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Abstract: The auto indoor hydroponic fodder grow chamber is 

a cutting-edge agricultural solution designed to revolutionize 
livestock feed production. This system employs advanced 
hydroponic techniques within an automated environment to 
cultivate nutrient-rich fodder efficiently. By optimizing water 
usage and nutrient delivery, this chamber ensures accelerated and 
robust growth of fodder indoors. The integration of automation 
streamlines the cultivation process, providing a sustainable and 
reliable source of high-quality feed for livestock throughout the 
year. A key feature of the system lies in its automation capabilities, 
streamlining the entire cultivation process. From seed germination 
to harvest, the chamber operates seamlessly, minimizing manual 
intervention and maximizing output. This automation not only 
enhances productivity but also facilitates year round cultivation, 
overcoming traditional seasonal limitations. 
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1. Introduction 
The auto-inter hydroponic fodder grow chamber is a 

comprehensive answer to the complex problems that modern 
agriculture faces, going beyond conventional farming 
procedures. This cutting- edge method not only highlights a 
paradigm change toward sustainable and effective farming 
practices, but it also redefines the dynamics of fodder 
cultivation. It is clear from investigating the many facets of this 
innovative technology that the Auto-Inter Hydroponic Fodder 
Grow Chamber is a game-changer, bringing in a new era of 
precision farming. The basic idea behind this creative chamber 
is hydroponics, which transforms the way plants absorb 
nutrients. In hydroponic systems, the lack of soil removes the 
uncertainty that comes with conventional farming and offers an 
unparalleled degree of control over the growing medium. The 
Auto-Inter Hydroponic Fodder Grow Chamber is unique due to 
its intricately integrated hydroponic. The architecture, which 
guarantees that every plant is given a customized nutrient mix. 
This minimizes resource waste while optimizing growth 
conditions, addressing issues with water scarcity and nutrient 
runoff that are prevalent in conventional farming methods. The  

 
auto-inter hydroponic fodder grow chamber's automation 
feature is evidence of how agriculture and technology can 
coexist. Farmers who are facing labor shortages may find 
automated nutrient delivery, climate control, and harvesting 
mechanisms to be appealing because they greatly minimize the 
need for manual labor. In contrast to traditional farming, where 
crop outcomes are frequently determined by outside variables 
like weather patterns and seasonal variations, the system's 
capacity to operate autonomously under the guidance of data-
driven insights is noteworthy. The chamber's embrace of 
automation ensures accuracy and consistency in the production 
of fodder while also streamlining operations. Furthermore, the 
Auto-Inter Hydroponic Fodder Grow Chamber represents a 
spatial revolution in agriculture; its influence goes beyond 
efficiency. Because of its small size, it is a great option for 
rooftop gardens, urban farming projects, and areas with limited 
arable land. With the world experiencing unprecedented levels 
of urbanization, the capacity to grow crops in small spaces is 
becoming more and more important. This requirement is met 
by the space-efficient model of this chamber, which provides 
opportunities for community- and locally-based agriculture and 
lowers the carbon footprint associated with long-distance 
produce transportation. A shining example of agricultural 
innovation, the Auto-Inter Hydroponic Fodder Grow Chamber 
embodies the values of efficiency, sustainability, and 
technological integration. Its automated systems, Internet of 
Things connectivity, and interconnected hydroponic design 
position it as a comprehensive answer to the problems 
traditional farming faces. A more resilient and sustainable 
agricultural landscape is what the Auto-Inter Hydroponic 
Fodder Grow Chamber offers as we look to a future with an 
expanding population and growing environmental concerns. 
The Auto Indoor Hydroponic Fodder Grow Chamber presents 
several advantages in comparison to other cultivation 
techniques and conventional methods which offers a number of 
benefits that make it a more effective and environmentally 
friendly method of producing livestock feed: 

• Year-Round Cultivation: The indoor hydroponic 
chamber circumvents seasonal constraints and 
enables year-round cultivation, in contrast to 
conventional outdoor farming. This guarantees a 
steady and dependable supply of fodder regardless 
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of the weather outside. 
• Water Efficiency: In general, hydroponic farming 

requires less water than conventional soil- based 
farming. By supplying nutrients to the plant roots 
directly, the chamber further optimizes water usage 
while lowering waste and raising overall water 
efficiency. 

