
 

JOURNAL OF COMPUTER SCIENCE APPLICATION AND ENGINEERING VOL. 3, NO. 2, JULY 2025, PP. 41~45 
 

  

 

Online version at https://journal.lenterailmu.com/index.php/josapen 

 

JOSAPEN 
 

E-ISSN: 3031-2272 (Online) 

 

 

 

* Corresponding author: Ican Anwar 

email: sansen321@gmail.com 

       

 

Shaping the Future of Agriculture with Intelligent Systems 

Ican Anwar 

Department of Mobile Intelligence, Mojatecs IT Solutions 

 

A R T I C L E  I N F O 

Article history:  

Received 07 July 2025 

Revised 01 Aug 2025 

Accepted 02 Aug 2025 

Keywords: 

Agriculture 

Intelligent Systems 

Climate change 

 

 

 

A B S T R A C T 

This study explores the implementation of intelligent systems in agriculture as a solution 

to longstanding challenges such as inefficient resource use, disease management, and 

low productivity. By integrating technologies like Artificial Intelligence (AI), the 

Internet of Things (IoT), computer vision, and robotics, intelligent systems enable 

precision farming that optimizes water usage, enhances crop monitoring, automates 

labor-intensive tasks, and improves overall decision-making. Real-world applications 

such as CropX and NetBeat for smart irrigation, Plantix and Nuru for disease detection, 

and John Deere’s autonomous tractors for automated fieldwork demonstrate the tangible 

benefits of these innovations. Additionally, tools like Moocall and Ida offer real-time 

livestock health monitoring, while platforms such as AgriPredict and aWhere provide 

data-driven decision support to farmers globally. A sample block diagram of a smart 

irrigation system, supported by a simplified calculation, illustrates the practical 

operation and measurable benefits of such systems. The study emphasizes the potential 

of intelligent agriculture not only to boost productivity and sustainability but also to 

make advanced tools more accessible to small and medium-scale farmers. Future 

advancements should aim to enhance integration, affordability, and ease of use, 

ultimately supporting the transition to more resilient and efficient agricultural practices 

in the face of growing global food demands. 
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1. Introduction 

Agriculture has long been the backbone of human civilization, 

evolving in tandem with society's technological advancements. In 

recent years, the industry has faced new pressures, from climate 

change and dwindling natural resources to rising global 

populations and the need for sustainable food production -[1] . [3]

As a result, traditional farming methods are no longer sufficient to 

meet modern demands. This shift has sparked global interest in 

the integration of intelligent systems—technologies that combine 

artificial intelligence (AI), the Internet of Things (IoT), and data 

analytics—into agricultural practices -[4] . [7]

Despite the promise of these technologies, their 

adoption remains uneven across regions and farming scales. 

Many agricultural operations, especially in developing countries, 

continue to rely on labor-intensive practices and outdated tools, 

which limit productivity and sustainability. Additionally, farmers 
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often struggle with unpredictable weather, pest outbreaks, and 

fluctuating market prices, all of which require timely, data-driven 

decisions that traditional methods cannot support. This gap 

between potential and practice highlights a critical challenge: how 

to effectively implement intelligent systems that are both 

accessible and impactful in real-world farming environments. 

This study aims to explore how intelligent systems can 

be effectively applied to shape the future of agriculture, focusing 

on their potential to improve productivity, decision-making, and 

environmental sustainability. By identifying key opportunities 

and challenges, the research seeks to provide insights that can 

guide policymakers, technology developers, and farmers in 

embracing a smarter approach to agriculture. The goal is not just 

to showcase innovation but to understand how these systems can 

be tailored to meet the diverse needs of the agricultural sector 

globally. 

To achieve this, the study employs a qualitative 

approach by reviewing current literature and case studies on 

intelligent agricultural technologies. Previous research has 

demonstrated the potential of precision farming, AI-driven crop 

monitoring, smart irrigation systems, and autonomous machinery 

to significantly improve outcomes , [8] . However, existing [9]

literature also notes gaps in scalability, affordability, and user 

education. This paper builds on these findings to offer a well-

rounded perspective on how intelligent systems can be harnessed 

not just as tools of efficiency but as transformative solutions for 

the future of farming. 

 

2. Literature Study 

Recent research has shown a surge in interest toward integrating 

artificial intelligence (AI), machine learning, and the Internet of 

Things (IoT) into modern farming practices. For instance, some 

researcher provided a comprehensive overview of AI applications 

in agriculture, highlighting how technologies like deep learning 

and computer vision are being used to monitor crop health, detect 

diseases early, and optimize harvest timing . Similarly, some [9]

researcher emphasized the value of big data in enabling precision 

agriculture—where decision-making is tailored to specific plots 

or even individual plants—thereby reducing waste and improving 

yields , [10] . These studies underscore the growing [11]

recognition that data-driven intelligence is not a luxury but a 

necessity for sustainable agriculture. 

