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ABSTRACT Newborns require special attention to the labor process, this affects the health of the baby itself. Similarly, with 

premature babies who have a high level of sensitivity to the surrounding environment, one of the biggest causes of death in 

premature babies is hypothermia, therefore adjustments are needed starting from room temperature and skin in the baby 

incubator. The purpose of this study is to develop a monitoring system that will facilitate the performance of nurses in 

monitoring the parameters of the baby incubator. Related to this, an incubator device is needed that can be monitored remotely. 

This module uses a wifi network system for data transmission. Using the ESP32 module assembled into a module for 

monitoring and control which will then be displayed on the LCD and in the blynk as a monitoring display. Data transmission 

will be communicated using an external WIFI network and the monitoring results of each sensor will be displayed on Blynk. 

The highest error values were 1.24% for incubator room temperature parameters and 1.15% for skin temperature parameters. 

The results showed that there were still inaccuracies in some parameter readings, one of the factors that read inaccurate 

parameters was sensor sensitivity. This research is expected to help medical personnel to facilitate monitoring the condition 

of premature babies in baby incubators. 

INDEX TERMS Baby Incubator, Blynk, Temperature, ESP32

I.   INTRODUCTION 
The use of technology in the field of communication has a 

very big change felt by humans today. With internet 

connectivity, everything becomes easier and faster. This is 

used by technology developers to explore the benefits of this 

internet network. [1][2] The Internet of Things is a concept 

that aims to expand the benefits of continuously connected 

internet connectivity, along with the ability to control, share 

data, and so on. The use of this concept is generally applied 

to several fields that require continuous data information 

such as monitoring or control. There are already many 

medical devices that have applied technology in it, one of 

which is a baby incubator [3][4] [5] 

Baby incubators are medical equipment used to provide 

intensive care or protection for babies who have premature 

birth and low birth weight. By providing temperature heating 

that matches the temperature when the baby is in the mother's 

womb and provides protection against germs such as viruses 

and bacteria from the outside environment against. Normal 

babies are born with a gestational age of about 38-40 weeks 

with a body weight of about 2500-4000 grams, but in 

premature babies the gestational age is only 37 weeks or 

weighs less than 2500 grams of babies[6][7][8][9]. 

Hypothermia is the leading cause of newborn pain and death 

in developing countries. Premature babies have a higher risk 

of death compared to full-term babies. This is because they 

have difficulty adapting to life outside the womb due to the 

immaturity of their organ systems. [10][11][12]. 

Hypothermia occurs due to a decrease in body 

temperature caused by various circumstances, mainly due to 

high oxygen demand and a decrease in room temperature. 

Maintaining body temperature within normal limits is 

essential for the survival and growth of newborns. 

[13][14][10] Consequently, it is essential to maintain a warm 

temperature of approximately 35°C – 36°C inside the 

incubator since babies possess less fat tissue, making them 

susceptible to hypothermia or low body temperature. 

Additionally, the incubator's humidity must be regulated to 
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account for exhalation.. [15][16][17][7]  An essential 

requirement in incubator development is the implementation 

of a monitoring system for temperature and humidity control. 

Presently, manual monitoring of chamber temperature and 

skin temperature is still being conducted. [18][16][19]. 

Manual monitoring causes nurses or midwives to often enter 

the nursery to check the temperature of the incubator for 

periodic periods. This condition can cause data reading 

errors. In this system, monitoring of humidity measurements 

is also developed so,  that the baby's respiratory system 

remains in optimal condition [20] [21][3] [22] 

Based on library search results, several research studies 

have been conducted to monitor baby incubators using 

different communication methods. This article summarizes 

the findings from each study, highlighting their advantages 

and limitations. The first study et al. focused on using 

Bluetooth as a communication medium to send data for 

monitoring baby incubators. They successfully obtained 

display results from the LCD and the MIT APP application 

interface. The MIT APP application effectively displayed 

data received from the microcontroller via Bluetooth HC-05. 

