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Abstract— Agriculture is a vital part of every 

economy, and it is steadily transforming with 

the use of digital tools and smarter decision-

making systems. In many regions, farming still 

depends largely on experience, intuition, and 

unpredictable environmental conditions, which 

can lead to poor crop choices, lower yields, and 

inefficient use of resources. To address these 

challenges, Agri Genius is designed as a 

practical and intelligent solution that helps 

farmers make informed decisions using data. 

The platform uses advanced techniques like 

LSTM and Random Forest to analyse key 

factors such as soil nutrients temperature, 

humidity, soil type, and seasonal conditions. 

Based on this information, it suggests the most 

suitable crops, estimates expected yield, and 

even predicts future market prices. The system 

is simple to use, allowing farmers to register, 

explore datasets, train models, and receive crop 

recommendations without needing technical 

expertise. It also offers helpful defaults for users 

unfamiliar with soil data. AgriGenius provides 

guidance on where to purchase quality seeds 

through integrated location based suggestions. 

Built with a web based interface using Python 

and MySQL, the platform ensures accessibility 

and reliability. Overall, it connects modern 

technology with real farming needs, helping 

improve productivity, reduce risks. 
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                       I. INTRODUCTION 

Agriculture has been the backbone of human 

civilization, providing sustenance, employment, 

and economic stability across centuries. 

Traditionally, farming practices relied heavily on 

the knowledge and experience of local farmers, 

who observed seasonal patterns, soil quality, and 

climatic conditions to decide when and how to 

cultivate crops. These methods, refined over 

generations, allowed farmers to produce reliable 

yields and maintain food quality without the need 

for advanced technology [2]. However, the stability 

of these traditional practices is increasingly 

threatened by climate change, unpredictable 

weather patterns, and environmental degradation. 

Droughts, floods, unseasonal rainfall, and rising 

temperatures have disrupted cultivation cycles, 

causing irregular growth patterns, reduced 

productivity, and crop losses, creating a need for 

more adaptive agricultural strategies [2][3]. 

In response to these challenges, modern agriculture 

is gradually shifting toward smart farming practices 

that integrate traditional knowledge with 

technology-driven solutions. This approach, often 

described as hybrid agriculture, seeks to combine 

the strengths of human expertise with automated 

systems capable of monitoring, analyzing, and 

optimizing agricultural operations [1]. By blending 

traditional insights with modern technology, hybrid 

agriculture offers farmers the ability to make 

informed decisions, reduce resource wastage, and 

respond proactively to environmental changes [3]. 

Such systems aim not only to improve crop yields 

but also to maintain soil health, reduce chemical 

overuse, and enhance overall sustainability, 

ensuring that agriculture remains resilient against 

environmental uncertainties [1][2]. 
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A key enabler of this transformation is the use of 

the Internet of Things (IoT) and wireless sensor 

networks. These technologies allow continuous 

monitoring of environmental and soil conditions, 

collecting large volumes of data in real time [1][3]. 

Sensors can measure soil moisture, pH, 

temperature, and nutrient levels, while weather 

sensors track humidity, rainfall, wind, and solar 

radiation [4][5]. When combined with advanced 

data analytics and machine learning models, this 

information provides actionable insights into 

irrigation schedules, fertilization needs, and pest 

control strategies [7]. The integration of these tools 

ensures precision farming, where resources are 

used efficiently, water wastage is minimized, and 

crop health is maximized [5][7]. 

Despite the potential of fully automated systems, 

many existing smart farming solutions fail to 

incorporate the adaptability and contextual 

judgment that human farmers naturally possess. For 

example, automated irrigation systems may apply 

water based solely on sensor readings without 

accounting for crop type, soil texture, or 

microclimatic variations, which can lead to 

overwatering or under-watering [2]. Similarly, 

fertilization algorithms may not consider historical 

crop rotation practices, potentially causing nutrient 

imbalances or soil degradation [3][7]. This gap 

highlights the need for hybrid frameworks that 

combine the analytical power of technology with 

the nuanced understanding and experience of 

farmers [2][7]. 

To address these limitations, the proposed system, 

AgriGeek, offers a hybrid monitoring framework 

that merges real-time sensor data with traditional 

agricultural practices. IoT-enabled devices installed 

across the farm collect continuous data on soil 

moisture, temperature, humidity, and water levels 

[1][3]. These inputs are analyzed using predictive 

models and rule-based algorithms, generating 

insights that are consistent with both scientific 

recommendations and traditional knowledge [7]. 

For instance, while sensors may suggest optimal 

irrigation, the system can adjust recommendations 

based on seasonal patterns or local farmer 

experience, ensuring that interventions are both 

data-driven and contextually appropriate [2][7]. 

AgriGeek also emphasizes accessibility and 

usability by providing a user-friendly Android 

application. This app allows farmers to remotely 

monitor their fields, receive notifications, and take 

timely action based on the system's 

recommendations. In addition to monitoring, the 

application offers tools for soil classification, crop 

management, and resource planning, simplifying 

complex decisions for users with limited technical 

expertise [6]. By combining mobile technology 

with IoT and big data analytics, AgriGeek makes 

advanced smart farming practices available to 

small-scale and resource-limited farmers, 

democratizing access to modern agricultural 

innovations [8][1]. 