• Nutrient Precision: With the exact control that 
hydroponic systems offer over nutrient delivery, 
plants are guaranteed to get the right ratio of 
nutrients for healthy growth. The health of the cattle 
may benefit from a higher nutritional content in the 
fodder as a result. 

• Reduced Dependency on Soil Quality: Hydroponic 
systems eliminate the need for soil quality, allowing 
cultivation in areas with unfavorable soil 
conditions. This adaptability broadens the range of 
locations where fodder production can be 
implemented successfully. 

2. Literature Review 
The review will navigate through the foundational concepts 

of hydroponics and indoor cultivation systems, establishing a 
baseline understanding of their individual merits. Subsequently, 
it will scrutinize the integration of automation within 
hydroponic environments, emphasizing its role in enhancing 
efficiency, reducing labor requirements, and providing 
unprecedented control over the growing conditions. Traditional 
fodder production methods are often constrained by seasonal 
variations, land limitations, and resource inefficiencies. The 
advent of hydroponics, coupled with automated indoor 
cultivation environments, presents a promising avenue to 
overcome these constraints. This literature review aims to delve 
into the existing body of knowledge surrounding the Auto 
Indoor Hydroponic Fodder Grow Chamber, exploring its key 
components, advantages over conventional practices, and the 
broader implications for sustainable agriculture. 

Keeping our waterways clean is of utmost importance. It is 
extremely troublesome that massive quantities of trash end up 
in bodies of water each year. Monitoring the condition of the 
water in these bodies is also critical today. Groups called 
Catchment Management Authorities keep track of changes in 
the environment, providing real-time daily updates on 
environmental protection and tracing pollution sources. An 
affordable wireless aquatic monitoring system would enable 
cost-effective water quality measurement by gathering data and 
aiding catchment managers in sustaining aquatic ecosystems. 
Our work aims to address the uncertain effects of floating debris 
by reducing the harm caused by floating objects like trash and 
obstacles. Our project seeks to create a garbage collection 
device to monitor lakes and ponds while also measuring water 
conditions by tracking various parameters. Additionally, it 
helps understand water pollution through data analysis. The 
main feature is collecting floating objects from the water's 
surface into a trash receptacle. The secondary objective is 
measuring water quality using sensors by tracking water quality 

