
Published By: Fifth Dimension Research Publication                   https://fdrpjournals.org/                                           536 | P a g e  

 

Indian Journal of Computer Science and Technology  
Volume 5, Issue1 (January-April 2026), PP: 536-538.  
www.indjcst.com                                                                                                                                                                        ISSN No: 2583-5300 

Internet of Things Based on Smart Precision Farming in 
Soilless Agriculture 
 
 
R. Kumaran*1, M. Arunesh*2, M. Bhuvanraj*3, M. Sriram*4  

*1Assistant Professor, Department of Information Technology, PSV College of Engineering and Technology, Krishnagiri,  

Tamil Nadu, India. 
*2,3,4 UG Scholars, Department of Information Technology, PSV College of Engineering and Technology, Krishnagiri,  
Tamil Nadu, India. 

 

To Cite this Article: R. Kumaran*1, M. Arunesh*2, M. Bhuvanraj*3, M. Sriram*4, “Internet of Things Based on Smart Precision Farming in 

Soilless Agriculture”, Indian Journal of Computer Science and Technology, Volume 05, Issue 01 (January-April 2026), PP: 536-538. 

Copyright: ©2026 This is an open access journal, and articles are distributed under the terms of the Creative 

Commons Attribution License; Which Permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 
 

 

I. INTRODUCTION 

Agriculture is undergoing a significant transformation due to rapid technological advancements, particularly with the 

integration of the *Internet of Things (IoT). Traditional soil-based farming faces several challenges, including land degradation, 
water scarcity, climate variability, and reduced productivity. To address these issues, **soilless agriculture systems* such as 

hydroponics, aeroponics, and aquaponics have emerged as sustainable alternatives. 

Soilless farming eliminates dependency on soil by providing plants with nutrient-rich solutions in controlled environments. 

However, maintaining optimal growing conditions requires continuous monitoring and precise control of environmental and 

nutrient parameters. This is where IoT-based smart precision farming plays a crucial role. 

IoT enables real-time monitoring of variables such as pH, electrical conductivity (EC), temperature, humidity, and light 

intensity through interconnected sensors. These data are processed using cloud computing and analytics platforms to automate 

decision-making. The integration of IoT with automation technologies enhances efficiency, reduces resource wastage, and 

improves crop yield and quality. 

This study focuses on designing and analyzing an IoT-based precision farming system tailored for soilless agriculture, 

aiming to optimize resource utilization, enhance productivity, and promote sustainable agricultural practices. 
 

II.LITERATURE REVIEW 

Recent research highlights the growing importance of IoT in modern agriculture: 

IoT in Agriculture: Studies show that IoT-based systems improve monitoring accuracy and reduce manual labor. Sensor networks 

enable real-time data collection, enhancing decision-making efficiency. 

Precision Farming: Precision agriculture uses data-driven approaches to optimize inputs such as water, nutrients, and energy. 

Research indicates significant reductions in resource consumption (up to 30–50%). 

 

Soilless Agriculture Systems: 

 Hydroponics: Efficient water usage and faster plant growth. 

 Aeroponics: Higher oxygen exposure leading to improved yield. 

 Aquaponics: Integration of fish farming and plant cultivation for sustainability. 

IoT in Hydroponics: Previous studies demonstrate that automated nutrient dosing and environmental control improve 

productivity and consistency in crop growth. 

Abstract: The integration of the Internet of Things (IoT) in agriculture has revolutionized traditional farming practices, particularly in the 
domain of soilless agriculture systems such as hydroponics, aeroponics, and aquaponics. This study explores the application of IoT-based smart 
precision farming techniques to enhance productivity, resource efficiency, and sustainability in soilless cultivation environments. By deploying 

interconnected sensors and automated control systems, key parameters such as nutrient concentration, pH levels, temperature, humidity, and 
light intensity can be continuously monitored and optimized in real time. 

