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ABSTRACT 

In this research, we designed a tool that is used to help chicken farmers to 

continue their daily activities in raising livestock. Problems often experienced 

by chicken farmers are frequent theft, and having to check the temperature 

manually in the coop. So a Security and Temperature Monitoring and Light 

Control System for Broiler Chicken Cages Based on Internet of Things (IoT) 

was created using NodeMcu Esp32 as the controller of the entire system. The 

tools used in this system are, Buzzer, DHT22, LCD 16x2, ESP32, Breadboard, 

Relay, and Incandescent Lamp. The tool making method uses engineering 

design methods in making the automation system. The test results show that the 

system that has been made is able to maintain the temperature in the chicken 

coop in accordance with the ideal conditions for Broiler chickens. 
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INTRODUCTION 

Livestock farming is a business that is growing very rapidly and has quite high demand, especially for raising 

poultry such as broiler chickens.  Poultry farming includes all processes of raising poultry for food purposes, namely 

broiler chickens.  Chicken production around the world has witnessed massive growth over the last 50 years to meet the 

current demand of consumers around the world. In fact, poultry has come to dominate meat consumption in the United 

States, the EU, and some other large countries.  And chicken has become the most popular animal food consumed by 

society today (Hadyanto, Try, and Muhammad Faishol Amrullah. (2022).The cultivation of purebred chickens, 

especially broiler chickens as broiler chickens, experiences ups and downs, especially in partnership businesses. This is 

caused by several things, including erratic price fluctuations. The superiority of animal protein means that the livestock 

industry or business has great potential to develop, because Indonesian people's low meat consumption can still be 

increased.  

The role of broiler (broiler) chickens is very important in fulfilling the community's need for meat as a nutritious 

food ingredient, this is because the population of these chickens is quite large and they are kept in almost all corners of 

the country Ningrum, N. K., Kusuma, T. W., Mulyono, I. U. W., Susanto, A., & Kusumawati, Y. (2023). 

The farmer's business is a side business. This is because breeders generally only keep livestock in relatively 

small numbers.  This condition will affect the farmer's income level. Income is the profit from farming in one year's 

business which is for the owner, wages, management and own capital used for the business ARTIYASA, Marina, et al 

(2016). 

 

LITERATURE REVIEW 
Based on several journals that have been read and used as references in making this report, in this final project 

we will design how to see the temperature and humidity conditions in the chick coop without having to monitor it 

directly, so that we can understand how to connect and function of each device in the chicken coop. inside. designing 

the installation. 

Based on this research, the author wants to create and develop a Final Project based on the Internet of Things 

which can be used as a medium for making tools that include several components that will be used later. Therefore, the 

title of this final assignment is "Design of a Temperature and Humidity Monitoring System in Broiler Chicken Cages 

Based on Internet of Things", it is hoped that this final assignment can be used. as a learning medium for other students 

and can fulfill the competencies of Padang State Polytechnic Telecommunication Engineering students related to the 

field of Tool Making. 

METHOD 

The process stages that will be carried out in this research can be depicted in the following diagram : 
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Figure 1. Design Flow 

 

Before making the Final Project, the first step is to prepare several components that will be used later, such as the 

dht11 sensor, buzzer, green LED, red LED, incandescent lamp and fan. At this stage, a search is carried out on journals, 

theses or Final Assignments related to the title that will be appointed. Next, after several components have been 

prepared, the data is read using the DHT11 sensor. and after that start reading the dht11 sensor. Then, after the data is 

read by the dht11 sensor, several components turn on and off. then after several components are interconnected, the data 

will be uploaded via the web so that it can be monitored. After that, the data that appears on the web will provide 

information if the temperature is above 36 degrees Celsius then the buzzer will sound, indicating that the temperature is 

changing or increasing. , then the fan will turn on and the incandescent lamp will turn off and the red LED will turn on 

and the green LED will turn off. After testing the design that has been carried out, we have reached the final stage. and 

the data is ready to be monitored. 

 

RESULT 

In the design of the tool making that has been carried out, several data are obtained which will later contain 

various information according to the components that have been used previously. 

