Engineering

E-ISSN No : 2581-6195 | Volume : 9 | Special Issue | May 2026

I0T BASED BABY INCUBATOR

! Students of EEE
Department,

Guru Nanak Dev
Engineering College,
Bidar, Karnataka, India
*Faculty, EEE
Department

Guru Nanak Dev
Engineering College,
Bidar, Karnataka, India

How to Cite:

Rose Mary, Riya, Pooja
& Shubha S (2026), Iot
Based Baby Incubator,
International
Educational Journal of
Science & Engineering
(IEJSE),Vol: 9, Special
Issue, May 2026
256-260

Research Paper

www.iejse.com

Rose Mary', Riya', Pooja', Shubha §*

ABSTRACT

Premature and low-birth-weight infants require controlled thermal and environmental
conditions for survival and healthy development. Traditional incubators often lack
remote monitoring and intelligent automation, leading to inconsistent care and
increased workload for medical staff. This work presents an IoT-enabled smart baby
incubator that integrates temperature, humidity, and oxygen sensors with an Arduino-
based control unit. The system maintains optimal neonatal conditions using a regulated
heating element, DC fan for air circulation, and humidifier control. Real-time data
is transmitted to a cloud platform via Wi-Fi, enabling remote monitoring and alerts
for abnormal conditions. Experimental results confirm that the incubator maintains
stable temperature (36-37 °C) and humidity (55-65%) within medical standards.
The proposed design is cost-effective, scalable, and suitable for resource-constrained
healthcare settings, offering improved neonatal safety and reduced manual intervention.

KEYWORDS: IoT, Baby Incubator, Neonatal Care, Arduino, Temperature Control,

Remote Monitoring

1. INTRODUCTION

An JoT-based baby incubator represents a
transformative advancement in neonatal
healthcare, combining  traditional
incubation technology with the power of
the Internet of Things to create a smart,
responsive, and data-driven system.
Premature and critically ill infants often
struggle to regulate body temperature,
humidity, and oxygen intake, making
them highly dependent on incubators for
survival. Conventional incubators, while
effective in maintaining warmth and
controlledhumidity, relyheavilyonmanual
supervision and may not provide timely
alerts when sudden fluctuations occur.
This limitation can delay intervention
and increase the risk of complications. By
integrating IoT technology, the incubator
evolves into an intelligent system
capable of continuously monitoring
vital parameters such as temperature,
humidity, oxygen concentration, and
biometric signals like heart rate and

respiration. These parameters are tracked
through embedded sensors and processed
by microcontrollers, with data transmitted
in real time to healthcare professionals
via mobile applications or cloud-based
dashboards. Automated  actuators
including heaters, fans, humidifiers, and
UV sterilizers respond dynamically to
maintain optimal conditions, reducing
reliance on constant human oversight.
Beyond immediate monitoring, IoT-
enabled incubators also log historical
data, enabling doctors to analyze trends,
refine treatment strategies, and conduct
research on neonatal health outcomes.
This innovation not only enhances infant
safety and survival rates but also reduces
the workload of medical staff, provides
reassurance to parents through remote
access, and extends advanced neonatal
care to resource-constrained hospitals
and rural healthcare centers. In essence,
IoT-based incubators embody the
convergence of engineering innovation
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and medical expertise, paving the way for smarter,
more accessible, and more responsive healthcare
systems that can significantly improve neonatal
survival and quality of care worldwide.

2. LITERATURE SURVEY

This paper presents an IoT-based neonatal incubator
monitoring system that focuses on real-time tracking
of infant health parameters. The authors highlight
the integration of sensors and microcontrollers to
continuously measure temperature, humidity, and
oxygen levels, with data transmitted to caregivers via
cloud platforms. Their work establishes a foundational
model for IoT-driven neonatal monitoring,
emphasizing reliability and accessibility in clinical
environments [1]. This study introduces a smart
incubatory system that leverages IoT to automate
infant monitoring and environmental control. The
system integrates actuators such as heaters and fans
with sensor feedback to maintain optimal conditions
inside the incubator. By reducing manual intervention
and enabling remote supervision, the paper
demonstrates how IoT can enhance neonatal safety
and efficiency in healthcare delivery[2]. The authors
explore the convergence of artificial intelligence and
IoT in healthcare, focusing on wearable technologies
for real-time monitoring. While not limited to
incubators, the paper emphasizes how AIl-IoT
systems can analyze continuous health data streams
to support decision-making and predictive care.
Their findings complement incubator-based systems
by showing how wearable monitoring can extend
neonatal care beyond the incubator environment [3].
This paper addresses the specific challenge of remote
temperature monitoring in infant incubators using
thermal sensing technology. The authors propose
a system that improves accuracy and reliability
in maintaining thermal stability, which is critical
for premature infants. Their contribution lies in
enhancing precision monitoring, ensuring that
incubator environments remain consistently safe and
effective [4]. This research focuses on designing an
IoT-enabled smart incubator integrated with a data
management system to reduce neonatal mortality
rates. The system not only monitors environmental
parameters but also emphasizes structured data
storage and analysis for long-term healthcare
improvement. By linking IoT monitoring with data-
driven decision-making, the paper underscores

the broader social impact of smart incubators in
improving neonatal survival outcomes [5].