However, a drawback of this method is the limited range of 

connectivity between Bluetooth devices. With a barrier, the 

maximum distance achieved was 8 meters, and without 

obstructions, it was 10 meters. This limitation may restrict 

monitoring in larger spaces or areas with obstacles. [2][20] 

The next research et al. explored web monitoring 

methods for remote monitoring based on Esp32. The web 

monitoring results were satisfactory in displaying data 

received from the microcontroller. However, the method 

exhibited delays in sending data, which could impact real-

time monitoring. Such delays might lead to inaccuracies in 

the displayed information, potentially affecting critical 

decision-making in the care of premature infants. A third 

researcher conducted a study using the Think Speak display 

method as an Internet of Things (IoT)-based data storage 

web server. The study found that the design of the tool used 

was appropriate, resulting in accurate moisture readings 

displayed on the Thing Speak web server. However, the 

research identified limitations related to the network's quality 

of service, which could affect the duration of web statuses. 

Unreliable network connectivity may hinder real-time 

monitoring and could lead to data gaps or inaccuracies. 

[23][24][25]. 

The latest study utilized Borland Delphi's programming 

method as a visual application to monitor baby incubator 

parameters. The measurement results of each parameter were 

displayed in the Delphi application over a WIFI network. 

While this method provided real-time data monitoring, it 

encountered a limitation in terms of the maximum distance 

of the WIFI signal capabilities. At distances of 4 to 6 meters, 

data transmission could become unreliable or disconnected, 

potentially affecting the effectiveness of monitoring in 

certain settings. [16][17]  

Overall, each research study has contributed valuable 

insights into monitoring baby incubators through different 

communication methods. The Bluetooth method offers direct 

and immediate communication but is limited by its range. 

The web monitoring method provides remote accessibility, 

but data delays could be a concern. The IoT-based data 

storage web server approach offers accurate readings but 

relies heavily on network quality. The Borland Delphi's 

programming method allows visual monitoring but faces 

limitations due to WIFI signal distance. 

As future research and development continue, it is 

essential to address these limitations and explore ways to 

improve the communication methods for baby incubator 

monitoring. Potential areas of improvement may include 

optimizing Bluetooth connectivity for longer ranges, 

reducing data delays in web monitoring, enhancing network 

robustness for IoT-based systems, and investigating 

alternative communication technologies that could overcome 

WIFI signal limitations. By addressing these challenges, 

researchers can contribute to more efficient and reliable baby 

incubator monitoring systems, ultimately improving 

neonatal care and outcomes. Based on the literature search 

described above, it can be concluded that there are still many 

previous researchers who have not been able to display 

measurement results on the android display.  

In this study, an IoT-based Baby Incubator was 

developed, incorporating Chamber Temperature and Skin 

Temperature Monitoring through a WIFI network. The 

primary objective is to provide healthcare professionals, 

including doctors, midwives, and nurses, with a convenient 

means of monitoring infants and their incubators. The 

researchers utilized the DHT22 sensor to measure room 

temperature inside the incubator and the DS18B20 sensor to 

monitor the baby's body temperature. The study's outcomes 

are expected to contribute valuable knowledge to readers by 

presenting a design for a baby incubator device capable of 

remotely tracking room and skin temperatures via 

smartphones. This innovation aims to simplify the 

monitoring process for healthcare providers, ensuring the 

well-being of infants and enhancing the efficiency of 

neonatal care. 

Understand the results of room temperature and skin 

temperature in baby incubators normally and abnormally. 

The research findings presented above encompass the 

development of a Baby Incubator with Chamber 

Temperature and Skin Temperature Monitoring through an 

IoT-based WIFI Network, contributing to the advancement 

of medical technology. The objective is to enable data 

parameters reading through Android devices, addressing the 

issue faced by prior researchers who were unable to display 

measurement results on android screens. This innovative 

approach significantly benefits doctors, midwives, and 

nurses by providing them with convenient remote 

monitoring of both room temperature and the baby's skin 

temperature via smartphones. It offers a crucial tool for 
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healthcare professionals to efficiently oversee the well-being 

of infants and their incubators from a distance, thus 

enhancing patient care. 

