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Abstract 

Krushi Samadhan is an innovative, low-cost sensor and software-based solution designed to empower 

Indian farmers and aspiring agriculturists with vital soil information and actionable insights. This 

technology integrates advanced sensors with a user-friendly mobile application to provide real-time data 

on soil conditions, including moisture, pH levels, and nutrient content. Leveraging AI, Krushi Samadhan 

offers tailored crop recommendations, predicting the best crops to grow based on soil health and 

environmental conditions. Krushi Samadhan also addresses the economic aspects of farming by providing 

up-to-date market prices and profit margin projections for suggested crops, aiding farmers in making 

informed decisions to maximize profitability. Additionally, the platform connects farmers with potential 

buyers, streamlining the sales process. Designed with ease of use in mind, Krushi Samadhan mobile app 

allows farmers to control and monitor their fields remotely. The app’s intuitive interface ensures 

accessibility for users with varying levels of technical expertise, making advanced farming techniques 

available to all. Krushi Samadhan aims to revolutionize agriculture in India, supporting both seasoned 

farmers and newcomers in their journey towards successful farming. By combining cutting-edge 

technology with practical applications, Krushi Samadhan fosters growth and prosperity in rural 

communities, promoting sustainable and profitable agriculture. 
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Introduction 

Agriculture, the backbone of India's economy, sustains the livelihoods of millions and plays a critical role 

in the nation's food security and economic stability. Despite its significance, the sector faces numerous 

challenges, including fluctuating market prices, unpredictable weather conditions, and limited access to 

modern farming techniques and technologies. These obstacles often result in suboptimal yields and 

financial instability for many farmers, particularly those in rural areas. In response to these challenges, 

"Krushi Samadhan" emerges as a beacon of innovation and support. This project embodies the fusion of 

cutting-edge technology with practical agricultural applications, aiming to bridge the gap between 

traditional farming practices and modern advancements. By leveraging a combination of low-cost sensors 

and sophisticated software, Krushi Samadhan provides a comprehensive, real- time overview of soil health, 

http://www.ijrti.org/


© 2024 IJRTI | Volume 9, Issue 12 December 2024  | ISSN: 2456-3315 

IJRTI2412046 International Journal for Research Trends and Innovation (www.ijrti.org) a446 
 

enabling farmers to make data-driven decisions about their crops. 

The heart of Krushi Samadhan lies in its ability to transform raw soil data into actionable insights. 

Through the integration of AI and machine learning algorithms, the system analyzes various soil 

parameters such as moisture, pH levels, and nutrient content, offering personalized crop recommendations 

tailored to the unique conditions of each farm. This not only enhances crop productivity but also promotes 

sustainable farming practices by ensuring that crops are grown in the most suitable environments. 

Beyond soil and crop management, Krushi Samadhan addresses the economic dimensions of agriculture. 

The platform offers up-to-date market information, helping farmers to navigate the complexities of 

agricultural commerce with greater confidence and efficiency. 

Literature Review 

F. [Zhang et al., 2017] Studies have demonstrated the efficacy of sensor-based systems in enhancing 

sustainable farming practices. These technologies allow for precise interventions, reducing waste and 

environmental impact while increasing productivity. 

X.[Kamilaris et al., 2018] Artificial intelligence has become a cornerstone in modern agriculture, offering 

personalized crop recommendations through the analysis of large datasets. AI systems consider historical 

crop performance, weather patterns, and soil health metrics to provide tailored advice, significantly boosting 

crop yields and resource efficiency. 

L. [Shepherd, 2007] Access to real-time market information is crucial for optimizing agricultural 

profitability. Market information systems integrated within agricultural platforms bridge the information 

gap, empowering farmers with up-to-date market data that enhances their bargaining power and income 

stability. 

 

 

A. [Zhang et al., 2021] The integration of sensor technology, AI, and market information systems represents 

a holistic approach to addressing agricultural challenges. Comprehensive platforms that combine these 

technologies have shown to enhance farm management and profitability. 

J. [Kamilaris et al., 2018] Continuous innovation in AI algorithms and sensor technologies will further 

enhance the capabilities of smart farming systems, making them more accessible and effective for farmers 

of all backgrounds. 

