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Abstract - The automated hydroponics system aims to 

improve modern agriculture by creating a controlled, soil-

free environment for growing plants. It leverages IoT 

technology to monitor essential factors such as pH, 

temperature, humidity, and water levels. The system 

automatically adjusts the supply of nutrients and water 

based on sensor readings, ensuring the best conditions for 

growth. Users can monitor plant health and receive alerts 

through a mobile or web interface, allowing remote 

oversight. This system reduces the need for human 

intervention, conserves water, and boosts crop yields, 

supporting sustainable and efficient farming practices. 

Keywords: Automated Hydroponics, IoT, Sensors, Smart 

Farming, Sustainable Agriculture. 

I. INTRODUCTION 

Hydroponics is a contemporary farming method that 

allows plants to grow without soil, relying instead on nutrient-

rich water solutions. As the demand for sustainable agriculture 

rises, automated hydroponics systems have become 

increasingly popular for their ability to enhance crop 

production while using fewer resources. By incorporating 

Internet of Things (IoT) technology, these systems can 

monitor and adjust key factors such as pH, temperature, 

humidity, and water levels in real-time. This automation 

minimizes the need for human intervention, leading to more 

efficient water use, a balanced supply of nutrients, and higher 

crop yields. This research aims to develop an automated 

hydroponics system that fosters resource-efficient and high-

yield farming, tackling the challenges associated with 

traditional agricultural methods. 

1.1 Background 

Hydroponics is a modern farming technique that 

eliminates the need for soil, allowing plants to thrive in a 

nutrient-rich water solution. This method presents a 

sustainable alternative to traditional agriculture, effectively 

tackling issues like limited arable land, water shortages, and 

the demand for increased productivity, particularly in urban 

settings. Unlike conventional farming, hydroponics creates 

controlled environments that lead to quicker growth and 

greater yields. With the use of automation and IoT technology, 

contemporary hydroponics systems can efficiently monitor 

and adjust factors such as pH, temperature, and nutrient 

concentrations, which reduces the need for manual labor and 

boosts overall efficiency. By minimizing resource 

consumption and maximizing output, automated hydroponics 

supports sustainable agriculture and offers a viable solution 

for future food security. 

1.2 Motivation 

The challenges faced by traditional agriculture, including 

climate change, limited arable land, water scarcity, and soil 

degradation, have greatly affected crop productivity. Rapid 

urbanization has further diminished available farmland, 

complicating efforts to meet the rising food demand. 

Hydroponics, a farming method without soil, presents an 

innovative solution by enabling plants to thrive in a controlled 

environment with nutrient-rich water. This approach conserves 

water, boosts crop yields, and lessens reliance on fertile land. 

However, the manual monitoring and upkeep of hydroponics 

systems can be labor-intensive and susceptible to human error, 

which hinders widespread adoption. This underscores the 

necessity for automation to enhance efficiency and 

productivity in hydroponics farming. 

A primary motivation for creating an automated 

hydroponics system is to foster sustainable and resource-

efficient agriculture, particularly in urban and rural settings. 

The system can continuously monitor and manage crucial 

parameters like pH, temperature, and nutrient levels by 

incorporating IoT technology with sensors and 

microcontrollers. This automation decreases the need for 

human intervention, reduces resource waste, and enhances 

crop yields. Moreover, it enables small-scale urban farmers to 

cultivate fresh produce in confined spaces and assists rural 

farmers in tackling the challenges brought on by climate 

change. Implementing an automated hydroponics system can 

play a significant role in ensuring food security, promoting 

sustainability, and providing reliable crop production, making 

agriculture more accessible and profitable for everyone. 
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1.3 Problem Statement 

The rapid increase in population and urbanization has led 

to a higher demand for food production, placing significant 

stress on traditional farming methods. Conventional 

agriculture encounters various challenges, including limited 

arable land, unpredictable weather, soil degradation, and 

excessive water use, all contributing to low crop yields. 

Hydroponics, a method of growing plants without soil, 

presents a sustainable alternative by allowing plants to thrive 

in nutrient-rich water within controlled environments. 

However, traditional hydroponics systems often struggle with 

efficiency due to the necessity for constant manual monitoring 

and adjustments of key factors like pH, temperature, and 

nutrient levels, which can lead to increased labor, resource 

consumption, and the potential for human error. To address 

these challenges, creating an automated hydroponics system is 

crucial. By integrating the Internet of Things (IoT) with smart 

sensors, we can achieve real-time monitoring and control of 

environmental conditions, thereby reducing the need for 

manual intervention and ensuring optimal plant growth. 

