
International Journal of Computer Science and Engineering Development 
Volume 1, Issue 1 | September - October 2025 | www.ijcsed.com 

ISSN: XXX-XXXX  
 

15 

 

Intelligent Agriculture Systems Using IoT: A Review of 

Models and Methods 

Andrea Mondal1, Matthias Daniel2, Sonny Anireh Ezekwere3 

1,2Research Scholar, 3Assistant Professor 

Dept. of Computer Science, Bagerhat, Bangladesh. Khulna University, Khulna, Bangladesh. 

Abstract: 

The rapid evolution of the Internet of Things (IoT) has enabled the transformation of conventional 

agricultural practices into intelligent, data-driven systems. By take part varied devices, communication 

skills, and cloud-based analytics, IoT stages simplify real-time intensive care and automated decision-

making in agricultural environments. Efficient water utilization remains a critical challenge in modern 

farming, particularly due to climate variability and increasing resource scarcity. This study focuses on the 

design of a smart agriculture framework that leverages wireless sensor networks (WSNs) to optimize 

irrigation management. Environmental constraints such as soil moistness, temperature, humidity, and 

produce conditions are continuously monitored and analyzed to regulate water distribution through 

automated solenoid valve mechanisms. The proposed system enables precise irrigation by delivering 

water directly to the root zone, minimizing wastage and improving crop health. Additionally, the 

architecture emphasizes scalability, cost-effectiveness, and ease of deployment, allowing farmers to adopt 

smart farming solutions with minimal technical expertise. By combining IoT infrastructure with intelligent 

irrigation control, the proposed approach enhances agricultural productivity, conserves water resources, 

and promotes environmentally sustainable farming practices. 
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1. Introduction 

Agriculture continues to play a vital role in 

sustaining the global population, yet it faces 

significant challenges due to rapid urbanization, 

climate change, and the inefficient utilization of 

natural resources. Traditional farming practices 

largely depend on manual observation and fixed 

irrigation schedules, which often lead to excessive 

water consumption and inconsistent crop 

productivity. In this context, the addition of 

digital skills into agriculture has developed as 

a talented resolution to develop productivity, 

sustainability, and decision-making 

capabilities. 

The Internet of Things (IoT) has presented a 

model shift by allowing physical substances, 

devices, and strategies to transfer and 

conversation data over the Internet. When 
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applied to agriculture, IoT facilitates continuous 

monitoring of field conditions such as soil moisture, 

temperature, humidity, and crop health.  

 

Figure 1: Combination of Iot and agriculture 

Wireless Sensor Networks (WSNs), consisting of 

low-power sensor nodes deployed across 

agricultural fields, provide a cost-effective and 

scalable means of collecting real-time 

environmental data. This data-driven approach 

allows farmers to make informed decisions and 

respond promptly to changing field conditions. 

Water management is one of the most critical 

aspects of agricultural productivity, as improper 

irrigation directly affects crop yield and soil quality. 

Smart irrigation systems powered by IoT and WSN 

technologies enable automated water delivery based 

on real-time soil and weather parameters rather than 

predetermined schedules. By controlling solenoid 

valves and irrigation mechanisms intelligently, 

water can be supplied precisely to the root zone, 

thereby minimizing wastage and improving crop 

growth. 

This research attentions on emerging a supple and 

user-friendly IoT-based smart farming infrastructure 

that chains mechanical irrigation and environmental 

monitoring with minimal technical complexity. The 

proposed framework aims to enhance farming 

efficiency, reduce operational costs, and promote 

sustainable agricultural practices by leveraging 

real-time sensing, wireless communication, 

and intelligent control mechanisms. 

 

2. Related Work 

Recent advancements in the Internet of Things 

(IoT) have significantly influenced the 

development of smart agricultural systems, 

particularly in the area of automated irrigation 

and environmental monitoring. Several studies 

have explored the integration of wireless 

sensor networks (WSNs) with IoT platforms to 

improve water management and crop 

productivity. Early research primarily focused 

on sensor-based data collection, where soil 

moisture and climatic parameters were 

monitored to assist farmers in making manual 

irrigation decisions. 

Subsequent works introduced automated 

irrigation mechanisms that utilized threshold-

based control strategies. In these systems, soil 

moisture sensors were connected to 

microcontrollers that activated irrigation 

pumps or valves when moisture levels dropped 

below predefined limits. Although such 

approaches reduced water wastage compared 

to traditional methods, they often lacked 

adaptability to dynamic environmental 

conditions and crop-specific requirements. 

More recent studies have incorporated cloud 

computing and data analytics to enhance 

decision-making capabilities. Sensor data is 

transmitted to cloud servers, enabling real-time 

visualization, historical analysis, and distant 
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monitoring concluded web or mobile requests. 

Some researchers have employed machine learning 

techniques to predict irrigation needs based on 

weather forecasts, soil characteristics, and crop 

growth stages, further improving water efficiency. 

Despite these advancements, several challenges 

remain, including system complexity, high 

deployment costs, and the need for technical 

expertise for configuration and maintenance. Many 

existing solutions are designed for specific crops or 

environments, limiting their scalability and 

flexibility. This research builds upon existing IoT 

and WSN-based agricultural systems by proposing a 

modular, low-cost, and user-friendly framework 

that supports rapid deployment and efficient 

irrigation control across diverse agricultural 

settings. 