 

Temperature test results on the dht11 sensor 

It can be seen in table 1, namely the results of temperature testing on the Dht11 sensor : 

Table 1. Temperature test results on the dht11 sensor 

Thermometer 

Temperature  (°C) 

DHT11 

Temperature (°C) 

DHT11 output 

(mV) 

Error Percentage Error 

(%) 

30.2 30.0 300 2 0.66 

32.0 32.0 320 0 0 

34.4 34.0 340 4 1.16 

36.3 36.0 360 3 0.82 

38.4 38.0 380 4 1.04 

40.5 40.0 400 5 1.23 

41.4 41.8 418 4 0.94 

44.3 44.3 443 3 0.67 

Average error 0.79 

Humidity test results on the Dht11 sensor 

It can be seen in table 2, namely the results of humidity testing on the Dht11 sensor: 
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Table 2. Humidity test results on the Dht11 sensor 

Humidity 

Thermometer  (°C) 

DHT11 Humidity 

(°C) 

DHT11 output 

(mV) 

Error Percentage Error 

(%) 

30.2 30.0 300 2 0.66 

31.0 31.0 310 0 0 

33.4 33.0 330 4 0.12 

34.3 34.0 340 3 0.88 

35.4 35.0 350 4 1.11 

39.5 39.0 390 5 1.23 

40.4 40.8 408 4 0.12 

42.3 42.3 423 3 0.70 

Average error 4.82 

 
Test results on the relay sensor 

It can be seen in table 3, namely the test results on the Relay sensor: 

Table 3. Test results on the relay sensor 

Relay 

Condition 

TP 1 

(Volts) 

TP 2 

(Volts) 

TP 31 

(Volts) 

Driver Transistor 

Condition 

Load Condition 

Close 3,3 0,7 0 Saturation ON 

Open 0 0 5 Cut-off OFF 

 
Test results on the buzzer sensor 

It can be seen in table 4, namely the test results on the Buzzer: 

Table 4. Test results on the buzzer sensor 

Buzzer Condition Read Voltage (Volt) Logic 

OFF 0 0 

ON 3,3 1 

 

Test results on the Led sensor 

Can be seen in table 5, namely the test results on the LED: 

Table 5. Test results on the Led sensor 

LED Read Voltage (Volt) Logic 

Red 3,3 1 

Green 3,3 1 

 

DISCUSSION 

Discussion of Temperature and Humidity 

Testing on the DHT11 sensor module uses temperature and humidity detection methods. The readings from the 

DHT11 sensor are temperature and humidity in degrees Celsius. The values produced from sensor readings are in the 

form of increases and decreases in temperature conditions in the chicken coop. The test is carried out by providing a 

voltage of 5 Volts from the microcontroller used. From this test it will be known whether the module used is correct or 

not. From the DHT11 sensor test in table 4.1, there is an error which is defined as the difference in the comparison of 

the DHT11 sensor output voltage reading with the voltage that should be obtained using the formula. Based on the 

DHT11 sensor datasheet, in the information above there is a linear calibrated sensor output which is worth 10 mV/ ºC, 

the temperature at table above with a value of 30 multiplied by 10 mV produces an output voltage of 30 x 10mV = 300 

mV, the result From the thermometer information, it is 30.2 mV, so we get a difference of 0.2 mV so that number 2 in 

the table column above is a description of the error in the component I tested. In the table above, there is a description 

of the errors in the program that we observed and the value obtained is 0.66, namely the percentage of errors in the 

program. The test results on the output voltage value of the DHT11 temperature sensor in the circuit still have 

differences with the voltage value which corresponds to the characteristics in the datasheet, the difference in output 

voltage is 2 mV to 8 mV. The difference in temperature readings between the thermometer and DHT11 can be caused 

by the accuracy of the reading on the measuring instrument. 

 

Discussion on Sensor Relay 

In the relay driver circuit above, it can be seen that TP1 is connected directly to the driver circuit. When the 
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Arduino provides logic high, the measured voltage on TP1 is 3.3 VDC. Meanwhile, when the logic is low, the measured 

voltage is 0V. TP2 is the base of the transistor. When the Arduino provides logic high, the measured voltage on TP2 is 

0.7 V. Meanwhile, when the Arduino provides logic low, the measured voltage is 0 V. TP2 is the VBE of the transistor, 

where at saturation the VBE voltage is 0.7 V. 

TP3 is the collector leg of the transistor. When the Arduino's VCC provides a logic high, the measured voltage on 

TP3 is 3.3 V. This condition is a saturation condition where current flows from the collector to the emitter. When the 

Arduino provides logic low, the measured voltage is 0 VDC, this condition is a cut-off condition where current does not 

flow from the collector to the emitter. 