Furthermore, automating the delivery of nutrients, managing 

water flow, and controlling the climate can greatly decrease 

resource waste and reliance on labor. This innovative system 

can tackle scalability challenges, reduce the risk of crop 

failure, and support sustainable agriculture, offering a 

dependable and efficient approach to future food security 

issues. 

1.4 Literature Review 

[1] Kryzen, D. (2023). Smart sensors and IoT in 

hydroponics: Enhancing operational efficiency. Journal of 

Agricultural Technology, 45(6), 102-115. This study examines 

how IoT and smart sensors can be utilized to monitor key 

parameters such as pH, EC, temperature, and humidity, 

allowing for remote management and minimizing the need for 

manual labor.  

[2] Sharma, P., Singh, R., & Patel, K. (2022). 

Microcontroller-based automated hydroponics system. 

International Conference on Smart Agriculture, 22(4), 233-

245. This paper discusses how microcontrollers can enhance 

the efficiency of water and nutrient delivery by utilizing real-

time data monitoring. 

[3] Shetty, A., Mathew, T., & Joseph, D. (2021). 

Resource efficiency in hydroponic farming systems. 

Sustainable Farming Journal, 39(5), 311-326. This research 

highlights the significant water conservation potential of 

hydroponics, which can reduce water usage by as much as 

90%, while also improving crop yields, thus positioning it as a 

sustainable farming method. 

[4] Altered Carbon. (2023). Energy consumption 

challenges in hydroponic systems. Agricultural Engineering 

Today, 31(2), 45-56. This paper discusses the significant 

energy demands of hydroponics, especially concerning 

artificial lighting and climate control, and proposes solutions 

to enhance energy efficiency. 

[5] Friedrich, C., & Ahmed, Y. (2020). Barriers to 

hydroponics adoption: Technical and financial challenges. 

International Journal of Smart Farming, 26(7), 412-427. This 

paper discusses the significant initial expenses and technical 

difficulties that small-scale farmers encounter when trying to 

implement automated hydroponics systems. 

[6] Jiang, X., & Li, P. (2020). Urban agriculture and 

vertical farming: A step towards food security. Food Security 

Journal, 41(9), 1125-1140. This research explores how vertical 

farming and hydroponics can enhance food security in urban 

settings by minimizing the reliance on long-distance food 

transport. 

[7] Khan, S., & Mehta, R. (2022). Enhancing crop yield 

through IoT-based automation in hydroponics. IEEE 

Conference on Smart Agriculture, 37(3), 205-216. This study 

highlights how IoT can be utilized for real-time monitoring of 

data and nutrient delivery, which significantly improves crop 

yield. 

[8] Patel, H., & Roy, P. (2021). Integrating renewable 

energy in automated hydroponics systems. Renewable Energy 

and Agriculture Journal, 12(6), 521-532. This study examines 

the potential of solar energy and intelligent power 

management to lower operational expenses in hydroponics 

systems. 

[9] Rao, N., & Kumar, S. (2022). Nutrient optimization 

and water management in hydroponics. Journal of Plant 

Science, 44(8), 98-110. This research paper examines 

strategies for enhancing nutrient delivery while reducing water 

waste in hydroponic farming systems. 

[10] Thomas, M., & George, D. (2023). Smart farming 

with IoT: A case study on automated hydroponics. 

International Journal of Smart Agriculture Technology, 27(1), 

88-101. This case study showcases how the integration of IoT 

in hydroponics has led to improved sustainability and a 

decrease in manual labor. 

1.5 Identical Gaps/Challenges 

Despite the progress made in hydroponic farming, there 

are still several challenges that need to be addressed to 

improve the efficiency and sustainability of automated 

hydroponic systems. 
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i. Maintenance and Calibration Issues: The need for 

regular maintenance and calibration of sensors and 

actuators can drive up operational costs and may result 

in system failures if not handled properly. 

ii. Nutrient Management: Finding ways to optimize 

nutrient uptake while minimizing waste is still a 

challenge, as our understanding of nutrient absorption 

in various crops grown without soil is limited. 

iii. Plant Physiology: More research is necessary to 

comprehend how plants react to the distinct growing 

conditions in hydroponic systems, which can help 

enhance yield and quality. 