 

Methodology 

In this section, we outline the methodologies and materials utilized in our study, focusing on the IoT devices, 

sensors, data transmission and analysis techniques, machine learning model design and implementation, and 

the Krushi Samadhan framework. This comprehensive approach integrates cutting-edge technology to 

provide actionable insights and optimize agricultural practices. 
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3.1 IoT devices and sensors 

This study utilized a range of components and sensors to develop the IoT system. The essential equipment 

included a Soil Sampling Kit, Weather Station, pH Meter Tester, REES52 Mini Sensor Kit, Raspberry Pi Soil 

Moisture Sensor Security Circuit, REES52 Soil Sensor, and a Temperature Sensor. The system also featured 

a Controller and an Arduino Circuit. The circuit diagram of the proposed system is shown in Figure 1 

Fig 1.IOT Setup of Soil Sensor 

3.2 Data Collection and Processing 

In this study, data collection and processing are central to the Krushi Samadhan framework, which integrates 

advanced sensors to monitor soil conditions. Key components include the Soil Sampling Kit, Weather Station, 

pH Meter Tester, REES52 Mini Sensor Kit, Raspberry Pi Soil Moisture Sensor Security Circuit, REES52 Soil 

Sensor, and a Temperature Sensor. These devices provide real-time data on soil moisture, pH levels, and 

nutrient content. The collected data is transmitted and analyzed to offer actionable insights and tailored 

recommendations for crop management. The integration of these sensors ensures comprehensive monitoring, 

which supports precise decision- making and enhances agricultural productivity. 

 

3.3 Machine Learning Methods 

The Krushi Samadhan system utilizes machine learning to deliver actionable insights for crop and fertilizer 

recommendations. The CatBoost Classifier is employed for predicting suitable crops based on environmental 

and soil conditions. CatBoost's strength lies in its ability to handle categorical features and large datasets 

without extensive preprocessing, making it ideal for agricultural applications. Random Forest with Grid 

SearchCV is used for optimizing fertilizer recommendations. This method combines multiple decision trees 

to analyze soil properties and environmental factors, while grid search fine-tunes the model’s hyperparameters 

to improve accuracy. Together, these algorithms enhance the system's ability to provide precise 

recommendations, support sustainable farming practices, and improve overall crop yield and profitability. 

 

3.4 Proposed framework 

The proposed framework, as outlined in the Krushi Samadhan initiative, integrates a suite of advanced 

sensors—the JXBS-3001, FC-28, and DHT11—deployed in crop fields to gather comprehensive soil data, 

including nutrient concentrations (NPK), moisture levels, humidity, and temperature. This data is transmitted 

to a remote server via the NodeMCU for further analysis. By providing real-time data, these sensors enable 

http://www.ijrti.org/


© 2024 IJRTI | Volume 9, Issue 12 December 2024  | ISSN: 2456-3315 

IJRTI2412046 International Journal for Research Trends and Innovation (www.ijrti.org) a448 
 

farmers to monitor soil health effectively and make well-informed decisions regarding fertilization and 

irrigation.The collected data is processed by a machine learning model within the Krushi Samadhan 

framework, which generates customized crop recommendations such as optimal planting times, appropriate 

crop varieties, and precise fertilization strategies. This empowers farmers to enhance their crop selection and 

boost overall productivity. Additionally, the system ensures the safety and quality of harvested produce by 

monitoring soil health and analyzing data for nutritional content, pesticide residues, and potential 

contaminants 

.Krushi Samadhan offers a user-friendly mobile app that grants farmers seamless access to their sensor data 

and agricultural operations. The app features real-time sensor readings, historical data tracking, actionable 

insights, and crop recommendations. It also provides real-time alerts and notifications for critical conditions 

like water stress, nutrient deficiencies, disease outbreaks, or adverse weather events. Comprehensive data 

visualization tools, including graphs and charts, help farmers understand soil health, crop performance, and 

food quality.Overall, the Krushi Samadhan framework combines IoT sensors and machine learning 

algorithms to facilitate remote monitoring and optimize crop recommendations. This system leverages 

advanced technology to analyze extensive data sets, leading to informed decisions about field conditions and 

improving food safety and production efficiency. The proposed framework is illustrated in Figure 2. 
 

Fig 2.Proposed Framework of Krushi Samadhan 

 

 

3.5 Crop Condition Determination 

In the final step of the Krushi Samadhan framework, crop condition determination is conducted through a 

comprehensive analysis of real-time sensor data combined with advanced analytics. After the complete setup, 

the system continuously monitors critical factors such as soil moisture, nutrient levels, and environmental 

conditions. This ongoing data collection provides a thorough evaluation of the current crop health and 

growing environment. By analyzing this data, the system identifies optimal conditions for crop growth and 

detects potential issues like nutrient deficiencies or water stress. These insights enable farmers to make timely 

and informed decisions, allowing them to implement targeted interventions to improve crop health and 
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maximize yield effectively in more affordable and cost-friendly manner .The below Figure 3 Demonstrates a 

On-Field Setup of Actual working of Krushi-Samadhan for Crop Recommendations. 

