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Abstract: This project presents a comprehensive hardware module designed for monitoring 
infant incubators in IoT-based systems. Integrated with Arduino Uno, it incorporates key 
sensors like DHT11 for temperature and humidity, a gas sensor for harmful gas detection, and 
a pulse sensor for vital sign monitoring. The Arduino Uno acts as the central processing unit, 
collecting data from sensors and displaying it in real-time on an LCD screen. The DHT11 
maintains optimal environmental conditions within the incubator, while the gas sensor alerts to 
potential hazards. Continuous heart rate monitoring is facilitated by the pulse sensor for 
comprehensive infant health assessment. WiFi connectivity enables remote monitoring, 
ensuring caregivers receive timely alerts in emergencies. This compact and cost-effective 
solution enhances infant care in healthcare facilities, providing continuous monitoring and 
maintaining a safe environment for newborns. 
Index Terms: IoT, sensor data acquisition, sensor data communication, Arduino Uno Rev3, 
ESP8266 

1. INTRODUCTION 

In the realm of infant healthcare, the well-being of newborns within incubators stands as a 
critical  

priority. Incubators serve as vital equipment in neonatal care, providing a controlled 
environment that mimics the conditions of the mother's womb to support the fragile health of 
premature or ill infants [1]. The integration of Internet of Things (IoT) technologies has ushered 
in a new era in infant care, offering real-time monitoring and management solutions that 
significantly enhance the quality of care and patient outcomes [2]. This project presents a 
pioneering hardware module tailored for an IoT-based infant incubator monitoring system, 
poised to revolutionize the care and safety of neonates in healthcare facilities. 

The advent of IoT technologies has brought about transformative changes in various sectors, 
and infant healthcare is no exception. By leveraging IoT devices and networks, healthcare 
providers can remotely monitor and manage patients' conditions in real-time, leading to more 
proactive and personalized care delivery [3]. In the context of infant care, IoT-enabled solutions 
offer unprecedented capabilities for continuous monitoring, early detection of abnormalities, 
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and prompt intervention, thereby improving clinical outcomes and reducing healthcare costs 
[4]. 

Infant incubators play a crucial role in the care of premature or critically ill newborns, providing 
a controlled environment essential for their survival and development [5]. Continuous 
monitoring of vital signs and environmental parameters within incubators is paramount to 
ensuring the well-being of neonates and preventing adverse events [6]. Traditional monitoring 
methods, while effective to some extent, often lack real-time capabilities and require manual 
intervention, posing challenges in timely detection and response to critical situations [7]. 

The main goal of this project is to create a new piece of technology that is especially made for 
an Internet of Things-based tracking system for baby incubators. Standard monitoring methods 
have some flaws. This hardware module aims to fix those problems by offering full, real-time 
tracking features that are needed to improve baby care and keep newborns safe in hospitals. 

The suggested hardware package is made up of a carefully chosen set of parts that are put 
together in a small, low-cost way. The Arduino Uno microcontroller is at the center of the 
module. It is the main processor that handles communication and data collection [8]. Sensor 
units that are built into the Arduino Uno are necessary for keeping a close eye on the incubator's 
vital signs and weather conditions [9]. 

The hardware module incorporates key sensor modules crucial for infant monitoring, including 
the DHT11 for monitoring temperature and humidity levels, a gas sensor for detecting 
potentially harmful gases, and a pulse sensor for continuous assessment of the infant's vital 
signs, particularly heart rate [10]. These sensors work in tandem to provide real-time data on 
the infant's physiological parameters and the environmental conditions within the incubator, 
enabling healthcare providers to monitor the infant's health status closely. 

One of the distinguishing features of the hardware module is its WiFi connectivity, which 
enables remote monitoring capabilities [11,13]. Healthcare providers can access real-time data 
from the incubator remotely, allowing for continuous surveillance and timely intervention in 
case of emergencies [12,14]. The inclusion of a Liquid Crystal Display (LCD) further enhances 
the module's usability by providing immediate visualization of vital parameters, facilitating 
prompt decision-making and intervention when necessary. 