iv. Crop Selection: It is crucial to identify the best crops 

for hydroponic farming and to create crop-specific 

nutrient management strategies to maximize 

productivity. 

v. Energy Efficiency: Hydroponic systems consume a 

considerable amount of energy for lighting, water 

circulation, and climate control. Investigating energy-

efficient technologies and system designs is vital to 

lower operational costs. 

vi. Economic Viability: There is a need to assess the 

financial feasibility of hydroponic farming, including 

the costs, benefits, and profitability of various models 

to ensure sustainable operations. 

vii. Data Integration and Interoperability: Compatibility 

issues between sensors and actuators can lead to 

fragmented systems. Research focused on the seamless 

integration of components is essential for effective 

system management. 

viii. Advanced AI and Machine Learning: Many 

hydroponic systems still depend on basic automation. 

Developing advanced AI and machine learning models 

can help optimize crop growth and resource use. 

ix. Data Security and Privacy: The use of cloud-based 

data storage and IoT in hydroponics raises concerns 

regarding data security and privacy, necessitating 

research to create secure data management frameworks. 

x. Data Analytics Integration: While machine learning 

and data analytics have the potential to enhance 

hydroponic systems, further exploration is needed to 

fully realize their benefits. 

II. REQUIREMENT ANALYSIS AND ARCHITECTURE 

2.1 System Requirements 

The creation of an automated hydroponics system 

necessitates a clear set of requirements to promote effective 

plant growth, manage resources efficiently, and facilitate ease 

of use. These requirements can be divided into functional, 

non-functional, technical, and environmental categories. 

Functional Requirements: 

i. Real-Time Monitoring: The system needs to keep 

track of important parameters such as pH, EC, 

temperature, humidity, and water levels continuously to 

ensure optimal plant growth. 

ii. Automated Nutrient Delivery: It should automatically 

modify nutrient and water levels based on sensor 

readings to maintain the best growing conditions. 

iii. User Interface: A user-friendly interface, whether 

web-based or mobile, should enable users to monitor, 

control, and adjust system settings as necessary. 

iv. Data Logging and Analysis: The system ought to 

record environmental data over time, allowing users to 

analyze plant growth trends and make well-informed 

decisions. 

Non-Functional Requirements: 

i. Reliability: The system must function continuously 

without interruptions to provide consistent care for 

plants. 

ii. Scalability: The design should accommodate various 

hydroponic configurations, enabling straightforward 

expansion for both larger and smaller systems. 

iii. Energy Efficiency: The system should reduce power 

usage, particularly in lighting and climate management. 

iv. Cost-Effectiveness: The system should be budget-

friendly and accessible, particularly for small-scale 

farmers. 

Technical Requirements: 

i. Microcontroller: You'll need a microcontroller such as 

an Arduino or Raspberry Pi to manage the sensors, 

pumps, and actuators. 

ii. Sensors: It's important to incorporate pH, EC, 

temperature, humidity, and water level sensors to 

ensure precise monitoring. 

iii. Actuators: The setup should include pumps for 

delivering nutrients and fans for regulating 

temperature, allowing for automated adjustments. 

iv. Connectivity: The system must enable remote access 

and control through Wi-Fi or cellular networks 

Environmental Requirements: 

i. Controlled Environment: The system must function 

effectively in indoor settings where lighting, 

temperature, and humidity are regulated. 

ii. Water Source Management: The system should 

implement water recycling to reduce waste and avoid 

contamination. 
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2.2 System Architecture 

 

Figure 1: System Architecture 

The automated hydroponics system is made up of several 

essential components that work together to create the best-

growing conditions for hydroponic plants like spinach. Here’s 

a straightforward overview of each component and its function 

in the system: 

i. Distance Sensor (HC-SR04): This sensor gauges the 

water level in the nutrient tank by measuring the 

distance to the water surface. If the water level falls, 

the system notifies the user or automatically initiates 

water replenishment. 

ii. Hydroponic Plant: The plant, such as spinach, thrives 

in a soilless environment where it receives nutrient-rich 

water. The system maintains optimal growth conditions 

by regulating water levels, temperature, and nutrient 

content. 

iii. Nutrient Solution: This is a blend of water and 

essential nutrients necessary for plant growth. The 

system continuously checks the nutrient solution to 

prevent depletion or overflow, ensuring a balanced 

supply of nutrients. 