By integrating sensor technology, predictive 

analytics, and mobile applications, AgriGeek 

bridges the gap between traditional farming 

knowledge and modern precision agriculture. The 

system not only enhances productivity and 

optimizes resource usage but also promotes the 

cultivation of healthier and more nutritious crops 

[1][2]. Furthermore, the hybrid approach 

strengthens resilience against climate variability, 

helping farmers adapt to changing environmental 

conditions without compromising sustainability 

[3][8]. Ultimately, AgriGeek exemplifies how 

technology can complement human expertise, 

offering a sustainable and practical path forward 

for agriculture in the modern era, ensuring food 

security, economic stability, and environmental 

preservation [1][8]. 

II. RELATED WORK 

 

[1] Ji-chun Zhao et al. (2010) – IoT in Agriculture 

This paper explores how the Internet of Things 

(IoT) can transform agriculture by connecting 

devices, sensors, and systems to improve farming 

efficiency. The authors explain that IoT enables 

real-time monitoring of environmental conditions 

such as soil moisture, temperature, and humidity. 

By collecting and transmitting this data, farmers 

can make better decisions about irrigation, 

fertilization, and crop management. The study 

highlights how automation reduces manual effort 

and increases productivity while minimizing 

resource wastage. It also discusses the architecture 

of IoT systems in agriculture, including sensor 

nodes, communication networks, and data 

processing units. Overall, the paper emphasizes that 

IoT has the potential to modernize traditional 

farming practices and support precision agriculture, 

leading to higher yields and sustainable farming 

methods. 

 

[2] Adams et al. (2000) – Managing Uncertainty in 

Precision Agriculture. This study focuses on 

handling uncertainty in site-specific or precision 

agriculture. The authors discuss how variability in 

soil conditions, weather, and crop response can 

affect farming decisions. They compare different 

models used to manage this uncertainty and 

evaluate which approaches provide the most 
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reliable outcomes. The paper highlights the 

importance of using data-driven models to improve 

decision-making rather than relying only on 

assumptions. It also emphasizes that no single 

model works perfectly in all situations, and 

flexibility is essential when applying precision 

agriculture techniques. By addressing uncertainty 

effectively, farmers can optimize input usage such 

as fertilizers and water, reduce risks, and improve 

crop productivity. The research contributes to 

understanding how better modelling techniques can 

enhance agricultural efficiency and sustainability. 

 

[3] Wang et al. (2006) – Wireless Sensors in 

Agriculture. This review paper examines the role of 

wireless sensor networks (WSNs) in agriculture 

and the food industry. It explains how sensors can 

be deployed across fields to monitor important 

factors like soil conditions, crop growth, and 

environmental changes. The authors discuss the 

advantages of wireless systems, including low cost, 

flexibility, and the ability to cover large areas. They 

also explore challenges such as energy 

consumption, data transmission reliability, and 

network maintenance. The paper highlights how 

WSNs support precision agriculture by providing 

accurate and timely information, helping farmers 

make informed decisions. Additionally, it presents 

future possibilities for integrating sensor networks 

with advanced technologies. Overall, the study 

shows that wireless sensors are a key component in 

modernizing agriculture and improving 

productivity. 

 

[4] Alippi et al. (2011) – Solar-Powered WSN 

Framework. This research introduces a robust and 

adaptive wireless sensor network (WSN) 

framework powered by solar energy for 

environmental monitoring. The authors focus on 

designing a system that can operate efficiently in 

remote or difficult locations without relying on 

continuous power supply. By using solar energy, 

the system becomes sustainable and reduces 

maintenance costs. The framework is capable of 

adapting to changing environmental conditions and 

network demands, ensuring reliable data collection. 

Although the study is mainly applied to aquatic 

environments, its concepts are highly relevant to 

agriculture as well. The paper demonstrates how 

energy-efficient sensor networks can provide 

continuous monitoring, which is essential for smart 

farming. It highlights the importance of combining 

renewable energy with technology to create long-

lasting and efficient monitoring systems. 

 

[5] Robinson et al. (2008) – Soil Moisture 

Measurement. This paper provides a detailed 

review of soil moisture measurement techniques 

and their importance in agriculture and 

environmental studies. The authors explain that soil 

moisture plays a critical role in crop growth, 

irrigation planning, and overall ecosystem health. 

Various methods of measuring soil moisture are 

discussed, including traditional and advanced 

sensor-based techniques. The study highlights the 

need for accurate and consistent measurements, 

especially for large-scale agricultural and 

watershed monitoring. It also addresses the 

challenges involved, such as spatial variability and 

sensor limitations. By improving soil moisture 

measurement, farmers can make better irrigation 

decisions, conserve water, and enhance crop yield. 

The paper emphasizes that reliable data is essential 

for effective farm management and sustainable 

agricultural practices. 