This research aims to serve as a valuable resource for 

readers by showcasing the potential of a baby incubator 

device that caters to the real-time monitoring needs of 

healthcare practitioners. The device's capability to detect 

normal and abnormal room and skin temperatures in baby 

incubators provides crucial insights, ultimately contributing 

to the advancement of neonatal care and safety. 
 

II. MATERIALS AND METHODS 

In FIGURE 1 this study researchers made a system block 

diagram on the module according to the parameters made, 

consisting of chamber temperature parameters and skin 

temperature as System Block Diagram to give readers an idea 

of how the tool flow is made.  

From this study, it can be seen that this module is able to 

monitor room temperature, the temperature of the skin, the 

level of humidity, and the ambient noise inside the infant 

incubator. This module consists of DSB1820, DHT22 and 

Analog V.2 Sound Sensor sensors plus ESP32 module via 

WIFI communication in sending data. Sensor readings will be 

processed by ESP32 which functions as an access point 

module then the data will be sent to the blynk application.  

This module is made to be able to transmit values from 

parameters in the module so that it can be monitored remotely. 

This module is equipped with a display on the blynk that can 

display monitoring charts in real time, to see graphs of room 

temperature changes in baby incubators. 

The DSB1820 sensor will work at a voltage of 3.7V and 

the digital data output from the skin temperature measurement 

will go to pin D18 ESP32. The DHT22 sensor will also work 

at a voltage of 3.7 V and the digital data output from the room 

temperature measurement results will go to pin D5 ESP32. 

Then ESP 32 will also process data from all sensors so that it 

can be received by ESP 32 which functions as a server. This 

module is also equipped with a buzzer that functions as an 

alarm, where this bell will sound if the module detects a 

measurement difference between temperature settings and 

measurement results with a tolerance of ± 1 ° C.  
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FIGURE 2 System Flowchart from baby incubator module with monitoring 

via IoT-based wifi network with 20x4 lcd display and blynk. 

 

Data collection is carried out using a standard Incubator 

Analyzer tool, with the aim of ensuring that the reading values 

of all sensors both room temperature, skin temperature, 

humidity and noise match the sensor readings of standard 
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FIGURE 1 System Block Diagram baby incubator module that uses dht sensor as chamber temperature reader and ds18b20 sensor as skin 
temperature reader. Heater driver to turn on the heater so that the room temperature can match the settings. 20x4 LCD as a display on the module 
and Blynk as a platform to be displayed on Android as a monitoring display 
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calibration tools. The research design of this tool model uses a 

pre-experimental method with the type of After Only Design 

research. In this design, researchers only looked examining the 

outcomes without prior assessment of the conditions is 

avoided in this case, as there is already a control group in 

place, although no randomization has been carried out. The 

disadvantage of this design is that it does not know the initial 

state, so the results obtained are difficult to conclude. 

The baby incubator temperature sensor and humidity 

sensor on the device will read according to the baby incubator 

setting temperature, skin temperature, noise and humidity in 

the baby incubator. The data will be read and will be sent 

directly by ESP 32 which has functioned as monitoring. Then 

the data will be sent to Android which then the data received 

by ESP 32 will be processed and the results will be displayed 

on the Android display in the form of graphs for chamber 

temperature parameters and decimal numbers for skin 

temperature.  

The researcher has developed a baby incubator device 

equipped with a skin temperature sensor, which is employed 

to monitor the infant's body temperature within the 

incubator. therefore, the author made a program flow chart 

as in FIGURE 2. When the on button is pressed, initialization 

will occur. Then the sensor will work to read room 

temperature, skin temperature, humidity, and noise. Next, 

the sensor reads the data digitally. Then the data obtained 

will go to the microcontroller and the data will be processed 

by ESP32. Furthermore, the ESP32 data that has been 

processed will be transferred to Android via wifi network. 