 

Fig 3 Field Setup View of Krushi Samadhan 

 

 

Survey Analysis 

A questionnaire was prepared and data were collected from a diverse range of respondents, including school 

students, college students, housewives, teachers, and others. Approximately 240 responses were obtained, 

revealing notable insight 

According to the survey findings, a substantial proportion of respondents identified soil health as the most 

critical challenge impacting crop yields. This issue is considered highly significant for farmers, as it directly 

affects their capacity to achieve optimal agricultural productivity. This Observation is illustrated in Figure 4 

 

 

 

 
Fig 4 A survey analysis on most important factor in farming 
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According to the survey findings, a significant number of respondents consider soil fertility depletion and soil 

erosion as the most pressing challenges affecting soil quality. These issues are particularly detrimental to 

farmers, as they lead to decreased soil quality and productivity, resulting in substantial agricultural losses. This 

Observation is illustrated in Figure 5 

 

 
Fig 5 A survey analysis on most significant soil issues 

 

 

Results and Discussion 

 
Krushi Samadhan stands out as a transformative force in Indian agriculture, blending cutting-edge technology 

with practical, user-centric design to address the multifaceted challenges faced by farmers. By integrating 

sophisticated soil sensors with an intuitive mobile application, Krushi Samadhan delivers critical, real-time 

insights into soil conditions—such as moisture levels, pH, and nutrient content—empowering farmers to make 

precise and informed decisions. This technology doesn't just provide data; it translates it into actionable advice 

through AI-driven crop recommendations tailored to the specific soil health and environmental conditions of 

each farm. 

 

What sets Krushi Samadhan apart is its holistic approach to farming challenges. The platform’s ability to 

offer dynamic market prices and profit margin projections directly influences economic decision-making, 

enabling farmers to optimize their financial returns and mitigate risks. Additionally, the inclusion of a buyer 

connection feature streamlines the often cumbersome process of selling produce, enhancing market access and 

potentially increasing profitability for rural farmers. 

The mobile app’s design, focused on simplicity and accessibility, ensures that even those with minimal 

technological experience can harness its capabilities. This inclusivity broadens the reach of advanced 

agricultural techniques, making them available to a wide range of users, from seasoned farmers to enthusiastic 

newcomers. By marrying advanced technology with practical usability, Krushi Samadhan is poised to 

revolutionize Indian agriculture, driving sustainable practices, increasing productivity, and fostering 

economic growth in rural communities. It’s more than just a tool; it’s a catalyst for change in the farming 

landscape. 
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Conclusion 

 
In conclusion, Krushi Samadhan emerges as a pioneering solution set to revolutionize agriculture in India by 

integrating advanced technology with a user-friendly design. The platform combines sophisticated soil 

sensors with an intuitive mobile app, providing real-time, actionable data on soil conditions such as moisture, 

pH, and nutrient content. This enables farmers to make informed decisions that enhance crop yield and soil 

health, promoting sustainable farming practices. 

Krushi Samadhan’s AI-driven crop recommendations offer tailored guidance based on specific soil health and 

environmental conditions, optimizing both productivity and resource use. The inclusion of market price 

updates and profit margin projections addresses critical economic concerns, allowing farmers to make 

strategic choices that maximize profitability and reduce risks. Additionally, the app’s buyer connection 

feature simplifies the sales process, improving market access and boosting farmer income. With its focus on 

accessibility and ease of use, Krushi Samadhan ensures that advanced agricultural techniques are available to 

a wide range of users, from experienced farmers to newcomers. Overall, Krushi Samadhan is a transformative 

tool that fosters sustainable practices, enhances productivity, and drives economic growth in rural 

communities. It showcases how innovative technology can tackle complex agricultural challenges and support 

the success of farmers across India. Overall, Krushi Samadhan stands as a transformative force in fostering 

sustainable practices, optimizing productivity, and driving economic growth within rural communities. It 

exemplifies how innovative technology can be harnessed to address complex agricultural challenges, support 

the prosperity of farmers across India, and contribute to the long- term sustainability and advancement of the 

agricultural sec 
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