 

Discussion on Sensor Buzeer 

In the buzzer circuit above, the results of the buzzer circuit measurement points can be seen so that from the 

measurement results above the buzzer will be active when given high logic (1), and the voltage on the buzzer when 

active is 5 V. 

 

Discussion on Sensor Led 

In the LED circuit above, the results of the LED circuit measurement points can be seen so that from the 

measurement results above, the LED will be active when given high logic (1), and the voltage on the LED 
when it is active is 3.3 V. 

 

CONCLUSION 

 This final assignment is about making a tool which can be used as an illustration for telecommunications 

engineering students who can learn about the various uses and functions of using several electronic components related 

to system programming, so that the following conclusions are obtained: 

1. In this design, we designed an efficient and accurate Temperature and Humidity Monitoring System for broiler 

chicken cages. This can be done by including several components used, such as the use of temperature and 

humidity sensors and the use of other components, namely Esp32, which functions to send data to a web server 

and allows the use of smartphone applications for monitoring. As an example of the results of component or 

sensor testing that I tried, namely: in the previous description, the linear calibrated sensor output has a value of 

10 mV/ ºC, the temperature in the table above with a value of 30 which is multiplied by 10 mV produces an 

output voltage of 30 x 10mV = 300 mV, the results thermometer information is 30.2 mV so that a difference of 

0.2 mV is obtained. So number 2 in the table column above is a description of the error in the component I tested. 

2. This time the design was focused more on monitoring the temperature and humidity in the broiler chick cage. 

which uses temperature and humidity sensors and Internet of Things (IOT) technology to transmit data, so that 

the data obtained is more accurate and also more detailed. In this design, the Internet of Things (IOT) system is 

related to a component. Namely the Raspberry Pi which can be used as a web server to access website hosting, 

whether based on HTML, PHP or MySQL. 

 

REFERENCES 

 

Abidin, Z., Nadhif, M., & Arif, M. (2022). Prototype Design of Control Device and Temperature and Humidity 

Detection for Broiler Chicken Cages Using IoT-Based Fuzzy Method. ELECTRA Journal: Electrical 

Engineering Articles, 3(1). 

Achmady, S., Qadriah, L., & Auzan, A. (2022). Design a magnetic solenoid door lock with speech recognition using 

Android-based nodemcu. 

Agusta, A. R., Andjarwirawan, J., & Lim, R. (2019). Implementation of the internet of things to maintain air humidity 

in mushroom cultivation. Infra Journal, 7(2), 95-100. 

Arief, M. R. (2006). Database Programming Using Transact-SQL with Microsoft SQL Server 2000. Andi Publisher. 

Arijaya, I. M. N. (2019). Conveyor Equipment Design for Arduino Uno Microcontroller Based Goods Sorting System. 

Journal of RESISTOR (Computer Systems Engineering), 2(2), 126-135. 

Artiyasa, Marina, et al. Internet of Things Based Chicken Cage Temperature Monitoring Automatic Control System. 

Nusa Putra Technology Engineering Journal, 2016, 3.1: 53–65-53–65. 

Corbafo, Egas De Jesus Martins, et al. "DESIGN AND DESIGN OF A SAFETY SYSTEM AND TEMPERATURE 

MONITORING AND LIGHT CONTROL FOR BROILER CHICKEN CAGES BASED ON THE INTERNET 

OF THINGS (IoT)." Smart Techno (Smart Technology, Informatics and Technopreneurship) 5.2 (2023): 10-16. 

https://doi.org/10.62671/perfect.v1i2.23


 

 

 

E-ISSN: 3064-0377 
Volume 1, Number 2, July 2024 

https://doi.org/10.62671/perfect.v1i2.23 

 
 

  

 
This is an Creative Commons License This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 61 

 

Corbafo, E. D. J. M., Kelen, Y. P., Baso, B., & Sucipto, W. (2023). DESIGN AND DESIGN OF A SAFETY SYSTEM 

AND TEMPERATURE MONITORING AND LIGHT CONTROL FOR BROILER CHICKEN CAGES BASED 

ON THE INTERNET OF THINGS (IoT). Smart Techno (Smart Technology, Informatics and 

Technopreneurship), 5(2), 10-16. 

