International Journal of Innovative Research in Engineering
Volume 6, Issue 3 (May-June 2025), PP: 52-56.

www.theijire.com

ISSN No: 2582-8746

Smart Infant Care and Monitoring System Using IOT

Venu P St, Rajashekar K S2, Shweta Bhimray Pasare®, Vikas Gowda B N*,

Dr. M B Anandaraju®, Dr. ManojKumar S B®
1.2.3.456Dgpartment of ECE, BGS Institute of Technology, Karnataka, India.

How to cite this paper:

Venu P S', Rajashekar K S2, Shweta
Bhimray Pasare3, Vikas Gowda B N4,

Dr. M B Anandarajus, Dr. ManojKumar S B,
“Smart Infant Care and Monitoring System
Using I0T", IJIRE-V613-52-56.

Copyright © 2025 by author(s) and5th
Dimension Research Publication. This work
is licensed under the Creative Commons
Attribution International License

(CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract: As modern parents, especially those juggling jobs and family, keeping a close eye
on their little ones can be quite challenging. That's why we've come up with the Smart Infant
Care and Monitoring System Using loT. This device is here to make life a little easier by
keeping track of your baby’s environment and activities in real-time, and even responding
automatically when needed. We built it using an Arduino ESP32 because it’s got built-in Wi-
Fi and enough power to handle everything smoothly. The system uses several sensors
including a temperature sensor, water sensor, microphone sensor, and a camera to monitor
the room conditions and what the baby is doing. If something looks off, like the baby crying
too much, bedwetting, or a temperature change, the system can send notifications through Wi-
Fi. It can also gently rock the bassinet with a servo motor to soothe the baby. There’s also a
relay control for other optional devices. All sensor data is visible on an LCD screen, so you

can keep an eye on things without needing to connect to a phone or computer. By using
affordable hardware and loT technology, this system helps keep your baby safe and reduces
the amount of constant supervision needed. It’s a practical, scalable solution that fits perfectly
into modern homes looking for smarter baby care.

Key Words: Infant Monitoring; ESP32; Cry detection; Real-Time Alerts; Sensor-Based
System.

I.LINTRODUCTION

In recent years, smart technologies have started to play a bigger role in our daily lives, making things more
convenient, safer, and more efficient in many areas. One area that’s seen a lot of growth is baby care, especially among
working parents who are always worried about their baby's safety and comfort. Older methods like checking on the baby
manually every so often or using simple audio monitors often aren’t enough when it comes to quick alerts, monitoring the
environment, and responding in real time. To make things better, the idea behind the Smart Infant Care and Monitoring
System Using 10T is to use sensors and wireless tech to improve how we keep an eye on babies. The system uses the Arduino
ESP32 microcontroller, which is great because it has two cores and built-in Wi-Fi, to gather and analyze data from different
sensors. These include a temperature sensor to check the room temperature, a microphone sensor to pick up crying or
discomfort signals, and a water sensor to detect bed wetness something often overlooked but very important for a baby’s
hygiene and comfort. Whenever the system detects something unusual like loud noise, high temperature, or moisture it
automatically reacts by rocking the cradle with a servo motor and sending alerts to the caregiver through a mobile app or
dashboard, so help can arrive quickly. There’s also an LCD display that shows real-time sensor readings, allowing both
remote and nearby monitoring. This loT-based system not only makes monitoring a baby’s environment smarter and faster
but also means parents don’t have to watch constantly. It’s an affordable, practical, and scalable solution that fits well with
modern lifestyles, especially in busy cities where multitasking is common. This setup proves how embedded systems and
IoT can be used to improve baby care giving timely alerts and automating responses to keep babies safe and comfortable,
while giving parents peace of mind.