In conclusion, this project shows a cutting edge hardware module designed for IoT-based baby 
incubator tracking. Its goal is to raise the standards of infant healthcare by enabling full 
monitoring, online access, and prompt action. This hardware piece is a big step toward making 
healthcare centers around the world safer and better places for newborns to stay healthy by 
using Internet of Things (IoT) technologies. 

2. LITERATURE SRUVEY 

Infant incubators are vital equipment in neonatal care, providing a controlled environment 
essential for the survival and development of premature or critically ill newborns [1]. Over the 
years, researchers have focused on enhancing the capabilities of these incubators through the 
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integration of advanced monitoring systems and technologies. This literature survey aims to 
provide an overview of existing research in the field of neonatal incubator monitoring systems, 
highlighting the evolution of these systems and the integration of Internet of Things (IoT) 
technologies. 

Rajalakshmi et al. conducted a survey on neonatal incubator monitoring systems, emphasizing 
the importance of continuous monitoring to ensure the well-being of neonates [1]. The authors 
reviewed various monitoring parameters, including temperature, humidity, oxygen levels, and 
heart rate, and discussed the challenges associated with traditional monitoring methods. They 
highlighted the need for advanced monitoring systems capable of providing real-time data to 
healthcare providers. 

Kapen et al. suggested making a newborn incubator with features like phototherapy, unique 
fingerprint reader, online tracking, and heart rate control that would be perfect for hospitals in 
poor countries [2]. The writers wanted to talk about how hard it is to get modern medical tools 
in places with few resources. Their study stressed how important it is for baby warmers to have 
online tracking features that allow for quick action and better patient results. 

Ashish presented an IoT-based smart incubator capable of monitoring temperature and 
providing real-time alerts in case of deviations from the optimal range [3]. The system utilized 
temperature sensors connected to an IoT platform, allowing caregivers to monitor incubator 
conditions remotely. This study highlighted the potential of IoT technologies in enhancing the 
functionality of infant incubators and improving patient care. 

Ishak et al. developed an Arduino-based infant monitoring system capable of monitoring 
temperature, humidity, and heart rate, providing real-time data to healthcare providers [4]. The 
authors emphasized the affordability and accessibility of Arduino-based systems, making them 
suitable for deployment in healthcare facilities with limited resources. Their study 
demonstrated the feasibility of using low-cost microcontrollers for infant monitoring 
applications. 

Sendra et al. suggested a LoRa-based smart baby incubator that could communicate over long 
distances so that it could be controlled and monitored from afar [5]. The writers used LoRa 
technology to connect the hatchery wirelessly to a central tracking point. This made it possible 
to send data in real time. This research showed how important it is for IoT-based baby tracking 
systems to have stable contact systems. 

Shabeeb et al. developed a remote monitoring system for premature infants' incubators, 
allowing healthcare providers to monitor vital signs and environmental parameters from a 
centralized location [6]. The authors utilized wireless sensor networks to collect data from 
multiple incubators, providing caregivers with comprehensive information for decision-
making. Their study emphasized the significance of remote monitoring capabilities in 
improving neonatal care. 
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Sheet et al. proposed a smart infant incubator based on the Mega microcontroller platform, 
integrating temperature, humidity, and gas sensors for comprehensive monitoring [7]. The 
authors aimed to develop an intelligent incubator capable of detecting environmental hazards 
and alerting caregivers in real-time. This study showcased the versatility of microcontroller-
based systems in infant monitoring applications. 

Koli et al. showed an advanced baby warmer with temperature and humidity monitors and an 
alarm system to let nurses know if something goes wrong [8]. The writers stressed how 
important it is to add smart features to baby warmers to make them safer for patients and 
improve clinical results. Their work showed how modern tracking technologies could be used 
to make care for newborns better. 

The review of the literature shows that there is increased interest in creating more advanced 
tracking systems for newborn incubators, with a focus on using IoT technologies for managing 
and watching in real time from afar. Different sensor-based methods have been shown to be 
possible and successful in improving patient results and the quality of newborn care by 
researchers. To make sure that IoT-based baby tracking systems are widely used in healthcare 
centers around the world, more study needs to be done to solve the problems that come up with 
system integration, data security, and scale. 