Then the received parameter data value will be displayed on 

the android display with the application. 

Average a is the value or result of dividing the amount of 

data taken or measured by the amount of data taken or the 

number of measurements aimed at determining the validity 

of the tool as written in Eq. (1) below: 

SD = √
∑(𝑥𝑖−𝑥)2

(𝑛−1)
   (1) 

Information: 

X = average  

X1, ..., Xn = data value  

n = lots of data 

Standard deviation is a metric that expresses the extent of 

diversity or the magnitude of the average standard deviation 

within a dataset. The standard deviation (SD) The Eq. (2) for 

uncertainty is displayed: 

SD = √
∑(𝑥𝑖−𝑥)2

(𝑛−1)
     (2) 

Where xi represents the desired quantity of values, x 

represents the average of measurement outcomes, and n 

denotes the total number of measurements taken. 

Uncertainty (UA) refers to the doubt that may arise in any 

measurement result [23][24][25]. The Eq. (3) for uncertainty 

is displayed as follows:  

𝑈𝐴 =  
𝑆𝐷

√𝑛
     (3) 

UA represents the uncertainty value of the overall 

measurement, while SD denotes the resulting standard 

deviation, and n stands for the number of measurements. The 

term '%error' signifies a system error. A smaller Error value 

corresponds to the average difference among the data points. 

These errors may indicate disparities between the standard 

and the design or model. The Eq. (4) for calculating the error 

is provided: 

%ERROR =  
(𝒙𝒏−𝐱)

𝒙𝒏
 × 100%   (4) 

Where Xn represents the recorded measurement from the 

engine calibrator, and X denotes the measured value from the 

design. 
 

III. RESULTS 
In FIGURE 3 is the result of a monitoring module design 

consisting of ESP32 assembled into one with DHT 22 sensor 

which functions as a room temperature and humidity sensor, 

DS18B20 sensor as a skin sensor, and analog sound sensor 

V.2 as a noise sensor. In FIGURE 4 is what the Blynk app 

looks like. Data transmission from the module to the Blynk 

app is done using an external wifi network in the room. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

FIGURE 3. Modified module from the TESENA brand which is equipped 
with monitoring of temperature, humidity, and noise parameters through 
an IoT-based WiFi network. 
 
 

The study introduces a specialized module tailored for 

monitoring the environment inside a baby incubator. It 

incorporates various sensors, namely DSB1820, DHT22, and 

Analog V.2 Sound Sensor, in addition to an ESP32 module 

for WIFI communication. By utilizing this setup, the module 

effectively gathers and transmits data, allowing for remote 

monitoring through the Blynk application. Its core objective 

lies in the continuous surveillance and recording of essential 

parameters within the baby incubator, encompassing room 

temperature, skin temperature, humidity, and noise levels. 

This innovative solution holds the potential to enhance the 

safety and care provided to infants in neonatal units, offering 

real-time insights to medical personnel and caregivers, 

ultimately contributing to better infant health outcomes. By 
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continuously monitoring these parameters, medical staff can 

ensure a stable and conducive environment for the baby's 

growth and development. 
 

Noise

Temperature 
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Temperature 

Skin

Temperature 

Chamber

 
FIGURE 4.  Results Display of temperature, humidity and noise 
parameters on android with blynk platform. 
 

The DSB1820 sensor is responsible for measuring skin 

temperature. It operates at a voltage of 3.7V, and its digital 

data output is connected to pin D18 of the ESP32. 