parameters, which can help predict adverse conditions for 
aquatic life. pH and turbidity sensors are used to measure water 
acidity/alkalinity and turbidity levels. The overarching goal is 
to clean the water's surface and check its quality to assist the 
aquatic ecosystem. Clean water is a fundamental requirement 
for all living things. Life on Earth is not viable without water. 
Water covers roughly 70% of the Earth's surface, with only 3% 
being pure water. Water becomes contaminated for various 
reasons like industrial waste, sewage waste, garbage waste. 
Thus, it is crucial to maintain the cleanliness and hygiene of 
water. We see this water pollution as a serious problem and 
have started working on a project to address it. We decided to 
use technology to accomplish the work efficiently and 
effectively. Our project is designed to collect waste floating on 
bodies of water. In today's world, most people are familiar with 
robots. We plan to design a very interesting robot that is RF 
controlled. It is important to monitor the pH of a water body. A 
change in the normal pH of a water body can indicate increased 
pollution or other environmental factors. Therefore, the 
solubility and bioavailability of the chemical components of 
water are determined by the pH sensor. The issue of 
waterlogging due to plastic, thermocol and metal is causing 
problems for development and it promotes diseases like 
malaria, typhoid etc. Cleaning the waste manually would be 
inadequate as it often covers large areas of work and puts people 
at risk of contracting diseases from infectious bacteria present 
in the sewage during manual cleaning. This study highlights a 
proposed design for a garbage collection system that is effective 
and efficient for cleaning up waste from rivers, canals and lakes. 
The trash collection system is specifically designed for 
collecting a wide variety of debris, including floating litter, 
garbage, logs, discarded tires and more. The integrated system 
utilizes IoT technology to monitor and control the entire 
process. Given the need and interest to clean up pollutants in 
waterways, the vessel has been designed to operate in areas 
besides just offshore, providing more options for using it to 
clean garbage and waste from water environments. Whenever a 
person hears about pollution, more  frequently than not, the first  
study that comes to their mind is air pollution. One of the most 
under mentioned and under discussed pollution 
encyclopedically is that caused by the non-biodegradable waste 
in our water bodies. In the case of India, there's a lot of plastic 
waste on the face of gutters and lakes. The Ganga River is one 
of the 10 gutters which regard for 90 of the plastic that ends up 
in the ocean (Source Sky News) and there are major cases of 
original ‘naalas’ and lakes being defiled due to this waste. This 
limits the source of clean water which leads to major reduction 
in water sources. From 2001 to 2012, in the megacity of 
Hyderabad, 3245 hectares of lakes dissipated. The water 
recedes by nine bases a time on average in southern New Delhi. 
therefore, cleaning of these original water bodies and gutters is 
of utmost significance. Our end is to develop a water face 
drawing bot that's stationed across the reinforcement. The bot 
will descry scrap patches on its way and collect the scrap 
therefore making the water bodies clean. This result employs a 
surveillance medium in order to warn the authorities in case 
anyone is set up contaminating the water bodies. A further 
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sustainable system by using solar energy to power the system 
has been developed. Computer vision algorithms are used for 
detecting trash on the face of the water. This trash is collected 
by the bot and is disposed of at a designated position. In 
addition to drawing the water bodies, preventative measures 
have been also enforced with the help of a virtual fencing 
algorithm that cautions the authorities if anyone tries to 
contaminate the water demesne. A web operation and a mobile 
app is stationed to keep a check on the bot’s movement and 
reinforcement surveillance independently. This complete result 
involves both preventative and restorative measures that are 
needed for water care. This document presents the creation and 
development of a prototype robotic boat called Aquayaan, 
which can mount colorful detectors and conduct field checks in 
inland bodies of water. Aquayaan can be operated ever over the 
internet so it can travel long distances without losing contact, 
and its position can be tracked in a WebGIS system. Aquayaan's 
compact size allows for high portability, and its design can hold 
up to 4 kg of cargo. The report discusses the housing and frame 
design, rudder and propeller configuration, electronics and 
motors perpetration, communication interfaces, and software 
integration. Aquayaan's cost-effective strategy is intended to 
perform field checks in inland waters like gutters, budgets, 
lakes, backwoods, tanks, ponds, etc. to collect water samples 
and measure colorful parameters with add- on detectors. 

3. Methodology 
The Auto Indoor Hydroponic Fodder Grow Chamber using 

IoT is an evolved agricultural system that integrates hydroponic 
techniques, automation, and Internet of Things (IoT) 
technology to create an optimal environment for cultivating 
nutrient-rich fodder indoors. This innovative project employs a 
soil-less hydroponic system, facilitating efficient nutrient 
delivery through circulating water.  The growth chamber has 
sensors installed to keep an eye on important environmental 
parameters like humidity, temperature, and lighting. Farmers 
can use a web or mobile application to remotely access real-
time data and modify the growing conditions through IoT 
integration. The growth environment is automated and 
optimized by the system in an effort to maximize fodder yield. 
It also encourages sustainability by using energy-efficient LED 
lighting, precise nutrient management, and water-efficient 
techniques. By utilizing modern agricultural practices and the 
project's data logging capabilities, farmers can track and 
analyze environmental parameters and the progress of fodder 
growth, resulting in the production of consistently high-quality 
fodder for livestock. In order to ensure the effective and 
controlled cultivation of nutrient-rich fodder, the Auto Indoor 
Hydroponic Fodder Grow Chamber using IoT functions by 
means of a methodical integration of multiple components. By 
supplying vital nutrients to the plants directly through a 
nutrient-rich water solution, the hydroponic system does away 
with the need for soil. The growth chamber has sensors installed 
to continuously check on things like humidity, temperature, and 
light levels. These sensors provide real-time data to an Internet 
of Things system, enabling control and remote access via a 
mobile or web application.  