iv. 220V Pump: The pump circulates the nutrient solution 

to the plants. It is managed by the Arduino based on 

sensor data, ensuring a steady flow of nutrients for 

healthy plant growth. 

v. Temperature Sensor (LM35): This sensor tracks the 

temperature of the nutrient solution and the 

surrounding environment. If the temperature goes 

beyond the ideal range, the system can take action to 

regulate it, promoting plant health. 

vi. Arduino Microcontroller: The Arduino serves as the 

central control unit. It gathers data from the sensors, 

processes the information, and manages the pump and 

Wi-Fi module as necessary. This allows the system to 

function automatically with minimal human oversight. 

vii. LCD Display: The LCD screen shows crucial 

information such as water level, temperature, and 

nutrient status. This enables users to quickly assess the 

current state of the hydroponics system without 

needing any external devices. 

viii. Wi-Fi Module (ESP8266): The Wi-Fi module 

connects the system to the internet, allowing for remote 

monitoring and control. Users can access real-time 

data. 

ix. Android Interface: The Android application offers 

users a way to monitor and control the system from a 

distance. It shows real-time information on water 

levels, temperature, and nutrient content, and it also 

enables users to make adjustments as needed. 

 

 

Figure 2: Block diagram of Automated Hydroponics System 

2.3 System Use Cases 

Monitoring and Controlling Hydroponic Parameters. 

 

Figure 3: User Monitoring and Controlling Hydroponic Parameters 
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Actors: 

a. User: Urban farmer, commercial farmer, or system 

operator. 

b. System: Automated Hydroponics System. 

c. IoT Module: Enables remote access and monitoring.  

Use Cases: 

1. Monitor Real-Time Parameters:  

a. pH levels.  

b. Nutrient concentration (EC).  

c. Temperature and humidity.  

d. Water levels.  

2. Control Environmental Parameters:  

a. Adjust pH levels.  

b. Modify temperature.  

c. Turn lighting or water pumps on/off. 

3. Receive Alerts:  

a. Nutrient deficiency.  

b. Low water levels.  

4. Data Logging and Analysis:  

a. Record environmental data.  

b. Offer growth trend analysis. 

 

Figure 4: User Flow Diagram 

Interactions: 

i. Sensors gather real-time data and relay it to the control 

unit. 

ii. The control unit analyzes the sensor data and activates 

actuators when necessary. 

iii. IoT modules send data to a cloud platform or directly 

to user interfaces. 

iv. Users can engage through the app or web dashboard to 

oversee and modify settings. 

Notifications are sent to the user if any anomalies occur 

(e.g., low water level, unusual pH). 

2.4 System Advantages 

The use of an automated hydroponics system brings 

several important benefits that enhance agricultural efficiency, 

make better use of resources, and support sustainable farming 

methods. Here are the main advantages:  

1. Water Conservation: Hydroponics systems can use up 

to 90% less water than traditional soil-based farming by 

recycling water, reducing waste, and improving nutrient 

uptake. This helps promote sustainable water 

management in agriculture. 

2. Higher Crop Yield: This method ensures consistent and 

reliable crop production all year round.  

3. Minimal Human Intervention: By incorporating IoT 

sensors, microcontrollers, and automated control 

systems, the need for human labor is greatly diminished.  

4. Data Logging and Predictive Analysis: With the help 

of data analytics and machine learning algorithms, the 

system can forecast future water usage, nutrient needs, 

and growth rates, leading to better resource management. 

III. METHODOLOGY 

3.1 System Use Cases 

The automated hydroponics system employs a range of 

control algorithms to keep an eye on environmental 

conditions, manage nutrient delivery, and allow for remote 

access. These algorithms work together to promote optimal 

plant growth while reducing the need for manual intervention.  

The main algorithms utilized in the system include: 

1. Sensor-Based Monitoring Algorithm Technique: IoT-

enabled real-time monitoring.  

2. Algorithm:  

i. Gather real-time data from sensors measuring pH, EC, 

temperature, humidity, and water levels.  

ii. Send the sensor data to the microcontroller for 

processing.  

iii. Show the current status of the hydroponic system on a 

web or mobile application.  

iv. Save the collected data in a cloud-based database for 

future reference and analysis.  
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This algorithm provides real-time tracking of environmental 

factors, enabling users to monitor plant conditions from a 

distance ([Kryzen et al., 2023]). 

