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 The Arduino ATmega 328P-based temperature and humidity measuring 
instrument have been successfully designed. The ATmega 328P microcontroller 
functions to process data which is the output of the DHT22 sensor which 
receives data signals in the form of temperature and humidity. The results 
detected by the design of this tool are displayed on the LCD keypad shield. The 
calibration process for the design tool was carried out at the BMKG Sanglah 
Denpasar. The results of the calibration of the design tool with reference tools 
at BMKG show a good level of accuracy, namely 97.97% for air temperature and 
99.35% for air humidity. 
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1   Introduction 
 

Air temperature and humidity have a very important role in various aspects of living things, especially 
nowadays temperature and humidity are very decisive factors in various business fields, especially in the 
industrial sector, both large and small scale (home industry). The existence of a tool that functions to control 
temperature and humidity is one of the determining factors to obtain maximum results as expected. In the 
large-scale industrial sector, for example in the agricultural and livestock industries, the function of measuring 
air temperature and humidity is an indispensable tool for monitoring the quality of a plant, some plants are 
strongly influenced by the temperature and humidity of the air. Sumartini (2017), in the livestock sector, 
temperature and humidity measuring instruments are needed to control the cage (chicken), so that the 
productivity and quality of livestock increase (Ferdoush & Li, 2014; Gehlot & Jain, 2020). 

Meanwhile, in the health sector, temperature and humidity are very influential in several activities of a 
room such as inpatient rooms, operating rooms and intensive care, storage of medical equipment, storage of 
photographic devices, and others (Sumartini, 2017). In addition, government institutions such as the BMKG 
also require temperature and humidity measuring devices in determining weather forecasts, early warnings, 
and others (BMKG, 2019). The very lack of domestic production in the field of developing instrumentation 
tools for measuring temperature and humidity, resulted in the prices of these tools being relatively expensive 
because they had to be imported from outside. The size of the tool which is quite large is also an obstacle so 
that the level of mobility will be hampered. The tool that will be designed is based on Arduino ATmega 328P 
as the main processor and DHT22 sensor, and the tool that will be designed besides being smaller in size is 
also able to provide information on the quality of temperature and humidity in real-time in one device. The 
results of the detection will be displayed on the LCD so that it can provide direct information about the 
temperature and humidity of the air to observers and the public (Sharma et al., 2021; Wang et al., 2021). 
 
 

2   Materials and Methods 
 

In general, the block diagram for designing a tool to measure air temperature and humidity based on Arduino 
ATmega 328P using a DHT22 sensor (Pereira et al., 2020; Tai et al., 2020). The flow diagram in Figure 1 starts 
with the DHT22 sensor which converts the input signal in the form of temperature and humidity into an 
analog signal in the form of voltage. The Atmega328P microcontroller that has been installed on the Arduino 
already contains an analog to digital converter (ADC) which will convert analog signals into digital data. The 
digital data that is read will then be processed by the Arduino Uno microcontroller and will then be forwarded 
to the laptop (Aprianah, 2013; Arnold & Griffin, 2007). Programming is done using the Arduino IDE software 
so that the ias tool works as desired. After the program code is finished, it is then input into the 
microcontroller and the output is generated via the LCD keypad shield, and ias is also directly displayed 
through the Arduino software on the serial monitor. The design scheme of the tool is shown in Figure 1. 

 

 
Figure 1. Schematic of the design of air temperature and humidity measuring instruments 
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3   Results and Discussions 
 

This research begins with designing a temperature and humidity measuring instrument based on Arduino 
ATmega 328P with a DHT22 sensor (Nasional, 1990; Dhofir, 2014). This design broadly consists of hardware 
in the form of a design tool that functions as a measuring tool. The drawing of the measuring instrument 
design can be seen in Figure 2. 
 

 
Figure 2. Design of digital air temperature and humidity measuring instruments 

 
Figure 2 shows an overall picture of the design of the temperature and humidity measuring instrument. Based 
on Figure 2, the design of the air temperature and humidity measuring instrument consists of the following 
parts: 
 

1) The DHT22 sensor module functions to measure air temperature and humidity. The DHT22 sensor 
module has a humidity sensing component and a thermistor temperature sensing component. 

2) Arduino Atmega 328P is the central system of all hardware systems. Arduino Atmega 328P performs 
several functions such as receiving signals from sensor readings, processing sensor reading data and 
converting them into temperature and humidity data and sending the data to the LCD. 

3) The DS3231 RTC module functions to display the time (hour, date, and year). 
4) LCD keypad shield functions as an output to display temperature and humidity data in digital form. 

 
The software or program used in the design of this air temperature and humidity measuring instrument is the 
Arduino IDE (Integrated Development Environment) which is the default software from Arduino itself, where 
the Arduino IDE is the main controller of the DHT22 sensor measurement results using the C language. 
Embedded in the Atmega 328P microcontroller using a USB to serial converter (Giler & Cedeño, 2020; Vallejo 
et al., 2019). This program runs the processing of the output from the sensor, DS3231 and LCD keypad shield 
based on the command received. Calibration, Data Analysis and Discussion. The design calibration of the 
Arduino Atmega 328P-based temperature and humidity measuring instrument was carried out at the BMKG 
office, Sanglah Region III Geophysics Station, Denpasar (Green & Dyer, 2009; Rittersma, 2002). 
 

