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Abstract:- The goal of the project is to address the
difficulties faced by chicken farmers in properly controlling
the environmental conditions of their farms through the
design and implementation of an Internet of Things- based
weather monitoring system. It investigates how Internet of
Things (1oT) technology can be used to remotely monitor
and regulate weather conditions that are critical to the health
and productivity of chicken. The overall goals of the
initiative are to maximize production efficiency, enhance
animal welfare, and improve management methods on
poultry farms. Chicken farms are extremely vulnerable to
changes in temperature, humidity, and air quality, among
other environmental factors. Unpredictable or unfavorable
weather patterns can cause stress, lower egg production,
and higher bird mortality rates. The goal of the project is to
create an affordable, user-friendly weather monitoring
system that will enable farmers to keep an eye on, control,
and maintain the perfect environment for their chickens.
The project's primary design focus is on placing wireless
sensors all throughout the chicken farm to continuously
monitor important meteorological factors. Through a user-
friendly online or mobile application, farmers can obtain
real-time weather data and receive alerts thanks to the
sensors' connection to a central 10T network. In order to
adapt the heating, cooling, and ventilation systems to
variations in the weather, the system also includes
automated actuators. The Internet of Things (loT)-based
weather monitoring system showed considerable
advantages for chicken farmers after undergoing extensive
testing and deployment.

Keywords:- Environmental, Efficiency, loT, Weather
Monitoring.

I INTRODUCTION

The growing demand for animal protein around the world
is largely met by poultry production. However, because weather
variations can have a substantial impact on the health and
productivity of poultry, poultry producers confront several
obstacles in maintaining ideal environmental conditions for
their flocks. Stress, lower egg production, and higher bird
mortality rates can result from extreme temperatures, humidity
swings, and poor air quality. The idea of designing and
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implementing an Internet of Things (loT)-based weather
monitoring system for poultry farms comes as a revolutionary
solution as a result of the realization of how important it is to
address these issues. On the other hand, keeping the right
temperature in cold weather is crucial to avoiding frostbite and
preserving bird comfort. Real-time and farm-specific data are
typically lacking in traditional weather monitoring systems.
Hand measurements or broad weather forecasts are often used
by poultry producers; however, these methods may not
adequately capture the microclimates found inside the poultry
buildings. Due to this constraint, a novel and specialized
strategy that guarantees accurate and ongoing weather
monitoring suited to the particular requirements of chicken farms
is required. One innovative technology that solves the
drawbacks of traditional approaches is the Internet of Things-
based weather monitoring system. Farmers may quickly make
data-driven decisions by using the system to collect real-time
meteorological data straight from the poultry houses by utilizing
the power of loT sensors and connectivity. Positioned
thoughtfully over the farm, wireless sensors offer a
comprehensive perspective of temperature, humidity, air
quality, and other critical characteristics. Farmers are therefore
able to remotely monitor the weather conditions on their farm
thanks to the analysis and presentation of this data via intuitive
interfaces. In conclusion, a critical development in precision
agriculture has been made with the design and deployment of an
Internet of Things-based weather monitoring system for
chicken farms. This creative approach seeks to provide a link
between weather forecasts and farm-specific conditions in order
to enhance poultry health, boost output, and promote
sustainability and productive agricultural techniques.

1. LITERATURE REVIEW

A vital component of the agricultural sector, poultry
farming supplies the world's need for high-quality protein.
Nonetheless, maintaining ideal environmental conditions for
their flocks presents substantial hurdles for chicken growers.
Variations in climatic conditions, including temperature,
humidity, and air quality, can have a significant effect on the
well-being and output of chickens. The inadequacy of
conventional weather monitoring techniques in delivering
precise and up-to-date information relevant to farms highlights
the necessity for a creative and effective solution. An extensive
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analysis of the creation and application of an Internet of Things
(loT)-based weather monitoring system intended especially for
chicken farms is presented in this article. Through the provision
of precise and up-to-date weather data, the initiative seeks to
enable proactive farm management and enhanced wellbeing for
poultry farmers.