3. METHODOLOGY
Fig. 1: Block Diagram
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1. Heart Beat Sensor

A biomedical sensor that detects and measures the
pulse rate of an individual. It converts heartbeats into
electrical signals and sends them to the Arduino Uno
for processing.

2. Arduino Uno Controller

A microcontroller board that collects data from the
heartbeat sensor and forwards it to the IoT Node
MCU controller. It acts as the initial data acquisition
unit in the system.

3. Humidity and Temperature Sensor

This sensor monitors the ambient humidity and
temperature inside the incubator or room. It helps
maintain a stable environment for health and air
quality control.

4. Body Temperature Sensor

A sensor used to measure the body temperature of
the infant or patient. It provides real-time data to the
IoT controller for health monitoring.

5. IoT Node MCU Controller
A Wi-Fi-enabled microcontroller that receives data
from all sensors and controls actuators like fans and
UV lights. It also connects to the internet for remote
monitoring and data transmission.
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6. DC Fan for Air Blow

An actuator controlled by the Node MCU to regulate
airflow. It helps maintain proper ventilation and
temperature inside the incubator or room.

7. UV Lights

Ultraviolet lights used for sterilization and air
purification. Controlled by the Node MCU, they help
eliminate airborne pathogens and maintain hygiene.

8. Wi-Fi or Hotspot Source

Provides internet connectivity to the Node MCU
controller, enabling real-time data transmission to
cloud platforms or mobile applications for remote
monitoring.

Fig. 2: Circuit Diagram

Fig. 3: Flowchart of the System
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4. RESULTS AND DISCUSSION
Fig. 4: Prototype

The developed IoT-based health monitoring and
air purification system successfully integrated
multiple sensors and actuators to provide
continuous monitoring and environmental control.
The heartbeat sensor and body temperature
sensor accurately captured vital signs, while the
humidity and temperature sensor ensured precise
measurement of ambient conditions. Data collected
was processed by the Arduino Uno and transmitted
through the Node MCU controller, enabling real-
time monitoring via IoT connectivity. The DC fan
and UV lights responded effectively to sensor inputs,
maintaining airflow and sterilization for a hygienic
environment. Experimental results demonstrated
that the system could reliably detect changes in
health parameters and environmental conditions,
triggering automated responses without delay. The
discussion highlights that IoT integration not only
improved accuracy and responsiveness compared
to conventional systems but also enabled remote
access for caregivers, reducing manual workload and
enhancing patient safety. Furthermore, the inclusion
of air purification through UV sterilization added an
extra layer of protection against pathogens, making
the system particularly valuable in neonatal and
healthcare applications. Overall, the results validate
the feasibility of combining IoT-based monitoring
with automated environmental control, and the
discussion emphasizes its potential to improve
healthcare accessibility, efficiency, and outcomes in
both clinical and resource-constrained settings.
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Fig. 5: Result
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5. CONCLUSION

The IoT-based baby incubator system demonstrates
how modern technology can enhance neonatal care
by combining sensor integration, microcontroller
processing,and IoT connectivity. Through continuous
monitoring of vital signs and environmental
parameters, the system ensures that infants are kept
in a safe and controlled environment. Automated
decision-making using Arduino and Node MCU
controllers allows for timely activation of actuators
such as fans and UV LEDs, reducing the need for
constant manual intervention. The integration with
the Blynk mobile app provides caregivers with real-
time data access, alerts, and remote control, thereby
improving responsiveness and reducing risks.
Compared to traditional incubators, this IoT-enabled
solution offers greater flexibility, cost-effectiveness,
and accessibility, making it particularly valuable in
resource-constrained settings. Overall, the project
highlights the potential of IoT in healthcare, offering
a scalable and reliable approach to safeguarding
neonatal health while paving the way for future
innovations in smart medical devices.

6. FUTURE SCOPE

The IoT-based health monitoring and air purification
system holds significant potential for further
development and expansion. Future work can
focus on integrating advanced biometric sensors
such as SpO, and ECG modules to provide a more
comprehensive assessment of infant health. Artificial
intelligence and machine learning algorithms can be
incorporated to analyze sensor data, predict potential

risks, and enable proactive interventions. Cloud-
based data analytics and secure storage will allow
long-term monitoring, research, and personalized
healthcare insights. Additionally, mobile applications
with user-friendly dashboards can be enhanced
to provide real-time alerts and remote access for
parents and doctors, even across different geographic
locations. The system can also be scaled to include
energy-efficient components, battery backup,
and solar-powered modules to ensure reliability
in resource-constrained settings. By combining
IoT with Al big data, and telemedicine, the future
scope of this project extends toward creating a fully
automated, intelligent neonatal care ecosystem that
improves survival rates, reduces healthcare workload,
and makes advanced care accessible globally.
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