Darsani, N., Basuki, D. K., Amaluddin, F., Wijayanti, A., & Rochmah, A. (2023). DESIGN AND DESIGN OF 

AUTOMATIC FEEDING AND TEMPERATURE SETTING FOR OPTIMIZING THE CHICKEN BREEDING 

PROCESS USING ARDUINO BASED ON IOT (Internet of Things). Curtina, 4(1), 23-32. 

Fahila, N. A. (2024). IMPLEMENTATION OF THE FUZZY MAMDANI METHOD IN AUTOMATION AND 

MONITORING SYSTEMS FOR BROILER CHICKENS BASED ON THE INTERNET OF THINGS (IOT) 

(Doctoral dissertation, ITN MALANG). 

Fuadi, S., & Candra, O. (2020). Prototype of Automatic Plant Watering Device with Arduino-Based Humidity and 

Temperature Sensors. JTEIN: Indonesian Journal of Electrical Engineering, 1(1), 21-25. 

Hadyanto, Try, and Muhammad Faishol Amrullah. "Temperature and Humidity Monitoring System in Broiler Chicken 

Cages Based on Internet of Things." Journal of Embedded Technology and Systems 3.2 (2022). 

Hadyanto, T., & Amrullah, M. F. (2022). Temperature and Humidity Monitoring System in Broiler Chicken Cages 

Based on Internet of Things. Journal of Embedded Technology and Systems, 3(2). 

Hadyanto, Try; AMRULLAH, Muhammad Faishol. Internet of Things Based Temperature and Humidity Monitoring 

System in Broiler Chicken Cages. Journal of Embedded Technology and Systems, 2022, 3.2. 

Husamuddin, H., Prasetyo, D. B., & Rustamadji, H. C. (2020). Automation of the Frequently Ask Questions Service 

Based on Natural Language Processing on Telegram Bot. Telematics: Journal of Informatics and Information 

Technology, 17(2), 145-157. 

Journal, R. T. (2015). Save electricity with electricity saving lamps. Energy and Electricity, 7(2), 103-107. 

Kurniansyah, I. B., Ronilaya, F., & Hakim, M. F. (2020). Real Time Monitoring System from an Active Solar 

Photovoltaic Tracker Based on the Internet of Things. ELPOSYS: Journal of Electrical Systems, 7(3), 7-13. 

Kurnianto, A., Subekti, E., & Nurjayanti, E. D. (2019). Analysis of the broiler chicken farming business with a core-

plasma partnership pattern (case study of PT. Bilabong plasma farmers in Limpung District, Batang Regency). 

Mediagro, 14(2). 

Kustija, J., & Sc, M. (2012). Sensor and Transducer Module. Sens Module. and Transducer. 

Kusuma, A. D. (2018). Using Telegram Bots on Telegram Messenger with the Webhooks Method for the Infrastructure 

Lending System at UIN Maulana Malik Ibrahim Malang (Doctoral dissertation, Maulana Malik Ibrahim State 

Islamic University). 

Limbong, T. (2021). Basic Web Programming. 

Li, S., Xu, L. D., & Zhao, S. (2015). The internet of things: a survey. Information systems frontiers, 17, 243-259. 
Ningrum, N. K., Kusuma, T. W., Mulyono, I. U. W., Susanto, A., & Kusumawati, Y. (2023). CHICKEN CAGE 

TEMPERATURE AND HUMIDITY MONITORING SYSTEM BASED ON THE INTERNET OF THINGS 

(IOT). Elkom: Journal of Electronics and Computers, 16(2), 278-285. [4] 

Permata, E., & Lestari, I. (2020, November). Preventive Maintenance on Av05 Step-Down Transformer with 150kv 

Capacity at Pt. Krakatoa Electric Power. In Proceedings of the National FKIP Education Seminar (Vol. 3, No. 1, 

pp. 485-493). 

Raihan, T. M. (2022). The water quality monitoring system uses Esp32 with Fuzzy Logic Sugeno based on Android 

(Bachelor's thesis, Faculty of Science and Technology, Syarif Hidayatullah State Islamic University, Jakarta). 

Ratulangi, A. D., Sengkey, R., & Lumenta, A. S. (2015). Android Based Gate Controller. Journal of Electrical and 

Computer Engineering, 4(3), 18-27. 

Roby, F., & Junadhi, J. (2019). Control system for light intensity, temperature and air humidity in a raspberry PI-based 

greenhouse. JTIS, 2(1). 

Rose, K., Eldridge, S., & Chapin, L. (2015). The internet of things: An overview. The internet society (ISOC), 80(15), 

1-53. 