 

 
Fig. 1.  Circuit diagram of the project 

4. Hardware Components  
NodeMCU ESP8266: The NodeMCU (Node Micro 

Controller Unit) is an open-source software and hardware 
development environment based on the ESP8266, a low-cost 
Systemon-a-Chip (SoC). The Espressif Systems ESP8266 
contains all of the essential components of a computer: CPU, 
RAM, networking (WiFi), and even a modern operating system 
and SDK. As a result, it is an excellent choice for all types of 
Internet of Things (IoT) projects.  

I2C LCD Display: Text, numbers, and special characters can 
all be displayed on the character LCD. A small add-on circuit 
(backpack) is mounted on the back of the LCD module. The 
module includes an I2C controller chip and an adjustable 
potentiometer for adjusting the intensity of the LED backlight. 
One advantage of I2C LCDs is that wiring is simple, with only 
two data pins required to control the LCD. A standard LCD 
requires more than ten connections, which can be a problem if 
your Arduino does not have a lot of GPIO pins. If you have an 
LCD that does not have an I2C interface built in, these can be 
easily obtained separately.  

Soil Moisture Sensor: A soil moisture sensor is an important 
tool in agriculture, gardening, and environmental monitoring 
because it provides critical information about soil hydration 
levels. This one-page overview discusses soil moisture sensors' 
types, operating principles, installation, applications, and 
integration features.  

DHT11 Sensor: The DHT11 sensor is a popular digital sensor 
known for its low cost and ease of use in measuring temperature 
and humidity. With three pins—VCC, Data, and GND—the 
DHT11 communicates via a simple one-wire protocol and runs 
on a low voltage, typically 3.3V or 5V. The DHT11 provides 
moderate accuracy, with temperature accuracy around 2°C and 
humidity accuracy around 5%, with a temperature range of 0°C 
to 50°C and a humidity range of 20% to 90%.  

Light Sensor: The Light Dependent Resistor (LDR) sensor, 
also known as a photoresistor, is an important component in 
electronic applications that rely on variations in light level. Its 
operating principle is based on the intensity of ambient light, 
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with higher light levels resulting in decreased resistance. The 
LDR, which is typically made of semiconductor material, is 
widely used in automatic lighting systems such as streetlights 
and outdoor fixtures to adjust brightness based on 
environmental conditions.  

Motor driver (L298N): This L298N Motor Driver Module is 
a high-power motor driver module that can power both DC and 
stepper motors. An L298 motor driver IC and a 78M05 5V 
regulator are used in this module. The L298N Module is 
capable of controlling up to four DC motors or two DC motors 
with directional and speed control.   

Exhaust Fan: The exhaust fan is a basic ventilation device 
used in a variety of settings to improve air circulation and 
remove unwanted odors, moisture, and pollutants. The exhaust 
fan, which is commonly found in kitchens, bathrooms, and 
industrial facilities, works by sucking stale or contaminated air 
from the space and expelling it outside.  

Water Pump: The DC water pump, which uses a 9-volt power 
supply, is a versatile and efficient device for pumping water in 
a variety of applications. These small pumps are frequently 
used in do-it-yourself projects, small-scale irrigation systems, 
aquariums, and hydroponic setups. They typically run on direct 
current (DC) and are powered by batteries or low-voltage power 
sources.  

Relay: A one-channel relay is a simple electronic switch that 
allows you to connect or disconnect a single circuit. It is usually 
made up of an electromagnet (coil) and a series of contacts. 
When an electrical current flows through the coil, a magnetic 
field is created, which causes the contacts to open or close. A 
one-channel relay has only one set of contacts and is typically 
used to control the power supply to a single electrical device or 
load.  

Micro USB Cable: The Micro USB cable is a type of USB 
(Universal Serial Bus) connector that was designed to replace 
the Mini USB connector, which was larger and more compact. 
The Micro USB standard was created in response to the 
growing demand for smaller, more portable devices.  

Zero PCB Layout: Because it does not refer to a specific 
standard or technology in the field of printed circuit board 
(PCB) design, the term "zero PCB layout" may be ambiguous 
or misinterpreted.   

5. Software Tools 
Arduino IoT Cloud: Arduino IoT Cloud simplifies IoT 

project development by offering a user-friendly platform to 
connect devices to the internet, visualize data, create 
dashboards, log information, and enable remote control, 
making it accessible for beginners and professionals alike. 