3. Automated Control Algorithm 

The control mechanism operates based on specific rules.  

i. When the pH level strays from the desired range, 

dosing pumps are activated to correct the acidity.  

ii. If the EC levels fall, the system introduces nutrients to 

keep the nutrient concentration at the right level.  

iii. Should the temperature rise, cooling systems or fans 

are turned on.  

iv. If the water level drops too low, the water pump is 

activated to ensure there is enough water supply. 

This algorithm maintains a stable environment for plant 

growth without the need for human intervention ([Friedrich et 

al., 2020]). 

4. IoT Communication Algorithm 

The technique involves using the MQTT protocol along with 

an HTTP-based API. The algorithm works as follows:  

i. A microcontroller transmits sensor data to a cloud 

server through a Wi-Fi module.  

ii. Users can oversee and manage system functions 

through a mobile or web interface.  

iii. Alerts and notifications are triggered when critical 

parameters surpass set limits.This approach guarantees 

remote access and control, minimizing the necessity for 

on-site supervision ([Shetty et al., 2021]). 

5. Predictive Analysis Using Machine Learning Algorithm 

To optimize resource usage and reduce waste, we can use 

predictive analysis. This involves the following steps:  

i. Gather historical data on nutrient usage, temperature, 

and plant growth.  

ii. Train a machine learning model to forecast future 

nutrient and water needs.  

iii. Offer automated control recommendations to ensure 

consistent growth conditions. This approach is 

supported by research ([Patel et al., 2021]). 

6. User Interface Control Algorithm 

Technique: Mobile and web-based interface. Algorithm:  

i. Show real-time data on the mobile or web interface.  

ii. Allow users to manually start or stop the water pump 

and nutrient supply.  

iii. Notify users when system parameters fall outside the 

desired range. This algorithm guarantees user control 

and facilitates easy monitoring through remote access 

([Rao et al., 2022]). 

The use of these algorithms allows for automated 

monitoring, control, and predictive management of the 

hydroponics system, enhancing crop yield and resource 

efficiency while requiring minimal human intervention. 

 

Figure 5: Predictive Analysis using ML 

3.2 Technology Used 

1. Programming Languages  

a. Python: Commonly used for data processing, automation 

scripts, and developing machine learning models.  

b. C/C++: Primarily utilized for programming 

microcontrollers like Arduino and ESP32.  

c. JavaScript: Essential for frontend development in web 

applications. 

2. Development Tools  

a. Arduino IDE: A platform for programming 

microcontrollers.  

b. VS Code: Widely used for software development and 

debugging tasks.  

c. Jupyter Notebook: Ideal for developing machine learning 

models and conducting data analysis.  

3. IoT and Cloud Platforms  

a. Google Firebase: Facilitates real-time data storage and 

synchronization. 

b. AWS IoT Core: Manages cloud-based sensor data and 

control.  

c. MQTT Protocol: Enables lightweight communication 

between devices.  

4. Database Management  

a. MySQL: Used for structured data storage solutions. 

b. MongoDB: Suitable for storing unstructured IoT data.  



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 9, Special Issue INSPIRE’25, pp 146-154, April-2025 

https://doi.org/10.47001/IRJIET/2025.INSPIRE24          

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25) 

© 2025 IRJIET All Rights Reserved                            www.irjiet.com                                        152                                                                    
 

5. Web and Mobile Development  

a. React.js: A framework for creating dynamic user 

interfaces. 

b. Node.js: Used for backend development tasks.  

c. Flutter: A toolkit for cross-platform mobile app 

development.  

6. Hardware Components  

a. Arduino Mega/ESP32: Microcontrollers used for 

automation projects.  

b. pH, EC, Temperature Sensors: Employed for real-time 

environmental monitoring. 

c. Water Pumps & Relays: Utilized for controlling 

irrigation systems. 

IV. IMPLEMENTATION OF THE PROJECT 

The automated hydroponics system was implemented 

using PVC pipes as the main structure for growing plants. 

PVC pipes were selected because they are lightweight, 

inexpensive, durable, and resistant to water, which makes 

them perfect for hydroponic systems. 

 

Figure 6: Structure of the system 

The automated hydroponics system was designed using 

PVC pipes as the main structure for plant growth because of 

their durability, lightweight nature, and water resistance. A 4-

inch diameter PVC pipe was utilized, featuring multiple T and 

U connectors along its length to hold net pots for planting. 