A. Examining Contrasting Current loT- Powered Weather
Traking Systems for Agriculture

» Strengths:

e Real-Time Data: This feature allows for quick reactions to
changes in the environment by providing real- time weather
data. Remote Access: Farmers can increase the
effectiveness of farm management by remotely monitoring
weather patterns and managing environmental parameters.

e Data Analysis: To offer suggestions and insights for
improved poultry wellbeing, the system examines
meteorological data.

> Weaknesses:

e Limited Automation: In order to change environmental
parameters, the system needs human intervention as it does
not have automated environmental control.

e Complexity of Integration: Because of the current farm
infrastructure, integrating actuators for automated control
may provide difficulties.

B. Design Components

We are using temperature, humidity, and air quality
sensors in this project to create an Internet of Things (loT)-
based weather monitoring system. Additionally, there is a very
simple chip inside that converts analog to digital and outputs a
digital signal that includes the humidity and temperature. The
system is controlled by an MCU. The MCU's signal and input
will be received by the sensor. MCU generates the signal, which
software subsequently displays.

» Component List

Table 1: Component List

SL. NO NAME Quantity
1 NodeMcu 1P
2 Servo motor 1P
3 Lcd display 1P
4 Jumper Wire
5 Battery 1P
6 Relay module 1P
7 Temperature sensor
8 Humidity sensor Air quality
9 sensor

10 Humidifier
11 Exhaust fan
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» Node MCU

For the ESP8266 WiFi SOC from Espressif, NodeMCU is
an open source firmware based on Lua that makes use of an on-
module flash-based SPIFFS file system. The NodeMCU is based
on the Espressif NON- OS SDK and is implemented in C.
Originally created as an add-on project to the well-liked
ESP8266-basedNodeMCU development modules, the firmware
is now a community-supported project.An IC's (Integrated
Circuit) pin is known as a general-purpose input/output (GPIO).
It can be an input pin or an output pin, andits behavior can be
adjusted during operation.

Table 2: Node MCU Pin

Pin Names on Node ESP8266 GPIO Pin
MCU Number
DO GPIO16
D1 GPIO5
D2 GPI0O4
D3 GPIO0
D4 GPIO2
D5 GPI0O14
D6 GPIO12
D7 GPIO13
D8 GPI0O15
D9/RX GPIO3
D10/TX GPIO1
D11/SD2 GPI0O9
D12/SD3 GPI010
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Fig 1: Node MCU

» Servo Motor

A controller's input signal can cause an electric motor,
sometimes referred to as a servo motor, to spin or move to a
specific location, speed, or torque. The Latin word servus,
which meaning slave or servant, is the source of the English
word servo.
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Fig 2: Servo Motor

> Battery >

For our setup, two power supplies are required. One 12
volt DC for our pump and one for the entire apparatus. We use
two 18650 Li-Po batteries that are connected in parallel to
provide a 5 volt power source. These batteries only have 3.8
volts, so we also need to charge them with 5 volts. Thus, a step-

Fig 4: Relay Module

Humidity Sensors
Electronic devices known as humidity sensors allow you

to measure the relative humidity of the air, you're in and convert
that information into an electrical signal that may be used for a
variety of purposes.

up circuit is used. Which raise 5 volts from 3.5 to 4.9 volts.

Fig 3: 5V step up Circuit & 18650 Li-Po Battery

» Relay Module >
A power relay module is an electrical switch that is
powered by an electromagnet. o
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Fig 5: Humidity Sensor

Specifications

Product name: air humidifier booster board
Color: as shown

Voltage: DV 5V

Current: 300mA

Power: 2W

Frequency: 110KHz

Steel sheet diameter: about 16mm

Silicone ring outer diameter: about 20mm
Wire length: about 8cm

Size: approx. 46*20*17mm/1.81*0.79*0.67"