6. Results 
The proposed auto indoor hydroponic fodder grow chamber 

has it’s key results in terms of various factors like:  
Increased Fodder Production: When properly planned and 

implemented, the Auto Indoor Hydroponic Fodder Grow 
Chamber should considerably enhance fodder production when 
compared to conventional techniques. Hydroponic systems 

frequently speed up plant growth, enabling several harvests all 
year round.  

Water and Resource Efficiency: Water efficiency is a well-
known feature of hydroponic systems, and the Auto Indoor 
Hydroponic Fodder Grow Chamber—as mentioned—is said to 
absorb 80% less water than conventional agricultural 
techniques. This could support resource efficiency and water 
conservation.  

Nutrient Rich Fodder: The hydroponic chamber's regulated 
environment makes it possible to precisely control how 
nutrients are delivered to the plants. This may lead to the 
creation of nutrient-rich fodder, which could enhance the 
general well-being and output of animals.  

Automated Operation and Remote Monitoring: The system's 
totally automated nature, as described, suggests less manual 
labor and the possibility of remote monitoring. Farmers may 
benefit from improved operational effectiveness and simpler 
management as a result.  

A. Advantages 
The proposed fodder grow chamber offers several 

advantages over traditional styles:  
Optimized environmental conditions: The ideal conditions 

for plant growth are facilitated by the grow chamber’s 
controlled environment, which includes humidity and 
temperature regulation. As a result, the quantity and quality of 
fodder may produce consistent and predictable results.  

Space efficient design: Space efficiency is a well-known 
feature of hydroponic systems, and the Auto Indoor Hydroponic 
Fodder Grow Chamber is said to take up less room. Farmers 
that have a restricted amount of land at their disposal may 
benefit from this.  

Year-round availability: Having a reliable supply of fodder 
all year round is one of the main benefits of an automated 
hydroponic system. This can be especially helpful in areas with 
limited water supplies or limited seasons.   

Reduced dependency on soil quality: Because hydroponic 
systems don't depend on the quality of the soil, they can produce 
fodder in places where conventional farming wouldn't be 
possible due to poor soil conditions.  

B. Applications 
The Auto Indoor Hydroponic Fodder Grow Chamber has 

various applications, donating   benefits to unlike sectors, 
particularly in areas facing challenges related to traditional 
farming methods. Here are several probable applications for 
such a system:  

• Livestock farming: The main use is in livestock 
production, where it offers a reliable, nutrient-rich 
supply of fodder for sheep, goats, cattle, and other 
grass-eating animals.  

• Diary industry:  Dairy producers can provide high-
quality feed for dairy cattle using a hydroponic fodder 
system, which may enhance the animals' general 
health and milk.  

• Poultry farming: A controlled and sustained source of 
nutrition for chickens and other fowl can be provided 
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by modifying the system to produce fodder that is 
acceptable for them.  

• Sustainable agriculture: An environmentally friendly 
substitute for conventional farming practices in areas 
with scarce water supplies or limited arable land is the 
hydroponic fodder system.  

• Urban agriculture: The Auto Indoor Hydroponic 
Fodder Grow Chamber's small size makes it ideal for 
urban agriculture, allowing for indoor or space-
constrained farming.  

• Animal husbandry research: These systems can be 
used by research organizations and agricultural 
universities to conduct studies on animal nutrition, the 
quality of fodder, and the effects of hydroponic 
systems on livestock health.  

• Small scale farming: The hydroponic system's ability 
to save space and resources might be advantageous for 
small-scale farmers with limited land and resources, 
improving their ability to produce sustainable fodder.  

C. Implicit Limitations 
Auto Indoor Hydroponic Fodder Grow Chambers have many 

benefits, but there are also unstated restrictions and difficulties 
that should be taken into account. The following are some 
implicit restrictions connected to these systems: 

• Initial investment cost: An automatic indoor 
hydroponic feeder grow chamber can have 
comparatively significant setup costs when it comes to 
automation devices, sensors, and environmental 
control systems. This initial outlay could be 
prohibitive for small-scale farmers or those with low 
incomes.  

• Technical expertise: An automated hydroponic system 
may require technological know-how to operate and 
maintain. The system's complexity may require 
farmers to receive training, which could restrict its 
implementation in places where there is a dearth of 
technical expertise.  