More recently, smart farming systems have evolved to 

include advanced tools like autonomous tractors, drones, and soil 

sensors, creating what is often referred to as "Agriculture 4.0." 

Study by some researcher explored how digital platforms allow 

for real-time data collection and analysis, enabling farmers to 

respond proactively to environmental and market changes , [12]

. However, the literature also acknowledges that while the [13]

technology is advancing rapidly, its adoption is not uniform. 

Factors such as cost, internet accessibility, technical skills, and 

infrastructure limitations continue to hinder widespread 

implementation, especially in developing countries. This disparity 

raises questions about how inclusive and scalable these intelligent 

systems truly are. 

Moreover, there's an emerging body of work that 

focuses on the human dimension of smart agriculture. Studies like 

those by some researcher emphasize the importance of farmer 

attitudes, trust in technology, and the need for supportive policies 

and training programs to ensure successful adoption , [14] . [15]

This social and behavioral angle is crucial, as even the most 

advanced systems will fall short if end-users are not fully 

engaged. Taken together, recent literature paints a picture of 

intelligent agriculture as a promising but complex landscape—

one where technical innovation must be balanced with 

accessibility, education, and policy support to truly shape the 

future of farming , [16] . [17]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - The illustration of smart agriculture 

 show the illustration of smart agriculture with Figure 1

intelligent systems. The illustration portrays a modern agricultural 

landscape transformed by intelligent systems. At the heart of the 

scene is a large digital tablet displaying real-time data on plant 

growth and yield projections—symbolizing data-driven farming. 

Surrounding it, farmers are shown interacting with smart devices 

that collect and analyze field conditions, such as soil moisture and 

wireless sensor data. A drone flies overhead, likely capturing 

high-resolution images of the crops to detect health issues early, 

while a robotic vehicle tends the plants with precision, 

highlighting automation in tasks like weeding or targeted 

spraying.  

On the right side, a cow wears a smart collar, 

representing livestock health monitoring—tracking vital signs and 

movements to alert farmers of anomalies. The overall setting 

blends traditional farming with cutting-edge technology, such as 

AI, IoT, and robotics, demonstrating how these tools can enhance 

productivity, reduce resource waste, and support sustainable 

agriculture. This integration not only empowers farmers to make 

smarter decisions but also reshapes farming into a more efficient, 

responsive, and data-aware industry. 

3. Method 

To perform the study on the implementation of intelligent systems 

in agriculture, the first step is to identify the specific agricultural 

problem that want to address—such as inefficient irrigation, low 

crop yield, or disease outbreaks. Once the problem is defined, 

choose the appropriate intelligent system (e.g., IoT sensors, 

drones, or AI models) that best suits the need. Next, gather data 
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from the farm environment using sensors, satellite images, or 

field observations. This data might include soil moisture, 

temperature, crop health, or livestock movement. 

In the second step, try to give the relevant sollution 

using intelligent solutions. For example, apply machine learning 

algorithms to predict yield or detect diseases from images, or set 

up automated irrigation based on sensor inputs. Evaluate the 

system's performance by comparing results before and after 

implementation—like water usage reduction, yield improvement, 

or faster disease detection.  

4. Result and Discussion 

Some proven solutions to various agricultural challenges that can 

be addressed using intelligent systems are presented in  Table 1

below. 

Table 1 - Intelligent Systems Solution in Agriculture 

Application Area Technology Used Real-World 

Example 

Smart Irrigation IoT + AI CropX, NetBeat 

Disease Detection CV + ML Plantix, Nuru 

Yield Prediction AI + Satellite Data Microsoft AI for 

Earth 

Autonomous 

Farming 

Robotics + GPS + AI John Deere 

Autonomous 

Tractors 

Livestock 

Monitoring 

Wearables + AI Moocall, Ida 

Weed Control CV + Robotics Blue River 

Technology 

Decision Support 

Systems 

AI Forecasting + DSS AgriPredict, aWhere 

 

 Intelligent systems in agriculture are helping farmers 

make better, faster, and more sustainable decisions—and several 

standout technologies illustrate how this works in practice. CropX 

and NetBeat are examples of smart irrigation platforms that use 

IoT and AI to optimize water usage. CropX installs soil sensors in 

the field and combines that data with weather forecasts and 

topography to deliver precise irrigation recommendations via a 

mobile app. NetBeat, developed by Netafim, takes it a step further 

by integrating real-time field data with advanced agronomic 

models, allowing farmers to automate irrigation and fertigation 

processes, saving both water and nutrients. 

On the plant health side, tools like Plantix and Nuru are 

revolutionizing how farmers detect and respond to crop diseases. 

Plantix is a mobile app that uses image recognition powered by 

machine learning to diagnose over 400 plant issues from just a 

photo. Farmers can also get treatment advice and connect with a 

global community. Nuru, developed by the FAO, works similarly 

but is tailored for use in regions with limited internet access. It 

uses AI to detect pests and diseases in crops like cassava, maize, 

and rice—right from a farmer’s phone—even when offline, 

making it especially useful in rural areas. 