2674


https://doi.org/10.38124/ijisrt/IJISRT24AUG1680
http://www.ijisrt.com/

Volume 9, Issue 8, August — 2024 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/IJISRT24AUG 1680

» Circuit Diagram:
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Fig 6: Circuit Diagram
» Results weather monitoring for chicken farms, the project's primary
The output from the functions is provided below in tabular observation was whether the intended output was occurring.
form. Following the design and deployment of 10T-based
Table 3: Results
Temperature Humidity ON OFF
Exhaust Fan T>30°C H>70 % ON
T<30°C H<70 % OFF
Humidifier H>70 % OFF
H<70 % ON
Heater T<25°C ON
T>25°C OFF
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1. CONCLUSION

The LCD display said that every device had successfully
linked and was displaying the current weather conditions,
including temperature, humidity, and air quality, after the
device had been powered on and connected to an IOT device.
The three interconnected devices—the heater, humidifier, and
exhaust fan— as well as the temperature, humidity, and air
quality sensors respond to the meteorological conditions of the
moment. An ice bar is placed next to the temperature and
humidity sensors to test the devices' ability tooperate flawlessly
at preset values. The heating bulb turns on when the
temperature drops below 25°C andturns off when it rises over
that level. Exhaust fan is on when temperature is higher than
30°C and off whenit is lower. The humidifier is on or less off if
the relative humidity is less than 70%. The air quality sensor
transmits data more than 1000 times per second, and the display
indicates whether the air quality is good or polluted. Even if
every outcome is flawless, every mechanism occasionally
experiences lagging and technological problems that cause it to
take longer than expected to respond or require a connection
check to ensure everything is working as it should. Furthermore,
the environment plays a major role because temperature and
humidity can change at different times. This can lead to
problems while operating all the equipment because, in any
case, if the temperature is low but the humidity is high, the
exhaust fan may not work well. Despite the fact that it is not
certain to occur. Therefore, if there are no technical problems or
natural disasters, the project will be completed as planned and
respond to requests for assistance on schedule.

NISRT24AUG1680

International Journal of Innovative Science and Research Technology

[1].

[2].

[3].

[4].

[5].

[6].
[7].

(8].

[9].

[10].

[11].

[12].

[13].

WWW.ijisrt.com

https://doi.org/10.38124/ijisrt/1JISRT24AUG1680
REFERENCES

Kwon, O. K. (1981). Prediction of the incompressible
flow over a rearward-facing step. lowa State University.
Lee, Y., Korpela, S. A., & Horne, R. N. (1982). Structure
of multicellular natural convection in a tall vertical
annulus. In International Heat Transfer Conference
Digital Library. Begel House Inc.

Sparrow, E. M., & Faghri, M. (1980). fluid-to- fluid
conjugate heat transfer for a vertical pipe—internal
forcedconvection and external natural convection.
Tung, C. Y., & Yang, Y. (1982). Evaporative Heat
Transfer in the Contact Line of a Mixture (Doctoral
dissertation,Ph. D. thesis, Rensselaer Polytechnic
Institute, Troy, NY).

Watson, D. Evaporative Heat Transfer in the Contact
Line of a Mixture. Technical Report No. HTL-26, CFD-
4.lowa State University, Ames, |A. 1982. DOI
10.1115/1.4042912.

URL https://doi. org/10.1115/1. 4042912.

Qiao, W. Z., & Mizumoto, M. (1996). PID type fuzzy
controller and parameters adaptive method. Fuzzy sets
andsystems, 78(1), 23-35.

Misir, D., Malki, H. A., & Chen, G. (1996). Design and
analysis of a fuzzy proportional-integral- derivative
controller. Fuzzy sets and systems, 79(3), 297-314.
Tsao, Y. C., Te Tsai, Y., Kuo, Y. W., & Hwang, C.
(2019, October). An Implementation of loT-Based
Weather  Monitoring  System. In 2019 IEEE
International Conferences on Ubiquitous Computing &
Communications (IUCC) and Data Science and
Computational Intelligence (DSCI) and Smart
Computing, Networking and Services (SmartCNS) (pp.
648-652). IEEE.