• Energy consumption: Energy consumption may rise as 
a result of the requirement for automated components 
such as cooling systems, artificial lighting, and other 
components. This might be a barrier in areas where 
electricity is expensive or unpredictable.  

• Maintenance requirements: For automated systems to 
operate properly, regular maintenance is necessary. 
The production of fodder may be impacted by any 
failure or outage. It is essential to make sure farmers 
have the resources and know-how needed for upkeep.  

• Dependency on input resources: A consistent supply 
of seeds, water, and fertilizer solutions is necessary for 
the hydroponic system to function. Variability or 
interruptions in these resources' availability can have 
an impact on the effectiveness of the system.  

• Species and crop limitations: Depending on the kind 
of seeds used, the system's efficiency can change and 
it can be tailored for a particular forage crop. Some 
plant types or varieties may be better suited for 

specific hydroponic systems.  
• Scale limitations: The physical size of the system 

might limit its capacity, which could limit the amount 
of fodder that can be produced. In larger systems, 
scaling up could necessitate more investments.  

D. Future Scope 
The future scope of Auto Indoor Hydroponic Fodder Grow 

Chambers may emphasize on addressing the existing 
limitations and advancing the technology to improve 
effectiveness, sustainability, and easiness. Here are potential 
areas for future development:  

• Cost-Effective Solutions: The goal of research and 
development could be to lower the Auto Indoor 
Hydroponic Fodder Grow Chambers' initial setup 
costs. This could entail the application of 
economical materials, non-traditional energy 
sources, or creative manufacturing techniques.  

• User-Friendly Interfaces: Technology adoption can 
be increased by making control systems and user 
interfaces more intuitive and user-friendly. This 
includes remote access capabilities, dashboards for 
real-time monitoring, and streamlined automation 
controls.  

• Energy-Efficient Designs: Hydroponic systems can 
become more ecologically sustainable by utilizing 
energy-efficient technologies, including LED 
lighting that uses less power, and investigating other 
energy sources, like solar power.  

• Scalability Options: Both large- and small-scale 
farmers can gain from technology enhancements 
that make scalability simple. Systems or designs 
that are modular and easily expandable or 
customizable to meet the needs of the user should 
be investigated.  

• Advanced Environmental Control: Improved crop 
growth can be achieved by researching more 
sophisticated environmental control systems, such 
as AI-driven climate control, which can optimize 
temperature, humidity, and other parameters. This 
could improve the system's ability to withstand 
changing environmental circumstances.  

• Integration of Smart Technologies: Real-time data 
collecting, analysis, and automated decision-
making can be made possible by integration with 
smart technologies and the Internet of Things (IoT). 
This may help provide the hydroponic environment 
with more accurate and responsive control.  

• Education and Training Programs: Hydroponic 
system adoption can be aided by creating thorough 
training materials and instructional programs for 
farmers. Workshops, online classes, and outreach 
initiatives aimed at raising consciousness and 
understanding may fall under this category.  



Madhuri et al.                                                       International Journal of Recent Advances in Multidisciplinary Topics, VOL. 4, NO. 12, DECEMBER 2023 45 

7. Conclusion 
In conclusion, the auto indoor hydroponic fodder grow 

chamber using IoT represents a cutting-edge solution in modern 
agriculture, seamlessly blending hydroponic cultivation with 
Internet of Things (IoT) technology. The integration of a soil-
less hydroponic system, automated environmental controls, and 
remote monitoring through IoT contributes to the creation of an 
optimal and sustainable environment for cultivating nutrient-
rich fodder. By leveraging real-time sensor data and the 
flexibility of IoT, farmers can remotely manage and fine-tune 
the growth conditions, ensuring consistent and high-quality 
fodder production. The project promotes resource efficiency 
with water saving hydroponics, energy-efficient LED lighting, 
and precise nutrient management. The data logging feature 
allows for in-depth analysis, enabling farmers to refine the 
system for maximum efficiency over time. Ultimately, this 
innovative project not only enhances fodder cultivation but also 
exemplifies a forward-thinking approach to agriculture, 
embracing technology for sustainable and remote-controlled 
farming practices.  
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