Meanwhile, the DHT22 sensor is used for room temperature 

measurements and also operates at a voltage of 3.7V, with its 

digital data output connected to pin D5 of the ESP32. The 

ESP32 acts as the central processing unit for the module. It 

processes data from all sensors and serves as the access point 

module for WIFI communication. This enables seamless 

data transfer to the Blynk application, where real-time 

monitoring charts are displayed. The charts allow medical 

personnel to visualize temperature changes inside the 

incubator and take necessary actions promptly. To ensure the 

safety of the baby, the module is equipped with an alarm 

system, implemented using a buzzer. The buzzer serves as an 

alert mechanism, activating when the module detects a 

measurement difference between the temperature settings 

and the actual measurements exceeding a tolerance of ±1 °C. 

This ensures that any significant deviations from the desired 

environment trigger immediate attention. For validation and 

accuracy, data collection is performed using a standard 

Incubator Analyzer tool. By comparing the sensor readings 

with the values obtained from the calibrated tool, the 

module's accuracy and reliability are verified. This 

validation process is crucial to ensure that the module 

provides accurate and dependable readings, vital for the 

health and well-being of the baby. In conclusion, the 

proposed study introduces an advanced module that ensures 

comprehensive and reliable monitoring of crucial parameters 

within a baby incubator. This module integrates room 

temperature, skin temperature, humidity, and noise 

monitoring, while also offering real-time data visualization 

through the Blynk app. Such capabilities empower medical 

personnel to establish a secure and stable environment, 

promoting optimal newborn growth. Moreover, the module 

includes integrated alarms and validation mechanisms, 

enhancing safety and dependability. As a result, it becomes 

an indispensable asset in neonatal care, safeguarding the 

well-being and development of newborns as they progress 

towards reaching their full potential. 
TABLE 1 

Temperature Measurement Results in The setting 32°C 

Temperature Setting 

32°C 

Incu Analyzer 

(°C) 

Module 

(°C) 

Data 1 32.2 32 

Data 2 32.3 32.1 

Data 3 32.3 32.1 

Data 4 32.4 32.2 

Data 5 32.3 32.1 

STDV 0.07 0.07 

UA 0.031 0.031 

ERROR % 0.6 

 

TABLE 1 shows the results of temperature 

measurements on the module and incu analyzer in the 

incubator with a temperature setting of 32°C and 

measurements are carried out with 5x data capture using the 

DHT22 sensor with an error value of 0.6%. 
 

 
FIGURE 1. Graph of Temperature Measurement Results in The setting 

36°C 
 

FIGURE 5 is the result of plotting from the module and 

INCU analyzer at a setting temperature of 32°C 

TABLE 2  
Temperature Measurement Results in The setting 34°C 
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Temperature Setting 

34°C 

Incu 

Analyzer 

(°C) 

Module 

(°C) 

Data 1 33.9 34 

Data 2 34.2 34.3 

Data 3 34.2 34.2 

Data 4 34.3 34.4 

Data 5 34.2 34.3 

STDV 0.151 0.151 

UA 0.067 0.067 

ERROR(%) 0.58 

TABLE 2 shows the results of temperature 

measurements on the module and incu analyzer in the 

incubator with a temperature setting of 34°C and 

measurements are carried out with 5x data capture using the 

DHT22 sensor with an error value of 0.58%. 

 
FIGURE 2. Graph of Temperature Measurement Results in The setting 

36°C 
 

FIGURE 6 is the result of plotting from the module and 

INCU analyzer at a setting temperature of 34°C 

 

TABLE 3 
Temperature Measurement Results in The setting 36°C 

Temperature Setting 

36°C 

Incu 

Analyzer 

(°C) 

Modul 

(°C) 

Data 1 35.9 36.3 

Data 2 35.6 359 

Data 3 35.9 36.3 

Data 4 36 36.5 

Data 5 36 36.5 

STDV 0.209 0.244 

UA 0.093 0.109 

ERROR% 1.15 

 TABLE 3 shows the results of temperature 

measurements on the module and incu analyzer in the 

incubator with a temperature setting of 36°C and 

measurements are carried out with 5x data capture using the 

DHT22 sensor with an error value of 1.15%. 

