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ABSTRACT: The MLX 90614 sensor is an IR sensor used to measure temperature without contact. This sensor can measure 
the object's temperature and ambient temperature in the range of -40 oC-125 oC. These sensors are widely used in areas such as 
room temperature measurement, machine temperature, ambient temperature, and body temperature. The MLX 90614 sensor is 
not yet fully usable directly to perform temperature measurements due to the program's simple defaults so that the measurement 
results are inaccurate. Therefore, optimization is needed to increase the precision value of the body's internal temperature esti-
mation using this sensor. The method carried out in this study use 6 experimental sheep. Temperature checks are performed 
through a contact thermometer and compared to non-contact checks by MLX 90614 sensors. Results showed the average tem-
perature of the contact thermometer was 39.28±0.09 oC while the MLX sensor yield was 35.78±1.38 oC. The average temperature 
difference was 3.5±1.48 oC. The results showed that the temperature difference correction factor needs to be included in the 
script code when running MLX 90614 sensor. The results of temperature checks by the sensor can be sent directly in real time 
to the ThingSpeak platform so that the results can be stored and accessed in different places easily. The use of MLX 90614 
sensor combined with IoT concept using ThingSpeak can facilitate the process of non-contact body temperature check, and also 
make the data can be accessed dan stored easily. 
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■ INTRODUCTION 

Body temperature is one of the important physiological         
parameters in animals. Body temperature can describe the 
metabolism process that is running lancer or there is a           
disturbance (Morrison 2016). When the body temperature is 
higher than normal range it can be an indication of an                  
increasing metabolism process due to an infection. The high 
temperatures will usually be corrected to the to the normal 
range by homeostasis system because if the body temperature 
continues in high conditions can be fatal (Tansey & Christo-
pher 2015; Osilla et al. 2020). Due to the importance of these 
temperature parameters, at each physical examination will al-
ways be included the results of the body temperature check. 
Body temperature checks are also routinely carried out in pa-
tients to monitor the progress of his condition.  

The temperature body measurement with non-contact 
method was usually use in human, form example in body 
temperature check to prevent spread out of Covid-19            
(Costanzo & Flores 2020). In other hand the temperature 
screening in animal patients is still carried out manually 
through the contact thermometer. In fact, the examination 

contact and Internet of Things-based body temperature 
checking tool is very possible. One of the non-contact           
temperature sensors that can be used is MLX 90614. This is        
infrared sensor that can measure temperature without contact 
(Ahmed & Abdullah 2020). This sensor can be combined 
with the concept of Internet of Things (IoT). Through this 
method, temperature checks in patients can be done effec-
tively, efficiently, and do not cause stress in animals. On the 
other hand, the performance of the MLX 90614 sensor needs 
to be checked for accuracy before its use for body tempera-
ture check in animals. This study aims to find correction 
value so that MLX 90614 sensor can be used to check body 
temperature in animal with combine to IoT concept. 

■ MATERIAL AND METHODE  

The tools used include MLX 90614 infrared temperature        
sensor, contact thermometer, Arduino microcontroller, 
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breadboard, ESP 8266 module, jumper wire, laptop, and       
Arduino IDE software. And then we use as much as 6 sheep 
for experimental animal. The MLX 90614 sensor to be        
connected to the microcontroller and installed using the de-
fault code. The measurement using a contact thermometer 
were used as a control. The temperature measurement using 
MLX 90614 sensor compared to contact thermometer and 
calculated the difference. Furthermore, the MLX 90614 sen-
sor was also connected to the ESP 8266 module for the pro-
totype of the IoT device. The scanned temperature was then 
sent in real-time via the ThingSpeak Platform IoT. 

■ RESULT AND DISCUSSION 

The results of temperature measurement using MLX 90614 
IR sensor and compared to contact thermometer are    
presented in Table 1. The temperature of the sheep used in 
this study seemed normal at about 39.28 oC. Normal 
temperatures for sheep range from 38.8 to 39.9 oC (Merck 
Vet Manual 2015). The results of  measurement of the MLX 
90614 sensor compared to the thermometer contacts showed 
significantly different values, the results of the MLX 90614 
sensor 35.78±1.38 oC and thermometer contact 39.28±0.10 
oC. The average temperature difference was 3.50±1.48 oC.  

Table 1. The comparison of temperature measurement using MLX 
90614 sensor and contact thermometer (oC) 

Note: different superscript show significant differences (p<0.05) 

The results of the measurement using a contact                    
thermometer showed a low deviation value (Table 1). This 
indicates that measurement using a contact thermometer 
provides accurate results. The result was accurate because the 
sensor area on the contact thermometer directly touches to 
the mucosa of the body so that all the heat from the mucosa 
can be transferred to the thermometer sensor. 

On the other hand, the MLX 90614 IR sensor provides a 
lower temperature value of 3.5 oC and also has a higher 
deviation of approximately 1.38 oC. This is due to the 
distance and free space between the sensor and the mucosal 
surface that releases heat. The presence of distances causes 
some heat to release into the air and there is an influence on 
the ambient temperature read by the MLX 90614 sensor. 
Therefore there needs to be a correction by entering the 
temperature difference of 3.50±1.48 oC in the MLX 90614 
code script before uploading the program. 

Furthermore, the construction of the Internet of Things    
prototype on the MLX 90614 temperature check device was 
carried out by connecting the microcontroller with the ESP 
8266 wifi module (Parida et al. 2019). The module will        

automatically send the results of temperature measurement 
by sensors to the cloud via the IoT platform. One of the free 
IoT platforms that are easy and often used in the world of 
research is thingspeak.com (Pasha 2016). Thingspeak.com as 
IoT platform has some menu and tools that enough to record 
and analyze the data (Ray 2016). On the thingspeak.com 
website, the temperature data by MLX 90614 will be saved 
and the data will be updated automatically. The data recorded 
on thingspeak.com can also be accessed more easily through 
the ThingView application opened through a smartphone. 

■ CONCLUSION 

The MLX 90614 sensor can be used for non-contact              
temperature checks on animals. To get accurate results, cor-
rection factor needs to be entered in code script before run-
ning MLX sensor. MLX 90614 sensor inspection data can be 
sent to IoT thingspeak.com platform so it can be easily stored 
and accessed. 
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Trial 
Sensor Type 

Difference 
(°C) MLX 

90614 (°C) 
Contact  

Thermometer (°C) 
Sheep 1 36.29 39.2 2.91 
Sheep 2 37.21 39.2 1.99 
Sheep 3 35.67 39.3 3.63 
Sheep 4 37.19 39.2 2.01 
Sheep 5 34.03 39.4 5.37 
Sheep 6 34.29 39.4 5.11 
Average 35.78±1.38b 39.28±0.10a 3.50±1.48 