 

III. PROPOSED METHODOLOGY 

 

The AgriGenius system is designed to provide 

intelligent and data-driven support for farmers by 

combining machine learning techniques with a 

simple web-based interface. The methodology 

begins with collecting and preprocessing 

agricultural datasets that include soil nutrients 

(Nitrogen, Phosphorus, Potassium), temperature, 

humidity, soil type, and seasonal information. The 

dataset is split into training (80%) and testing 

(20%) to ensure reliable model performance. 

Two main algorithms are used in the system. The 

Random Forest algorithm is applied for crop 

classification, where it analyses input parameters 

and suggests the most suitable crops along with 

expected yield percentages. The LSTM model is 

used for time-series forecasting to predict future 

crop prices based on historical data trends. 

 

The application is built using Python and MySQL, 

where users can register, log in, upload datasets, 

and train models through an interactive interface. 

Farmers can input values or use default settings if 

they lack technical knowledge. The system then 

generates crop recommendations, predicted prices, 

and yield estimates. Additionally, it provides seed 

purchase information to support practical decision-

making. This integrated approach ensures accurate 

predictions, ease of use, and real-time support for 

modern farming practices. 
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Figure [1]: System Architecture 

 

 

Figure [1] illustrate The provided infographic 

illustrates the evolution of farming by breaking 

down the three core Steps in Agricultural 

Practices—Observation, Decision Making, and 

Execution—across three different eras. In 

Conventional Agricultural Practices, humans do all 

the heavy lifting: farmers observe the fields, 

consult experts to make decisions, and use manual 

labour for execution. Digital Agricultural Practices 

introduce technology to assist humans, utilizing 

remote sensing and drones for diagnosis, decision 

support systems for planning, and automated 

machinery for the performing stage. Finally, Smart 

Agricultural Practices represent full, intelligent 

automation, where smart sensors detect issues, 

advanced cloud analytics make real-time decisions, 

and intelligent robotics execute the tasks 

autonomously. 

   IV.RESULT AND DISCUSSION 

 

The AgriGenius system demonstrates how modern 

technologies can effectively address the limitations 

of traditional and existing agricultural systems. 

Unlike conventional approaches that rely on static 

rules and manual decision-making, this system 

integrates machine learning models to provide 

dynamic and accurate insights.  

 

The use of Random Forest improves crop 

recommendation accuracy, while LSTM enables 

reliable price forecasting, helping farmers plan 

better and reduce financial risks. One of the key 

strengths of the system is its user-friendly design, 

which allows even non-technical users to operate it 

easily. 

 

 
 

Figure [2]: Algorithm Performance 

 

 

Figure [2] illustrates screen can see Random Forest 

and LSTM accuracy where random forest trained to 

predict crop and LSTM train to predict price. 

 

 

 
 

Figure [3]: Crop Details 

 

Figure [3] illustrates screen we got list of suitable 

crop along with yield percentage and can see 

predicted prices. In above screen can see if farmer 

sow ‘Rice’ then he will get 73% Rice yield and 

27% jute so better to sow rice. Similarly, you can 

select any values and get prediction. 

 

 

 

 
 

Figure [4]: List of Crops 

 

Figure [4] illustrates screen can see list of crops 

with yield and price for selected soil and season. 

 

 

   DISCUSSION 
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The AgriGenius system demonstrates how modern 

technologies can effectively address the limitations 

of traditional and existing agricultural systems. 

Unlike conventional approaches that rely on static 

rules and manual decision-making, this system 

integrates machine learning models to provide 

dynamic and accurate insights. The use of Random 

Forest improves crop recommendation accuracy, 

while LSTM enables reliable price forecasting, 

helping farmers plan better and reduce financial 

risks. One of the key strengths of the system is its 

user-friendly design, which allows even non-

technical users to operate it easily. Features like 

default input values and clear output presentation 

make the platform accessible to a wide range of 

farmers. The inclusion of seed purchase 

suggestions further enhances its practical value by 

connecting recommendations with actionable steps. 

However, the system’s performance depends on the 

quality and availability of data. Inaccurate or 

limited datasets may affect prediction results.  

Future improvements can include real-time data 

integration, mobile application support, and 

expansion to more crop varieties. 

\ 

 

          V. CONCLUSION 

 

The Ultimate Smart Farming App highlights how 

artificial intelligence and machine learning can 

improve traditional agricultural practices by 

supporting informed and sustainable decision-

making. By using LSTM and Random Forest 

algorithms, the system analyzes factors such as soil 

nutrients, weather conditions, and seasonal 

variations to recommend suitable crops. It also 

predicts future crop prices and estimates expected 

yield, helping farmers plan more effectively. The 

application is designed with a simple web-based 

interface, making it accessible even to users 

without technical knowledge. Features like guided 

inputs and intelligent default values allow farmers 

to interact with the system  بسهولةand gain 

meaningful insights. Key modules such as dataset 

processing, model training, crop recommendation, 

and seed purchase guidance work together to 

provide complete support for farming decisions. By 

converting raw agricultural data into useful 

information, AgriGenius helps reduce unnecessary 

resource usage, improve productivity, and increase 

profitability. Overall, the system offers a practical 

and scalable approach to modern farming, 

supporting the transition towards smarter and more 

efficient agricultural practices in today’s digital 

world. 
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