 
 

FIGURE 3. Graph of Temperature Measurement Results in The setting 
36°C  

FIGURE 7 is the result of plotting from the module and 

INCU analyzer at a setting temperature of 36°C. 
 

TABLE 4 
Skin Temperature Measurement Results 

Measurement Thermometer 

(°C) 

Module 

(°C) 

Data 1 32.7 32.9 

Data 2 33 32.8 

Data 3 32.5 32.2 

Data 4 33.9 34.1 

Data 5 33.3 33 

Data 6 32.7 32.2 

TABLE 4 shows the results of temperature 

measurements of thermometers and modules in incubators 

with measurements made as much as 5x data collection using 

the DS18B20 sensor.  

 
 

FIGURE 4. Skin Temperature Measurement Results Graph in The 
setting 36°C 

 

FIGURE 8 is the result of plotting thermometers and 

standard modules. 
TABLE 5 

Skin Temperature Measurement Results 
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Measurement  Thermometer 

(°C) 

Module 

(°C) 

Middle 33.01 32.86 

Error % 0.45 

TABLE 5 contains error data derived from the 

measurements obtained using the tool. The error value 

mentioned above was obtained by collecting data from the 

baby incubator skin sensor in comparison with a standard 

thermometer. The data collection process involved six 

measurements on each respondent. directly comparing the 

results with the thermometer comparison device to determine 

the error value presented in the table. 

Through an analysis of the measurement outcomes. it 

was determined that there is a module error of 0.45%. 

Despite this. the results obtained still indicate relatively high 

error values when compared to the thermometer's 

measurement results. which serve as the reference. However. 

it is important to note that the error values obtained are still 

within an acceptable threshold. However. in the process of 

retrieving data there is a slight delay and not too real time. 

this is because a lot of data is sent so that the module sends 

data alternately with other parameter measurement data. so, 

there is a high difference between the incu reading and the 

module we make. 
TABLE 6 

Set Point DHT 22 Measurement Results in the setting 32°C 

Temperature 

Chamber 

(°C) 

Output 

sensor 

(V) 

Enter 

SSR 

(V) 

Output 

SSR 

(V) 

Heating 

Conditions 

Skin 

Temperature 

(°C) 

31.7 1.55 3.3 220 Above 32 

31.4 1.53 3.3 220 Above 31.9 

32 1.56 0 0 OFF 32.2 

32.6 1.59 0 0 OFF 32.6 

31.8 1.55 3.3 220 Above 32 

32.4 1.58 0 0 Above 32.5 

TABLE 6 The above data can be used to see the sensor 

setpoint value. The purpose of reading setpoints as in the 

table above used in this study is to see the condition of other 

components as the chamber temperature value obtained by 

the module made by the researcher changes so that its 

conformity with the actual value can be accounted for by 

measurements made as much as 6x. 

 
TABLE 7 

Set Point DHT 22 Measurement Results in the setting 34°C 

Temperature 

Chamber 

(°C) 

Output 

sensor 

(V) 

Enter 

SSR 

(V) 

Output 

SSR 

(V) 

Heating 

Conditions 

Skin 

Temperature 

(°C) 

33.4 1.63 3.3 220 Above 33.6 

33.8 1.65 3.3 220 Above 34 

34.2 1.67 0 0 OFF 34.5 

34 1.66 0 0 OFF 34 

34.4 1.68 0 0 OFF 34.2 

33.8 1.65 3.3 220 Above 34 

TABLE 7 The above data can be used to see the sensor 

setpoint value. The purpose of reading setpoints as in the 

table above used in this study is to see the condition of other 

components as the chamber temperature value obtained by 

the module made by the researcher changes so that its 

conformity with the actual value can be accounted for by 

measurements made as much as 6x. 