Predictive intelligence also plays a big role in planning. 

Microsoft AI for Earth is a broader initiative that uses satellite 

imagery and AI models to monitor land use, predict crop yields, 

and improve food security. It provides researchers and farmers 

with powerful tools to model environmental changes and make 

informed decisions at scale. Similarly, John Deere’s Autonomous 

Tractors combine GPS, computer vision, and machine learning to 

allow tractors to operate without human intervention. These 

machines can plow, sow, and harvest with incredible precision—

freeing up farmers’ time while increasing efficiency and reducing 

fuel waste. 

In livestock and pest management, tools like Moocall 

and Ida offer smart monitoring for animal health. Moocall is a 

tail-mounted sensor that alerts farmers when a cow is about to 

give birth, reducing calf loss. Ida, developed by Connecterra, is an 

AI assistant that uses motion sensors and behavioral data to detect 

early signs of illness in dairy cows. In the field, Blue River 

Technology combines computer vision and robotics in its ―See & 

Spray‖ system, which identifies and treats individual weeds with 

pinpoint accuracy, cutting down on chemical usage. Lastly, 

decision support tools like AgriPredict and aWhere use weather 

data, crop models, and machine learning to help farmers in Africa 

and beyond make better decisions on planting, harvesting, and 

dealing with pests—empowering smallholders with the kind of 

insights that were once only available to large-scale operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – General Smart Irrigation System 

  

 illustrates a smart irrigation system powered Figure 2

by AI and IoT, designed to solve the common agricultural 

problem of water wastage and inefficient irrigation. At the start of 

the process, soil moisture sensors, temperature sensors, and 

weather forecast data are collected in real time from the field. 

These data inputs are sent to a central processing unit, often 

hosted in the cloud or on a local edge device, where they are 

aggregated and analyzed. The AI model within this system plays 

a crucial role in interpreting the data, identifying patterns, and 

predicting optimal irrigation times and amounts tailored to 

specific crop needs and environmental conditions. Once the AI 

makes a decision, the system communicates the irrigation 

schedule to a smart irrigation controller, which then activates the 

irrigation system—either automatically or with minimal human 

input. The feedback loop ensures continuous monitoring: after 

watering, new data is gathered to evaluate effectiveness and 

adjust future actions accordingly. This kind of intelligent system 

not only conserves water but also supports healthier crop growth 

and reduces operational effort for farmers. It’s a practical, 

scalable solution that brings data-driven precision to everyday 
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agricultural practices. A farm wants to determine how much water 

to apply to a plot of land using a smart irrigation system. The 

system collects: 

 Soil Moisture Sensor reading: 20% (measured soil 

moisture) 

 Optimal soil moisture for the crop: 40% 

 Root zone depth: 30 cm 

 Soil type: Loamy soil (available water holding capacity 

≈ 1.5 mm/cm) 

 Area: 100 m² 

 AI model recommendation: Irrigate only 50% of the 

deficit to avoid overwatering due to predicted rain. 

 

Step-by-Step Calculation: 

1. Calculate moisture deficit: 

Moisture deficit = Optimal moisture − Current moisture  

= 40% − 20% = 20% 

2. Convert to water depth needed (in mm): 

Water needed = 20% × 30cm × 1.5mm/cm = 9mm  

3. Apply AI model recommendation (50% of full 

irrigation): 

Irrigation depth = 50% × 9mm = 4.5mm  

4. Convert to volume of water (1 mm over 1 m² = 1 liter): 

Total water = 4.5mm × 100m2  = 450 liters  

 

The smart irrigation system, guided by sensor input and 

AI prediction, recommends applying 450 liters of water to the 

field for this cycle. Looking ahead, the integration of intelligent 

systems in agriculture can be further enhanced by combining 

multiple data sources—like drones, satellite imagery, and real-

time soil sensors—into unified platforms that offer even more 

precise and adaptive recommendations. Future developments 

should focus on making these technologies more affordable and 

accessible to small and medium-sized farms, especially in rural 

areas. Additionally, improving AI transparency and user-friendly 

interfaces will help build farmer trust and confidence in using 

these systems regularly. With ongoing innovation and support, 

smart agriculture has the potential to revolutionize how we grow 

food—making it more efficient, sustainable, and resilient to 

climate change. 

 

5. Conclusion 

The adoption of intelligent systems in agriculture presents a 

powerful solution to many of the sector’s most pressing 

challenges, including water inefficiency, crop disease, low yields, 

and labor shortages. Through the integration of AI, IoT, computer 

vision, and robotics, farmers can make more informed, data-

driven decisions that lead to increased productivity, resource 

conservation, and sustainability. As demonstrated by real-world 

examples such as CropX, Plantix, and John Deere’s autonomous 

tractors, these technologies are not only feasible but are already 

transforming agricultural practices. With continued innovation 

and accessibility, intelligent systems hold great promise for 

shaping the future of farming worldwide. 
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