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ABSTRACT 
 

An accurate measurement of the body temperature is a critical component in 

monitoring the human health, with applications ranging from clinical diagnostics to 

wearable health monitoring systems. Using the Arduino platform for body 

temperature monitoring provides an affordable, customizable and efficient solution 

for a wide range of applications, from personal care to patient monitoring in 

hospitals, this type of device can significantly contribute to improving health and 

safety. The MLX90614 sensor is an innovative and efficient solution for temperature 

measurement in the medical engineering field. With its outstanding accuracy and 

adaptability in measuring body temperature and medical devices, this device 

asserts itself as an indispensable tool in monitoring and managing the health of 

patients and medical devices in a variety of clinical and treatment settings. 
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1. Introduction 
 

The body temperature is an indicator of health. 

Both high and low ambient temperatures are heat 

stressors that, like other physiological responses, 

induce activation of the hypothalamic-pituitary-

adrenal (HPA) axis and secretion of arginine-

vasopressin (AVP) or antidiuretic hormone. This 

hormone has an important role in controlling fluid 

balance and a role in blood pressure regulation 

through its vasoconstrictor effects on blood vessels 

[1-3]. 

Body temperature is universally considered a 

constant, approximately 37 °C. However, this can 

vary depending on age, sex, environment, etc. Studies 

in recent years have shown that the ideal body 

temperature, in which the body functions normally, 

would be between 36 and 37 °C. Body temperature 

regulation is a strict process [4-7]. In critically ill 

patients, an abnormal body temperature is associated 

with adverse clinical outcomes [8-14]. Furthermore, 

body temperature abnormalities are used to identify 

certain phenotypes of the immune response to 

infections [15] and in evaluating the body's response 

to certain interventions (e.g. antibiotic or anti-

inflammatory therapies) [16-17]. 

Body temperature monitoring methods are 

classified into invasive methods and non-invasive 

methods. Thus, as non-invasive methods of 

temperature measurement we have: axillary thermo, 

infrared tympanic and temporal scanner, but their 

accuracy in estimating the central body temperature 

in intensive care patients is uncertain [18-22]. The 

invasive methods of temperature measurement, such 

as intravenous and intravesical catheters, provide 

accurate and continuous monitoring of core body 

temperature, particularly in critically ill patients, in 

surgical settings, or in situations where accurate 

temperature control is vital [23-26]. The invasive 

procedures involving catheter insertion may cause 

discomfort or pain to the patient. Appropriate 

anaesthesia or pain management strategies may be 

used to alleviate patient discomfort during and after 

the procedure. 

Traditional thermometry methods, while 

effective, often lack the adaptability required for 

continuous or remote monitoring. Recent 

advancements in microcontroller technology, 

particularly with open-source platforms as Arduino, 
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have introduced a novel approach for building cost-

effective and customizable temperature measurement 

systems [27-32]. By integrating Arduino with 

precision sensors, such as infrared (IR) or contact-

based temperature sensors, it is possible to construct 

versatile devices that provide real-time body 

temperature readings with a high degree of accuracy 

[33-36]. The MLX90614 sensor is a particularly 

useful tool in the field of medical engineering, 

providing an accurate and non-invasive method of 

measuring the temperature of the body and medical 

devices using infrared technology. This type of sensor 

has a wide range of applications in medical 

engineering. Primarily, it is used to measure body 

temperature without the need for direct skin contact, 

providing an accurate and hygienic alternative to 

traditional thermometers [38-41]. This is particularly 

useful in monitoring the health status of patients 

during hospitalization or on an outpatient basis. The 

sensor can also be used for temperature monitoring in 

various medical devices such as: incubators, infusion 

pumps or medical imaging devices [42-46]. 

 

2. Experimental procedure 

 

The operation of infrared thermometers is based 

on the phenomenon of absorption of infrared 

radiation by objects in the field of view of the device. 

Infrared radiation, similar in behavior to visible light, 

can be focused, reflected or absorbed. Using an 

optical lens, infrared thermometers direct infrared 

radiation from the object being analysed to a thermal 

detector, known as a thermopile. 