 
TABLE 8 

Set Point DHT 22 Measurement Results in The setting 36°C 

Temperature 

Chamber 

(°C) 

Output 

sensor 

(V) 

Enter 

SSR 

(V) 

Output 

SSR 

(V) 

Heating 

Conditions 

Skin 

Temperature 

(°C) 

35.9 1.76 3.3 220 Above 36.2 

36.1 1.77 0 0 OFF 36.4 

36.1 1.77 0 0 OFF 36.6 

35.7 1.77 3.3 220 Above 36 

36.3 1.78 0 0 OFF 36 

36.5 1.79 0 0 OFF 36.3 

TABLE 8 The above data can be used to see the sensor 

setpoint value. The purpose of reading setpoints as in the 

table above used in this study is to see the condition of other 

components as the chamber temperature value obtained by 

the module made by the researcher changes so, that its 

conformity with the actual value can be accounted for by 

measurements made as much as 6x. 
 

IV. DISCUSSION 
In this study. researchers compared the results of mattress 

temperature readings on modules made by researchers with 

Fluke INCU II. The presented error value is obtained from 

gathering data in the baby incubator. where it was operated 

at three different temperature points: 32°C. 34°C. and 36°C. 

The data collection process commenced once the 

temperature had reached a stable state. Data was collected 

through up to 5 measurements at each temperature setting. 

These measurements were directly compared using the incu 

analyzer comparison tool to obtain error values. which are 

listed in the table above. The error value recorded for the 

temperature setting of 32°C was 0.6% in the module. 

Similarly. the module recorded an error value of 0.58% at the 

temperature setting of 34°C. and an error value of 1.15% at 

the temperature setting of 36°C. According to the 

measurement data. the obtained outcomes exhibit a relatively 

high level of error when compared to the reference values 

provided by the incu analyzer. yet they remain within the 

acceptable threshold. However. in the process of retrieving 

data there is a slight delay and not too real time. this is 

because a lot of data is sent so, that the module sends data 

alternately with other parameter measurement data. so, there 

is a high difference between the incu reading and the module 

we make. Based on the measurement data. the results 

obtained are still quite high error values from the 

thermometer measurement results that function as a 

comparison and are still within the threshold. However. in 

the process of retrieving data there is a slight delay and not 
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too real time. this is because a lot of data is sent so that the 

module sends data alternately with other parameter 

measurement data. so, there is a high difference between the 

incu reading and the module that we made. Standard 

deviation in Fluke INCU II calibration refers to a measure of 

variation in the measurement data. While uncertainty (Ua) 

serves to see how much deviation (accuracy) the baby 

incubator module in carrying out its function. The smaller 

the standard deviation and standard uncertainty value. the 

more accurate the measurement results and the more 

consistent the measurement results obtained 

Based on library search results, several research studies 

have been conducted to monitor baby incubators using 

different communication methods. This article summarizes 

the findings from each study, highlighting their advantages 

and limitations. The first study et al. focused on using 

Bluetooth as a communication medium to send data for 

monitoring baby incubators. They successfully obtained 

display results from the LCD and the MIT APP application 

interface. The MIT APP application effectively displayed 

data received from the microcontroller via Bluetooth HC-05. 

However, a drawback of this method is the limited range of 

connectivity between Bluetooth devices. With a barrier, the 

maximum distance achieved was 8 meters, and without 

obstructions, it was 10 meters. This limitation may restrict 

monitoring in larger spaces or areas with obstacles. [2][20] 
The next research et al. explored web monitoring 

methods for remote monitoring based on Esp32. The web 

monitoring results were satisfactory in displaying data 

received from the microcontroller. However, the method 

exhibited delays in sending data, which could impact real-

time monitoring. Such delays might lead to inaccuracies in 

the displayed information, potentially affecting critical 

decision-making in the care of premature infants. A third 

researcher conducted a study using the Think Speak display 

method as an Internet of Things (IoT)-based data storage 

web server. The study found that the design of the tool used 

was appropriate, resulting in accurate moisture readings 

displayed on the Thing Speak web server. However, the 

research identified limitations related to the network's quality 

of service, which could affect the duration of web statuses. 