3. METHODOLOGY 

a) Proposed Work: 

The proposed work involves the development and implementation of a hardware module for 
an IoT-based infant incubator monitoring system. This module will integrate essential 
components such as the Arduino Uno microcontroller, DHT11 sensor for temperature and 
humidity monitoring, a gas sensor for detecting harmful gases, and a pulse sensor for 
continuous vital sign monitoring. Real-time data visualization will be facilitated through an 
LCD display, providing caregivers with immediate access to critical information. Additionally, 
WiFi connectivity will enable remote monitoring, allowing healthcare providers to monitor 
multiple incubators simultaneously and receive timely alerts in case of emergencies. The 
objective is to create a compact and cost-effective solution that enhances infant care in 
healthcare facilities by ensuring a safe environment and enabling prompt interventions to 
safeguard the well-being of newborns. 

b) System Architecture: 
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Figure: 1 Proposed Architecture 

The system architecture comprises a centralized Arduino Uno microcontroller serving as the 
core processing unit. A regulated power supply ensures stable operation. Sensor modules 
including the DHT11 for temperature and humidity, the pulse sensor for vital sign monitoring, 
and the gas sensor for hazardous gas detection are connected directly to the Arduino Uno for 
data acquisition. The Arduino Uno processes the collected data and interfaces with both the 
LCD display for real-time data visualization and the WiFi module for remote monitoring 
capabilities. This architecture ensures efficient data collection, processing, and 
communication, enabling comprehensive monitoring and management of neonates within the 
incubator. 

c) Components Used: 

1. Arduino Uno: 

As the system's primary working unit, the Arduino Uno microcontroller makes it easier to get 
data, handle it, and control it. It interfaces with various sensors including the DHT11, pulse 
sensor, and gas sensor to collect vital data. Additionally, the Arduino Uno communicates with 
the LCD display for real-time visualization and the WiFi module for remote monitoring 
capabilities, making it a versatile and essential component in the system architecture. 

2. DHT11: 

The DHT11 sensor is utilized for monitoring temperature and humidity levels within the infant 
incubator. It provides accurate and reliable data on environmental conditions critical for 
maintaining optimal comfort and safety for newborns. Interfaced with the Arduino Uno 
microcontroller, the DHT11 sensor enables real-time monitoring and management of 
temperature and humidity levels, ensuring a conducive environment for infant care within 
healthcare facilities. 

3. Pulse Sensor: 
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The pulse sensor is employed for continuous monitoring of the infant's vital signs, particularly 
heart rate, within the incubator. This sensor detects subtle changes in heart rate, providing 
crucial data for assessing the infant's health status. Interfaced with the Arduino Uno 
microcontroller, the pulse sensor enables real-time monitoring of the infant's cardiac activity. 
Its integration enhances the comprehensive monitoring capabilities of the IoT-based infant 
incubator system, ensuring timely interventions when necessary. 

4. Gas Sensor: 

The gas sensor is instrumental in detecting harmful gases within the infant incubator 
environment, safeguarding the health and safety of newborns. This sensor detects various 
hazardous gases, including carbon dioxide and carbon monoxide, alerting caregivers to 
potential threats. Interfaced with the Arduino Uno microcontroller, the gas sensor enables real-
time monitoring and management of air quality within the incubator. Its integration enhances 
the safety measures of the IoT-based infant incubator system, ensuring a conducive 
environment for infant care. 

5. LCD: 

The IoT-based baby incubator tracking system uses a Liquid Crystal Display (LCD) as its 
visible display to show important data in real time. When the LCD is connected to the Arduino 
Uno processor, it shows important data like temperature, humidity, and vital signs so that 
healthcare workers can easily keep an eye on things. Its inclusion improves the user experience 
by giving quick access to important data, which makes it easier to act quickly when babies' 
health is at risk. 

6. WIFI: 

The IoT-based baby warming device can be managed and watched from afar thanks to WiFi 
connection. WiFi is built into the Arduino Uno microcontroller and makes it possible for the 
incubator to talk to outside devices like smartphones and computers wirelessly. This lets 
medical professionals keep an eye on multiple incubators at once from afar and get tips right 
away if something goes wrong. Connecting to WiFi makes the system more flexible, which 
helps healthcare centers provide better and more efficient care for babies. 