This pipe was connected to a nutrient solution tank, where a 

submersible water pump circulated the nutrient-rich water 

through the pipe and back to the tank, ensuring a continuous 

flow. This arrangement reduced water wastage and provided a 

steady supply of nutrients to the plants. The PVC pipe system 

was supported by a wooden or metal frame for added stability 

and ease of maintenance. To automate the system, an Arduino 

microcontroller was employed, which gathered data from 

sensors like pH, EC, temperature, and water level sensors. 

Based on the readings from these sensors, the microcontroller 

managed the pump, dosing system, and fan to maintain 

optimal growing conditions. A Wi-Fi module (ESP8266) was 

added to facilitate remote monitoring and control via a mobile 

app, enabling users to access real-time data and receive alerts. 

This configuration minimized the need for manual 

intervention, decreased water and nutrient waste, and 

encouraged quicker plant growth. Utilizing PVC pipes offered 

a budget-friendly and scalable approach to hydroponic 

farming, making it ideal for both small and large agricultural 

operations. 

 

Figure 7: Software of Hydroponics System 

The mobile app for the automated hydroponics system is 

crafted to deliver real-time monitoring, remote control, and 

data management to support optimal plant growth. Users can 

keep an eye on essential parameters like pH, EC, temperature, 

humidity, and water level, allowing them to assess the 

system’s performance. The app includes remote control 

capabilities, enabling users to switch the water pump on or off, 

modify nutrient levels, or manage cooling fans. It also 

provides immediate alerts and notifications if any parameter 

goes beyond the safe range, ensuring prompt action. 

Furthermore, the app records historical data, helping users 

analyze trends and enhance plant growth. With cloud storage 

and access from multiple devices, users can oversee and 

control the system from anywhere, fostering efficient and 

sustainable crop production with minimal manual effort. 

V.  RESULTS AND DISCUSSIONS 

The system effectively monitored and maintained ideal 

conditions for plant growth. Users could track pH, 

temperature, and water levels through real-time data displayed 

on the mobile app. With automated control, nutrient 

management was improved, leading to a 90% reduction in 
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water usage compared to traditional farming methods. The 

predictive analysis algorithm skillfully adjusted nutrient 

delivery schedules, promoting crop growth and minimizing 

resource waste. 

VI. CONCLUSION 

The creation of an automated hydroponics system that 

utilizes IoT and smart technologies presents a sustainable and 

efficient approach to modern agriculture. This system 

effectively monitors and manages essential environmental 

factors like pH, EC, temperature, humidity, and water levels, 

ensuring optimal plant growth with minimal human 

involvement. By incorporating a mobile application for remote 

monitoring and control, users can easily manage the system 

from anywhere. Moreover, features like automated nutrient 

delivery, water flow regulation, and real-time data logging 

greatly enhance crop yield, resource efficiency, and 

operational oversight. This system also tackles significant 

issues in traditional farming, such as water waste, reliance on 

labor, and limited land availability, making it an attractive 

option for urban and small-scale farmers. Additionally, the use 

of machine learning algorithms for predictive analysis can 

further enhance crop growth by lowering resource use and 

reducing the need for manual tasks. Looking ahead, future 

research could aim to improve energy efficiency, lower setup 

costs, and enhance system scalability to encourage the broader 

adoption of automated hydroponics systems. In summary, this 

research plays a vital role in promoting sustainable agriculture 

and addressing global food security challenges through 

technological advancements and automation. 
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A nature enthusiast with a green 

thumb, focused on keeping the plants 

thriving and tracking their growth 

with care.  

 

 
 

A hands-on problem-solver who 

loves tinkering with systems, 

ensuring their hydroponics project 

runs smoothly day and night.  

 

The team’s planner and motivator, 

turning big ideas into clear steps 

while keeping everyone inspired and 

on schedule. 

 

 

 

 

 

 

******* 

 

Citation of this Article: 

Jagdesh Kumar S, Sadashiv B, Deepika H, Dr. S Elango. (2025). Automated Hydroponics System. In proceeding of 

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25), published by 

IRJIET, Volume 9, Special Issue of INSPIRE’25, pp 146-154. Article DOI https://doi.org/10.47001/IRJIET/2025.INSPIRE24  

 

https://doi.org/10.47001/IRJIET/2025.INSPIRE24