Unreliable network connectivity may hinder real-time 

monitoring and could lead to data gaps or inaccuracies. 

[23][24][25] 

The latest study utilized infant incubator intelligent 

control system based on internet of things. The measurement 

results of each parameter were displayed in the Delphi 

application over a WIFI network. While this method 

provided real-time data monitoring, it encountered a 

limitation in terms of the maximum distance of the WIFI 

signal capabilities. At distances of 4 to 6 meters, data 

transmission could become unreliable or disconnected, 

potentially affecting the effectiveness of monitoring in 

certain settings. [16][17]  

Based on the table in Chapter IV. it can be seen that the 

standard deviation obtained can be said to be good. because 

the result of the standard deviation value is not more than the 

average value of the measurement of the baby incubator 

module. This shows that the average measurement module 

value can be used as a measurement representation of the 

overall data. The evidence from the standard deviation 

confirms that the least amount of variation (standard 

deviation) is observed in configuration 32. registering a 

value of 0.07. across all the collected measurement data. 

However. this module has a weakness. namely the high value 

of temperature overshoot when it will reach the setting 

temperature. Based on the measurement data. the results 

obtained are still quite high error values from the 

thermometer measurement results that function as a 

comparison, n and are still within the threshold. However. in 

the process of retrieving data there is a slight delay and not 

too real time. this is because a lot of data is sent so that the 

module sends data alternately with other parameter 

measurement data. so, there is a high difference between the 

incu reading and the module we make. 

In this study. a Baby Incubator was made with Chamber 

Temperature and Skin Temperature Monitoring through an 

IoT-based WIFI Network making it easier for doctors. 

midwives and nurses to monitor the condition of babies and 

their baby incubators. Similarly. for the standard uncertainty 

value (Ua) in the table above. the best accuracy result is 

0.032 at a temperature setting of 32. Standard deviation in 

Fluke INCU II calibration refers to a measure of variation in 

the measurement data. While uncertainty (Ua) serves to see 

how much deviation (accuracy) the baby incubator module in 

carrying out its function. The smaller the standard deviation 

and standard uncertainty value. the more accurate the 

measurement results and the more consistent the measurement 

results obtained.  
 

IV. CONCLUSION 
In this study. a Baby Incubator was made with Chamber 

Temperature and Skin Temperature Monitoring via IoT-

based WIFI Network. This method aims to make it easier for 

doctors. midwives and nurses to monitor the condition of 

babies and their baby incubators.  

After making and studying the literature as well as 

planning. testing tools and data collection. the author can 

conclude that a Baby Incubator tool can be made by 

monitoring through an IoT-based WIFI network with a 

display on the Blynk application. This tool can work to send 

data via external WIFI connected to ESP32 as a 

microcontroller receiver and data processor judging from the 

parameters that can be monitored through the blynk 

application on Android. Based on the data measurement 

results. the highest error value is obtained from the 

measurement room temperature parameter at the temperature 

setting of 36°C. which is 1.15% with an incu analyzer. The 

highest error of measuring skin temperature parameters at 

32°C was 0.46%. Sensor placement affects measurement 
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results and errors The value obtained is seen from the high 

overshoot value. This tool still cannot be implemented in 

patients because the overshoot chamber temperature is still 

high. 

Because of the numerous existing factors. the module 

designed by the author is considerably imperfect. both in 

terms of its physical shape planning and performance. The 

recommendations made by the researcher for its 

improvement in this study are as follows. The use of new 

sensors for more stable and accurate temperature readings. 

whether used at low temperatures or high temperatures. The 

display for parameters is too small so, it can be overridden to 

use a larger display to be clearly visible. The display on 

Android is made more attractive by using other applications. 
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