As indicating the block diagram proposed in 

Figure 1, the temperature monitoring system 

comprises: Arduino Uno board, MLX90614 

temperature sensor, OLED SH1306 screen, 

breadboard and wires with different types of 

connections. Within the circuit, essential connections 

include a screen for displaying data, the MLX sensor, 

and an Arduino board used as the central control unit. 

The communication between the sensor and the board 

is carried out via the SDA and SCL pins, according to 

the I2C communication protocol. This protocol 

allows multiple devices to be connected to the same 

data and clock line, thus simplifying the circuit 

management. The circuit is powered at 5 volts DC. 

Through this complex configuration, the infrared 

thermometer asserts itself as an accurate and efficient 

measurement tool, providing relevant and necessary 

information in a variety of applications, including 

body temperature monitoring and industrial process 

control. 

Body temperature data collected by the 

MLX90614 non-contact infrared temperature sensor 

is instantly displayed on the project's OLED screen. 

This list is achieved by detecting infrared radiation 

emitted by the human body by the MLX90614 sensor, 

without the need for direct contact. Using advanced 

technology, this system allows immediate 

interpretation and display of temperature data, 

eliminating any perceptible delay. With this 

technological solution, body temperature monitoring 

is instantaneous, and the smallest temperature 

fluctuations are detected and interpreted by the 

sensor. Compared to traditional thermometers, which 

may involve a waiting time in obtaining results, this 

system provides continuous and accurate temperature 

monitoring, providing real-time information for 

health assessment. Infrared technology allows the 

detection of thermal radiation emitted by objects and 

its transformation into electrical signals, which are 

subsequently processed to provide accurate data about 

the object's temperature. 

 

 
 

Fig. 1. The block diagram of the proposed system architecture 
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The MLX90614 sensor (Figure 2) uses this 

technology to identify and interpret thermal radiation 

emitted by objects at a certain frequency, associated 

with their temperature. This complex device consists 

of an infrared detector through which thermal 

radiation is captured and then converted into 

electrical signals, and a processing circuit that 

interprets these signals to provide accurate 

temperature readings. The ambient temperatures and 

object temperatures are available in RAM with a 

resolution of 0.01 °C. The calibration of the 

MLX90614 sensor is in extended temperature ranges, 

starting from -40 °C to 125 °C for ambient 

temperature and starting from -70 °C to 380 °C for 

object temperature. The final temperature resulting 

represents the average temperature of all objects in 

the field of view of the sensor with an accuracy 

standard of ±0.5 °C. It is important to mention is that 

for medical applications, there is a version with an 

accuracy of ±0.2 °C in a limited temperature range 

around the human body. 

 

 
 

Fig. 2. The MLX90614 sensor pin connections 
 

The MLX90614 has in its component a built-in 

optical filter that has the ability to stop visible light 

and near-infrared light, these being in the advantage 

of making the most accurate measurements. Also, 

thanks to this filter, the sensor is immune to ambient 

light and sunlight. In Figure. 3 is presented the OLED 

screen pin connections. 

 

 
 

Fig. 3. The OLED screen pin connections 
 

3. Results and discussions 

 

Once the components are connected, the USB 

cable must be mounted between the Arduino board 

and the laptop. The following will be selected from 

the Arduino menu: the corresponding port and the 

board, then to test the created code to find the errors 

and be able to solve them. The code steps are: 

introducing libraries, defining variables, and the two 

essential functions, void setup and void loop. 

In Figure 4 is represented the sensor connections 

to the Arduino Uno board. In Figure 5 is depicted the 

connection between the OLED screen and the system 

components to the breadboard The monitoring system 

display and the results on the OLED screen are 

presented in Figure 6. The OLED screen pin 

connections are: GND, VCC, SDA and SCL. GND 

(Ground) is the screen's ground terminal and should 

be connected to any available GND pin on the 

Arduino board to establish a common reference for 

the circuit. VCC (Voltage Common Collector) is the 

screen's power terminal and connects to the Arduino 

board’s power source, set to 5V. SDA (Serial Data) 

and SCL (Serial Clock) are the screen's serial 

communication terminals, which connect to the 

Arduino board's A4 (Serial Data) and A5 (Serial 

Clock) pins, respectively. These connections enable 

the Arduino to communicate with the OLED SH1306 

display via the I2C protocol. 