Table 1 
Calibration results of design tools with reference tools 

 

Timing 
Air temperature ( 0 C ) Humidity ( % ) 

Design tool Reference tool Design tool Reference tool 
07.00 26,5 26,7 84,8 83,1 
08.00 26,3 26,4 81,9 80,3 
09.00 27,2 27,3 74,1 73,5 
10.00 28,5 28,6 63,8 62,4 
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11.00 29,7 29,5 56,8 55,2 
12.00 30,3 30,2 53,9 52,1 
13.00 31,1 31,3 58,8 56,2 
14.00 31,3 31,1 57,1 57,4 
15.00 30,1 30,2 57,2 55,6 
16.00 30,2 30,1 59,2 58,8 
17.00 28,4 28,3 61,1 60,6 
18.00 26,7 26,4 66,8 65,3 
19.00 26,4 26,5 66,5 66,1 

 

 
Figure 3. Calibration graph between the temperature of the design tool and the reference tool 

 
Figure 3 shows a calibration graph between the air temperature measuring instrument from the design and 
the temperature measuring instrument at the BMKG Sanglah Station as a reference (Djuandi, 2011; Giancoli, 
2001). The data used is the reading data at the time of tool calibration according to Table 1. Figure 4 shows 
linear results between the design tool and the reference between the x and y axes. The coefficient of 
determination (r2) from the graph has a fairly high value, which is 0.9924. The coefficient value states that the 
suitability of the measurement by the design of the tool with the reference tool in the BMKG Sanglah Station is 
used as a comparison of 99.24% (Marian & Marian, 2016; Riyanto, 2017; Saptadi, 2014). The error in 
measurement occurs at the time of data collection not at the same time or from sensor sensitivity that is less. 

 

 
Figure 4. Calibration graph between the humidity of the design tool and the reference tool 
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Figure 4 shows a calibration graph between the air humidity gauge from the design and the air humidity 
gauge at the BMKG Sanglah Station as a reference (Handoko, 2008; Heryanto & Wisnu, 2008). The data used is 
the reading data at the time of tool calibration according to Table 1. Figure 5 shows a linear result between the 
readings of the design tool and the reference tool, namely between the x and y axes. The coefficient of 
determination (r2) from the graph has a fairly high value, which is 0.9935 (Munir & Anselmi-Tamburini, 1989; 
de Souza et al., 1997). The coefficient value states that the suitability of the measurement by the tool design 
with the reference tool at the BMKG Sanglah Station is used as a comparison of 99.35%. Errors in 
measurement, especially in reading data in the field, are one of the most common errors, besides that the 
sensitivity of the sensor also causes the accuracy of reading data in the field to be a very decisive factor in 
research. 
 

Table 2 
Results of application of design tools in Jimbaran 

Timing  Air temperature ( 0 C ) Humidity ( % ) 

07.00 26,2 94,2 

07.30 27,2 92,1 

08.00 27,7 91,1 

08.30 28,2 90,5 

09.00 28,4 89,3 

09.30 28,9 84,6 

10.00 29,6 81,2 

10.30 30,4 79,7 

11.00 30,5 79,3 

11.30 30,7 77,3 

12.00 31,5 75,7 

12.30 31,7 75,0 

13.00 31,7 74,7 

13.30 31,9 74,2 

14.00 32,2 73,9 

14.30 33,1 70,6 

15.00 32,4 73,7 

15.30 30,5 80,7 

16.00 30,4 82,2 

16.30 29,6 83,6 

17.00 29,0 86,2 

17.30 28,4 88,4 

18.00 28,1 90,3 

18.30 28,0 91,2 

19.00 27,9 91,3 

 

 
Figure 5. Graph of correlation between temperature and time 
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Figure 5 shows that the correlation of the temperature of the design tool with the reference tool is very good, 
this can be shown from the overlapping of the points from the measurement results in the field (Utama, 2016; 
Abdulrazzak et al., 2018). At the time of calibration of the tool, the lowest temperature that was read on the 
design tool occurred at 07.00 i.e. the temperature was 26.2 0C, while the highest temperature that was read 
on the design tool at 14.30 was 33.1 0C. Figure 7 shows the opposite, namely the highest humidity occurs in 
the morning at 07.00 at 94.2% and the lowest humidity occurs in the afternoon before the afternoon at 70.6% 
at 14.30. 

 

 
Figure 7. Graph of correlation between air humidity and time 

 
 

4   Conclusion 
 

The conclusions obtained from this research are as follows: 
 

1) A temperature and humidity measuring instrument based on Arduino ATmega 328P has been 
successfully designed with a DHT22 sensor. 

2) The working process of the design of the air temperature and humidity measuring instrument is the 
Arduino ATmega 328P as the main processor and the DHT22 sensor receives the data signal, the output 
is displayed on the LCD keypad shield. 

3) The level of accuracy of the design compared to the reference tool is 97.97% for measuring air 
temperature and 99.35% for measuring air humidity. 
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