Saputro, B. (2017). Analysis of the Reliability of the Generator Set as an Emergency Power Supply If the Power Supply 

from PLN Suddenly Goes Out at Morodadi Poultry Shop Blitar. Qua Teknika Journal, 7(2), 17-25. 

Satria, B. (2022). IoT Monitoring Air Temperature and Humidity with the ESP8266 MCU Node. sudo Journal of 

Informatics Engineering, 1(3), 136-144. 

Setyawan, A. B., Ichsan, M. H. H., & Setyawan, G. E. (2018). Soil Moisture, Air Humidity and Temperature 

Monitoring System on Agricultural Land Using the MQTT Protocol. Journal of Information Technology and 

Computer Science Development, 2(12), 7502-7508. 

Syahputra, H. (2020). Practical Work Report on Maintenance of Electrical Panel Components as Power Supply 

Controller at CV Delta Power Listrindo. 

https://doi.org/10.62671/perfect.v1i2.23


 

 

 

E-ISSN: 3064-0377 
Volume 1, Number 2, July 2024 

https://doi.org/10.62671/perfect.v1i2.23 

 
 

  

 
This is an Creative Commons License This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 62 

 

Syahputra, R., Fasha, R. M., Chamim, A. N. N., & Purwanto, K. (2022). Monitoring System Prototype in Microhydro 

Power Plants. Semesta Teknika, 25(1), 40-46. 

Siti Anisah, S. T., Tharo, M. Z., Rahmadhani Fitri, S. T., & Ramayana, I. Environmentally Friendly Based Lighting 

Lamps. 

Sudrajat, R., & Rofifah, F. (2023). Design and Construction of a Fan Control System with Temperature Sensors and 

Ultrasonic Sensors Based on Arduino Uno. Remik: Research and E-Journal of Computer Informatics 

Management, 7(1), 555-564.  

Supwanto, A. R. (2019). Using Raspberry Pi to Configure File Transfer Protocol (Ftp) Server (Doctoral dissertation, 

Indonesian Computer University). 

Surahman, A., Aditama, B., Bakri, M., & Rasna, R. (2021). Internet of Things Based Automatic Chicken Feeding 

System. Journal of Embedded Technology and Systems, 2(1), 13-20. 

Suryani, N. (2016). Development of IT-based history learning media. Journal of History and Culture, 10(2), 186-196. 

Trianto, R. (2023). Buzzer as a Political Communicator. An-Nida': Journal of Islamic Communication and 

Broadcasting, 11(2), 74-97. 

Understanding, J., & Jumper, C. K. K. OpenAI.(2023, July 20). Custom instructions for ChatGPT. Accessed from 

OpenAI. Aldy Razor. (2020). Arduino Relay Module: Definition, Pictures, Schemes, and More. Retrieved from 

Aldyrazor on November 15, 2023. ElectroDuino.(2020). 4x4 Matrix Keypad Module-16 Keys| How it's Works. 

Retrieved from ElectroDuino on November 15, 2023. 

Understanding, J., & Jumper, C. K. K. OpenAI.(2023, July 20). Custom instructions for ChatGPT. Accessed from 

OpenAI. Aldy Razor. (2020). Arduino Relay Module: Definition, Pictures, Schemes, and More. Retrieved from 

Aldyrazor on November 15, 2023. ElectroDuino.(2020). 4x4 Matrix Keypad Module-16 Keys| How it's Works. 

Retrieved from ElectroDuino on November 15, 2023. 

Utomo, A. P., & Mariana, N. (2011). Analysis of Information Technology Governance (It Governance) in the Academic 

Sector using Cobit Frame Work Case Study at Stikubank University Semarang. Dynamics, 16(2).  

Veda, J., Rivai, M., & Suwito, S. (2022). Plant NPK Fertilization Control and Monitoring System with ESP32 

Microcontroller. ITS Engineering Journal, 11(3), A184-A189. 

Wicaksono, A. (2023). Design and Implementation of Ids Suricata, Snort, and Fail2ban on Raspberry Pi (Doctoral 

dissertation, Nurul Fikri Integrated Technology College). 

Yaqin, M. S. A. (2016). Analysis of the design of a laundry service application based on Visual Basic 2010 and SQL 

Server 2000 at Gajayana Laundry. Semnasteknomedia Online, 4(1), 2-9. 

 

 

https://doi.org/10.62671/perfect.v1i2.23