The device output verification procedure 

includes comparing the device output values to the 

output values from an infrared thermometer device. 

To make this comparison, several measurements were 

made. Body temperatures were measured at the index 
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finger using two different thermometers. Each body 

region was measured five times, with a time interval 

of 15 minutes between measurements (Figure 7). For 

each thermometer, the measurements were performed 

three times (Table 1). The differences between the 

measurements registered by the two thermometers 

were analysed to validate the results of the proposed 

system. To validate the results is important to verify 

if the temperature of the object is much lower than the 

ambient temperature (in this case, by more than 5 °C). 

This threshold can be adjusted as is necessary. If it is 

not a valid object it will be display the message "No 

Object" on the OLED screen and in the serial 

monitor. If it is a valid object, will be display the 

temperature of the object on the OLED screen and in 

the serial monitor. 

 

 
 

Fig. 4. The sensor connections to the Arduino Uno board 
 

 
 

Fig. 5. Connecting the OLED screen and the system components to the breadboard 
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Fig. 6. Monitoring the system display and the results on the OLED screen 
 

Table 1. The comparison of measurements made with the proposed system and an infrared 

thermometer 
 

No. det. Thermometer 1 (°C) Thermometer 2 (°C) Difference (°C) 

1 36.5 36.6 +0.1 

2 36.6 36.6 +0.0 

3 36.6 36.7 +0.1 

4 36.5 36.6 +0.1 

5 36.7 36.8 +0.1 

6 36.4 36.5 +0.1 

7 36.5 36.6 +0.1 

8 36.5 36.6 +0.1 

9 36.4 36.5 +0.1 

10 36.6 36.7 +0.1 

11 36.7 36.8 +0.1 

12 36.8 36.9 +0.1 

13 36.7 36.8 +0.1 

14 36.7 36.8 +0.1 

15 36.8 36.9 +0.1 

16 36.6 36.7 +0.1 

17 36.7 36.8 +0.1 

18 36.6 36.7 +0.1 

19 36.6 36.7 +0.1 

20 36.7 36.8 +0.1 

21 36.8 36.9 +0.1 

22 36.9 37.0 +0.1 

23 36.8 36.9 +0.1 

24 36.8 36.9 +0.1 

25 36.9 37.0 +0.1 

26 36.7 36.8 +0.1 

27 36.8 36.9 +0.1 

28 36.7 36.8 +0.1 

29 36.7 36.8 +0.1 

30 36.7 36.8 +0.1 
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4. Conclusions 
 

In conclusion, both thermometers give very 

similar results, with minor differences of 0.1 °C. This 

suggests that both devices are suitable for measuring 

body temperature and can be used interchangeably 

without compromising data accuracy. 

Body temperature measurements showed 

stability and consistency both between different 

measurements of the same subject and between 

different subjects. The minor fluctuations observed 

are consistent with normal variations in human body 

temperature and do not indicate any significant 

abnormality. 

The analysis of the results obtained from 

temperature monitoring in various experimental 

situations provided valuable information about the 

performance of the system. 

Using a body temperature monitoring device 

using the Arduino platform has multiple advantages 

and applications. 

1. Such a device can detect increases in body 

temperature immediately, enabling rapid 

interventions, which are essential in medical 

emergencies, as a real-time monitoring (rapid fever 

detection). 

2. Enables constant temperature monitoring 

without the need for repeated manual intervention, 

providing a clear picture of temperature fluctuations 

throughout the day.  

3. The ability to add additional functionality, 

such as alarming when a temperature threshold is 

exceeded or data transmission via the Internet. 

Using the Arduino platform for body 

temperature monitoring provides an affordable, 

customizable and efficient solution for a wide range 

of applications, from personal care to patient 

monitoring in hospitals, this type of device can 

significantly contribute to improving health and 

safety. 
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