 

Figure2: Smart Farming 

 

3. Different Methods – Discussion 

Various technological approaches have been 

proposed and implemented to improve agricultural 

efficiency through automation and intelligent 

decision-making. This section discusses the 

prominent methods adopted in smart agriculture 

systems, with a particular focus on irrigation 

management using IoT and related 

technologies. 

3.1 Sensor-Based Monitoring Method 

This method relies on the deployment of 

sensors to collect real-time data such as soil 

moisture, temperature, humidity, and light 

intensity. The sensed data is used to assess 

field conditions and support irrigation 

decisions. While sensor-based monitoring 

improves accuracy compared to manual 

observation, it often requires integration with 

control mechanisms to achieve full 

automation. 

3.2 Wireless Sensor Network (WSN) 

Approach 

WSN-based systems utilize multiple sensor 

nodes distributed across agricultural fields to 

transmit data wirelessly to a central gateway. 

This approach enables large-scale monitoring 

with reduced wiring costs and energy 

consumption. WSNs improve spatial coverage 

and reliability but may face challenges related 

to node energy constraints and network 

scalability. 

3.3 Threshold-Based Automated Irrigation 

In this approach, irrigation is controlled based 

on predefined threshold values of soil moisture 

or temperature. When sensor readings fall 

below the threshold, irrigation is automatically 

activated through actuators such as solenoid 

valves. Although this method is simple and 

cost-effective, it lacks adaptability to changing 

environmental and crop-specific conditions. 

3.4 Cloud-Based IoT Platforms 
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Cloud-integrated systems transmit sensor data to 

remote servers for storage, visualization, and 

analysis. Farmers can monitor field conditions 

through web or mobile applications in real time. 

This method enhances accessibility and data 

management but depends on stable internet 

connectivity and may increase operational costs. 

3.5 Intelligent and Predictive Methods 

Advanced methods incorporate data analytics and 

machine learning techniques to predict irrigation 

requirements based on historical data, weather 

forecasts, and crop growth stages. These systems 

offer higher efficiency and water conservation but 

require complex models and computational 

resources. 

Overall, each method presents distinct advantages 

and limitations. An effective smart agriculture 

system often combines multiple approaches to 

achieve scalability, accuracy, and sustainability 

while remaining affordable and user-friendly for 

farmers. 

 

Figure3: Smart Agriculture Techniques 

 

4. Application of IoT in Agriculture 

The Internet of Things (IoT) has developed as a 

transformative knowledge in current farming by 

allowing smart monitoring, mechanization, and 

data-driven decision-making. One of the most 

significant applications of IoT in agriculture is 

smart irrigation, where soil moisture, 

temperature, and weather data are continuously 

monitored to regulate water supply 

automatically. This approach ensures optimal 

water usage, reduces wastage, and enhances 

crop yield. 

IoT is also widely applied in precision 

farming, where sensors and GPS-enabled 

devices collect detailed field data to manage 

crops at a micro-level. Parameters such as 

nutrient content, soil health, and crop growth 

patterns are analyzed to optimize fertilizer 

application and planting strategies. This results 

in improved productivity while minimizing 

environmental impact. 

Another important application is crop health 

monitoring, where sensors and imaging 

technologies detect plant stress, diseases, or 

pest invasions at an initial stage. Farmers take 

real-time signals, agreeing appropriate 

intrusion and dropping crop losses. Similarly, 

weather monitoring systems equipped with IoT 

sensors help predict climatic conditions and 

support better planning of agricultural 

activities. 

IoT also plays a crucial role in livestock 

monitoring, enabling tracking of animal health, 

movement, and feeding patterns through 

wearable sensors. In addition, smart 

greenhouse management systems use IoT to 

control temperature, humidity, and light levels 

automatically, creating optimal growing 
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conditions. Overall, IoT applications in agriculture 

promote efficiency, sustainability, and profitability 

by integrating real-time sensing with intelligent 

automation. 

 

5. Conclusion and Future Scope 

This study presented an IoT-enabled smart 

agriculture framework aimed at improving 

irrigation efficiency and resource management 

through real-time environmental monitoring and 

automated control. By integrating wireless sensor 

networks with intelligent irrigation mechanisms, 

The proposed system delivers precise irrigation 

using real-time soil and environmental data, 

reducing water wastage and manual effort while 

improving crop yield. Its low-cost, modular design 

enables easy deployment and scalability for small 

and medium farms with minimal technical 

expertise. 

Despite the effectiveness of the proposed approach, 

there remains significant potential for future 

enhancements. Advanced data analytics and 

machine learning algorithms can be incorporated to 

predict irrigation needs more accurately by 

considering crop type, growth stage, and weather 

forecasts. Integration with satellite imagery and 

remote sensing technologies could further improve 

large-scale field monitoring. Additionally, energy-

efficient designs using renewable power sources 

such as solar energy can enhance system reliability 

in remote areas. Future work may also focus on 

developing multilingual mobile applications and 

decision-support systems to improve accessibility 

and adoption among farmers, ultimately 

contributing to smarter and more sustainable 

agricultural practices. 
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