Mondol, J. P., Mahmud, K. R., Kibria, M. G., & Al
Azad, A. K. (2020, November). 10T based smart weather
monitoring system for poultry farm. In 2020 2nd
International Conference on Advanced Information and
Communication Technology (ICAICT) (pp. 229-234).
IEEE.

Idowu, P. O., Adegbola, O. A., Solomon, I. D., Adeagbo,
M. A, & Ojo, J. A. (2021). Design and Implementation
of Smart-Controlled Poultry Farm Management System.
International Journal of Enhanced Research in Science
Technology & Engineering (IJERSTE), 10(9), 16-24.
Rajakumar, G., Narayanan, K. L., Krishnan, R. S,
Robinson, Y. H., Subramanian, M., & Asirvatham, M.
(2022). Design of an Efficient loT System for Poultry
Farm Management. In Distributed Computing and
Optimization Techniques: Select Proceedings of
ICDCOT 2021 (pp. 325-335). Singapore: Springer
Nature Singapore.

Kim, S. J, & Lee, M. H. (2022). Design and
implementation of a malfunction detection system for
livestock ventilation devices in smart poultry farms.
Agriculture, 12(12), 2150.

2676


https://doi.org/10.38124/ijisrt/IJISRT24AUG1680
http://www.ijisrt.com/

Volume 9, Issue 8, August — 2024 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/1JISRT24AUG1680

[14]. Choukidar, G. A., & Dawande, N. A. (2017, August).
Smart poultry farm automation and monitoring system.
In 2017 International Conference on Computing,
Communication, Control and Automation (ICCUBEA)
(pp. 1-5). IEEE.

[15]. TASKIN,D., & Yazar, S. (2020). A Long-range context-
aware platform design for rural monitoring with 10T In
precision agriculture. International Journal of
Computers Communications & Control, 15(2).

[16]. Balyan, S., Jangir, H., Tripathi, S. N., Tripathi, A.,
Jhang, T., & Pandey, P. (2024). Seeding a Sustainable
Future: Navigating the Digital Horizon of Smart
Agriculture. Sustainability, 16(2), 475.

[17]. Raj, M., Gupta, S., Chamola, V., Elhence, A., Garg, T.,
Atiquzzaman, M., & Niyato, D. (2021). A survey on the
role of Internet of Things for adopting and promoting
Agriculture 4.0. Journal of Network and Computer
Applications, 187, 103107.

[18]. Peladarinos, N., Piromalis, D., Cheimaras, V., Tserepas,
E., Munteanu, R. A., & Papageorgas, P. (2023).
Enhancing smart agriculture by implementing digital
twins: A comprehensive review. Sensors, 23(16), 7128.

[19]. Patel, Y. (2023). Farming Solution with loT.

[20]. Khatoon, P. S., & Ahmed, M. (2022). Importance of
semantic interoperability in smart agriculture systems.
Transactions on Emerging Telecommunications
Technologies, 33(5), e4448.

[21]. Mistry, C., Ghosh, A., Biswas, M., Bagui, B., & Basak,
A. (2022). Applications of Internet of Things and
unmanned aerial Vehicle in smart agriculture: A review.

[22]. Morchid, A., Marhoun, M., EI Alami, R., & Boukili, B.
(2024). Intelligent detection for sustainable agriculture:
A review of loT-based embedded systems, cloud
platforms, DL, and ML for plant disease detection.
Multimedia Tools and Applications, 1-40.

[23]. Lim, K. G., & Kim, C. G. (2017). A Study on the loT
Framework Design for Ginseng Cultivation. In
Information Science and Applications 2017: ICISA 2017
8 (pp. 679-687). Springer Singapore.

IJISRT24AUG1680 WWW.ijisrt.com 2677


https://doi.org/10.38124/ijisrt/IJISRT24AUG1680
http://www.ijisrt.com/

