demonstrates the utility of interpretable machine 

learning in long-term fertilizer experiments. This research 

provides valuable insights applicable to similar endeavors, 

offering a deep understanding of the impact of soil quality 

on rice yield through a 16-year experimental period. These 

papers collectively contribute to the forefront of agricultural 

technology, providing insights into crop management, 

disease detection, and yield prediction through sophisticated 

data-driven and machine learning approaches. 

 

III. PROPOSED SYSTEM MODEL 

The proposed Krishi Smart system integrates cutting-edge 

technologies for agricultural enhancement across three core 

applications. Within the Crop Recommendation and 

Fertilizer Recommendation modules, the system harnesses 

the robustness of the Random Forest algorithm. This 

algorithm analyzes soil data and weather conditions, 

offering precise crop recommendations and tailored 

fertilizer solutions. Additionally, the Disease Detection 

application implements the ResNet-9 algorithm, a 

sophisticated deep learning model. This technology enables 

accurate identification of plant diseases from uploaded leaf 

images, providing detailed disease information and effective 

management strategies. By incorporating the Random Forest 

algorithm in crop and fertilizer recommendations and 

employing ResNet-9 for disease detection, Krishi Smart 

ensures data-driven, precise, and timely agricultural 

guidance. These algorithmic implementations elevate the 

system's capabilities, fostering sustainable farming practices 

and empowering farmers with informed decisions to 

optimize crop yield and mitigate crop health risks. 

 

IV. METHODOLOGY 

The implementation methodology for the comprehensive 

agricultural decision support system encompasses three 

crucial components: crop recommendation using Random 

Forest, disease prediction employing ResNet-9, and 

fertilizer recommendation with Random Forest. 

For crop recommendation, the process initiates with the 

collection and preprocessing of pertinent data, including soil 

characteristics, climate conditions, and historical crop 

performance. Feature selection identifies key parameters 

influencing crop growth, and a Random Forest model is 

trained using this data to provide accurate predictions. The 

model evaluates factors such as soil pH, moisture levels, and 

temperature to recommend the most suitable crops. This 

component serves as a pivotal tool for farmers to optimize 

their crop choices based on data-driven insights. 

Disease prediction leverages ResNet-9, a pre-trained 

convolutional neural network (CNN) architecture. The 

methodology involves compiling a labeled dataset of images 

showcasing healthy and diseased crops, fine-tuning the 

ResNet-9 model, and implementing data augmentation 

techniques for enhanced generalization. The trained model, 

adept at identifying patterns associated with crop diseases, 

offers real-time predictions for early detection, enabling 

timely intervention and mitigation strategies. 

Fertilizer recommendation utilizes Random Forest to offer 

precise guidance on fertilizer types and quantities. Data on 

soil nutrient levels, crop types, and historical fertilizer 

applications are collected and preprocessed. The Random 

Forest model is trained on this data, considering crop 
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nutrient requirements and soil health. The recommendation 

system provides farmers with optimal fertilizer choices, 

contributing to efficient resource utilization and sustainable 

agricultural practices. 

The integration of these components into a unified platform 

creates a user-friendly interface for farmers. This platform 

enables farmers to input relevant data easily and receive 

comprehensive recommendations, promoting informed 

decision-making. Ongoing evaluation, including 

performance metrics and user feedback, facilitates iterative 

improvements, ensuring the system remains accurate, 

reliable, and aligned with the evolving needs of the 

agricultural community. In essence, this methodology 

empowers farmers with technology-driven solutions for 

crop management, disease prevention, and fertilizer 

optimization. 

 
Figure: Working of Random forest 

 
Figure: Working of Resnet9 

V. CONCLUSION AND FUTURE SCOPE 

In conclusion, Krishi Smart represents a significant leap in 

agricultural technology, offering integrated solutions for 

crop management, disease detection, and fertilization. This 

comprehensive system utilizes advanced algorithms such as 

Random Forest for crop and fertilizer recommendations and 

ResNet-9 for disease identification, revolutionizing farming 

practices. The system's success lies in its ability to provide 

precise recommendations, enhancing crop yield and quality 

while facilitating informed decision-making for farmers. 

Moving forward, the future scope involves expanding the 

system's capabilities by integrating real-time monitoring of 

crop health, incorporating IoT sensors for data collection, 

and enhancing the user interface for seamless accessibility. 

Additionally, leveraging machine learning advancements for 

weather prediction and developing a mobile application 

version will further extend Krishi Smart's usability, 

empowering a broader spectrum of users and ensuring 

sustainable agricultural practices.  This  initiative  aims  to 

continually innovate and adapt to the evolving needs of the 

agricultural landscape, fostering a technologically 

empowered and efficient farming ecosystem. 

 

VI. RESULTS 

The project's outcomes are transformative for agriculture. 

Crop recommendation using Random Forest has 

significantly improved farmers' decision-making, 

optimizing crop selection based on precise data analysis of 

soil and climate factors. Disease prediction with ResNet-9 

ensures early detection, minimizing crop losses through 

timely interventions. The fertilizer recommendation system 

has led to resource-efficient practices, suggesting tailored 

fertilization strategies based on soil health and crop nutrient 

needs. Farmers using the integrated platform have reported 

enhanced yields, reduced disease impact, and streamlined 

fertilizer usage. The project's user-friendly interface 

facilitates accessibility, enabling farmers to harness the 

power of data-driven insights. The continuous evaluation 

and iterative improvements underscore the system's 

efficacy, contributing to a more sustainable and productive 

agricultural landscape. 
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