7. Regulated Power Supply: 

The regulated power supply provides stable and consistent electrical power to the Arduino Uno 
microcontroller within the IoT-based infant incubator system. Ensuring a reliable source of 
power, it supports the continuous operation of the system, minimizing the risk of interruptions 
or malfunctions. By delivering a consistent voltage output, the regulated power supply 
enhances the overall reliability and performance of the system, contributing to the safety and 
well-being of newborns in healthcare facilities. 

d) Working Process: 
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The IoT-based infant incubator monitoring system starts to work when the Arduino Uno 
microcontroller initializes and sets up the different sensor modules that are connected to it. 
These include the DHT11 for monitoring temperature and humidity, the pulse sensor for 
monitoring vital signs, and the gas sensor for finding harmful gases.  

Once they are set up, the monitors keep getting information from the incubator, like the 
temperature, humidity, heart rate, and gas levels. The Arduino Uno handles this information in 
real time, doing calculations and research to Figureure out how healthy the baby is and what 
the conditions are in the incubator. 

At the same time, the Arduino Uno talks to the LCD screen to show the collected data in a way 
that healthcare workers can easily understand. Another thing that the Arduino Uno does is 
connect to the WiFi module so that it can be managed and monitored from afar.  

Healthcare professionals can access the system from afar using WiFi, keep an eye on multiple 
incubators at once, and get instant messages in case of accidents or changes from the ideal 
conditions. This all-encompassing tracking and management method improves care for 
children in healthcare centers, making sure that babies are in a safe and healthy setting. 

4. EXPERIMENTAL RESULTS 

a) Short Term 

 

Figure 2: Temperature Graph 1 

 

Figure 3: Humidity Graph 1 
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Figure 4: Pulse Graph 1                                                                           

b) Long Term 

Figure 5 : Temperature, Humidity Graphs 2 

 

Figure 6: Pulse Graph 2 

 

Figure 7: Hardware Setup 

 

Figure 8: Output Screen 1 
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Figure 9:  Output Screen 2 

5. CONCLUSION 

In conclusion, the development of the IoT-based infant incubator monitoring system marks a 
significant leap forward in neonatal care. By harnessing cutting-edge technologies like the 
Arduino Uno, DHT11, gas sensor, pulse sensor, LCD, and WiFi connectivity, this system offers 
unparalleled capabilities for monitoring and managing infants within incubators.  

The system's real-time data visualization ensures that healthcare providers have immediate 
access to vital information, enabling them to maintain optimal environmental conditions and 
swiftly detect any potential hazards. Additionally, the ability to remotely monitor multiple 
incubators and receive prompt alerts in emergencies empowers caregivers to intervene swiftly, 
thereby safeguarding the well-being of newborns. 

Moreover, the affordability of the system ensures its accessibility to a wide range of healthcare 
facilities, without imposing significant financial burdens. This democratization of advanced 
technology in infant care promises to improve patient outcomes and enhance the standard of 
neonatal care globally. 

In essence, the IoT-based infant incubator monitoring system exemplifies the transformative 
potential of innovation in healthcare. By providing a safer, more efficient, and cost-effective 
solution for infant care, it underscores the profound impact that technology can have on 
improving the lives of the most vulnerable members of society. 

6. FUTURE SCOPE 

The IoT-based infant incubator monitoring system sets the stage for continuous innovation and 
improvement in neonatal care. Future iterations of this system could leverage machine learning 
algorithms to analyze the vast amounts of data collected from sensors, enabling predictive 
analytics and proactive interventions. By identifying patterns and trends in the data, healthcare 
providers can anticipate potential issues and intervene before they escalate, thereby enhancing 
patient outcomes. 
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Integration with cloud-based platforms presents another avenue for advancement, enabling 
seamless data storage, analysis, and collaboration among healthcare professionals. Cloud-
based solutions offer scalability, accessibility, and security, allowing for efficient management 
of patient data and facilitating interdisciplinary collaboration. 

Furthermore, advancements in sensor technology and connectivity hold promise for the 
development of more compact and sophisticated monitoring systems. Enhanced sensor 
capabilities and improved connectivity options could enable the creation of highly portable and 
versatile monitoring devices, further enhancing the quality of care for newborns in healthcare 
facilities worldwide. 
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