The proposed system leverages IoT devices to collect data, which is transmitted to cloud-based platforms for analysis and decision-
making. Advanced analytics and machine learning algorithms can further improve crop yield predictions and enable proactive interventions. 
Automation of irrigation, nutrient delivery, and environmental control minimizes human intervention while reducing water usage and 
operatonal costs. 

This research highlights the potential of IoT-enabled precision farming to address challenges such as land scarcity, climate 
variability, and the growing demand for food. The findings suggest that integrating smart technologies in soilless agriculture not only improves 

crop quality and yield but also supports sustainable and resource-efficient farming practices. The study concludes that IoT-driven smart farming 
systems are a promising solution for the future of agriculture, particularly in urban and controlled-environment farming contexts. 
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Challenges Identified in Literature: 

 High initial investment cost 

 Lack of technical knowledge among farmers 

 Data security and system reliability issues 

 
III. METHODOLOGY 

This study adopts a quantitative and experimental research design. 

3.1 System Design 

The proposed system consists of: 

 Sensors: pH, EC, temperature, humidity, light 

 Microcontroller: Arduino/Raspberry Pi 

 Communication: Wi-Fi module (IoT connectivity) 

 Cloud Platform: Data storage and analytics 

 Actuators: Pumps, valves, lighting systems 

 

3.2 Data Collection: 

Real-time data collected from sensors at regular intervals 

Parameters monitored: 

 pH level 

 Nutrient concentration (EC) 

 Temperature 

 Humidity 

 Light intensity 

 

3.3 Sampling: 

 Controlled environment setup (greenhouse or indoor system) 

 Crops such as lettuce or spinach used for experimentation 

 

3.4 Data Analysis Tools 

Statistical software: SPSS / R / Python 

Techniques: 

 Correlation analysis 

 Regression analysis 

 ANOVA (for comparing growth conditions) 

 

IV. MODELLING AND ANALYSIS 

4.1 Conceptual Model 

Independent Variables (IV): 

 pH level 

* Nutrient concentration (EC) 
* Temperature 

* Humidity 

* Light intensity 

 

Dependent Variable (DV): 

Crop yield / Growth rate 

 

Mediating Variable: 

 Automation efficiency 

 

4.2 Mathematical Model: 
A multiple linear regression model can be used: 

[ 

Y = \beta_0 + \beta_1 (pH) + \beta_2 (EC) + \beta_3 (Temp) + \beta_4 (Humidity) + \beta_5 (Light) + \epsilon 

] 

Where: 

* (Y) = Crop yield 

* (\beta) = Coefficients 

* (\epsilon) = Error term 
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4.3 Analysis: 

Correlation Analysis: To identify relationships between environmental factors and crop growth 

Regression Analysis: To predict yield based on sensor inputs 

ANOVA: To compare different system configurations 
 

V.RESULTS AND DISCUSSION 

5.1 Key Findings: 

 IoT-enabled monitoring significantly improves parameter accuracy 

 Automated systems reduce water usage by up to 40–60% 

 Optimal pH and EC levels directly influence plant growth 

 Real-time alerts help prevent crop damage 

 

5.2 Discussion 

The results confirm that integrating IoT with soilless agriculture enhances efficiency and sustainability. Compared to 

traditional farming: 

 Higher yield consistency is achieved 

 Resource wastage is minimized 

 Labor dependency is reduced 

However, challenges such as system cost and technical complexity remain barriers to adoption. 
 

VI. CONCLUSION   

This study demonstrates that IoT-based smart precision farming is a highly effective approach for optimizing soilless 

agriculture systems. The integration of sensor networks, cloud computing, and automation improves crop yield, reduces resource 

consumption, and supports sustainable farming practices. 

The findings highlight the potential of IoT technologies to revolutionize agriculture, particularly in urban and controlled 

environments. Future research can focus on integrating artificial intelligence and predictive analytics to further enhance system 

performance. 
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