ILMATERIAL AND METHODS

ESP32 Microcontroller: The Arduino ESP32 is a versatile and powerful microcontroller board based on the ESP32 chip
made by Espressif Systems. It's great for hobbyists and professionals alike, especially in Internet of Things (1oT) projects,
because it offers a lot of features at a low cost and with good energy efficiency. It has dual-core Tensilica LX6 processors
running up to 240 MHz, along with built-in Wi-Fi and Bluetooth (both classic and BLE), making it perfect for wireless
projects. The board is packed with digital and analog /O pins, and support for SPI, 12C, UART, PWM, ADC, and DAC, so
you can easily connect sensors, motors, and other devices. With up to 520 KB of SRAM and 4MB of Flash memory, it can
handle more complex tasks and multitasking smoothly. It also features deep sleep modes that help save battery life, which is
handy for portable devices. You can program the ESP32 easily using the Arduino IDE, thanks to support through the ESP32
board package. It fits right into the Arduino ecosystem, giving you access to many libraries and tools. One of the cool things
about the ESP32 is that it can run web servers, stream data, and even update itself over the air (OTA). It hassensors like
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capacitive touch, Hall Effect, and temperature sensors built-in, along with hardware acceleration for security. All these
features make the ESP32 a popular choice in educational settings, industrial uses, and commercial products because of its
strong performance, reliable connectivity, and affordability.

Temperature Sensor (dhtll): The DHT11 is an affordable and straightforward digital sensor that measures both
temperature and humidity. It combines a thermistor and a capacitive humidity sensor, along with a built-in microcontroller
that takes care of converting analog signals into digital data. You can measure temperatures from 0°C to 50°C with an
accuracy of about +2°C, and humidity levels from 20% to 90% RH with around £5% accuracy. The sensor connects easily to
microcontrollers like Arduino or ESP32 using just one digital pin, which makes it perfect for beginners. Since it outputs data
digitally, you don’t need extra components or complicated signal processing. One of its biggest advantages is that it uses very
little power and is small in size, so it works well in battery-powered devices or tight spaces. While it’s not as precise or fast
as more advanced sensors like the DHT22 or SHT series taking roughly one reading per second it’s still great for basic
environmental monitoring. People often use it in weather stations, home automation projects, greenhouses, or other 10T
applications where knowing the temperature and humidity is important. There are handy libraries, like the ‘DHT” library for
Arduino or ‘Adafruit DHT’ for ESP32, that make coding and setup simple. All in all, the DHT11 is a dependable, user-
friendly sensor that’s ideal for beginners or simple projects needing basic environmental data.

Mic Sensor (LM393): The LM393 microphone sound sensor module is a popular and budget-friendly tool used in many
electronics and 10T projects. It features a tiny electret microphone that picks up sounds from the environment, along with an
LM393 voltage comparator chip that processes the signal. Keep in mind, this sensor detects how loud the sound is, rather than
recognizing specific voices or frequencies. It offers both analog and digital outputs: the analog pin (A0) shows the intensity
of the sound wave, while the digital pin (D0) goes HIGH or LOW depending on whether the sound level exceeds a preset
threshold. You can adjust this threshold using the onboard potentiometer, making it easy to set the sensitivity levels suitable
for your project. This sensor runs on 3.3V to 5V power, which works perfectly with popular microcontrollers like Arduino,
ESP32, and Raspberry Pi. It’s often used in projects where sound triggers an action, for example voice-activated gadgets,
clap switches, burglar alarms, or noise monitoring systems. Just a note this sensor doesn’t do any actual audio recording or
voice recognition; it just detects whether there’s sound or not. Thanks to its simple design, small size, and low power use, the
LM393 microphone sensor is a great pick for both beginners and intermediate electronics enthusiasts. With some additional
processing, like digital signal processing or machine learning on smarter controllers, it can even be part of more advanced,
intelligent sound detection setups.

Servo Motor: A servo motor is a type of rotary device that provides precise control over its position, speed, and acceleration.
You'll find them everywhere from robots and automation systems to remote-controlled cars and tiny embedded devices.
Unlike simple DC motors, a servo has a built-in control circuit and feedback system, often a small potentiometer that keeps
track of its position. It listens to a Pulse Width Modulated (PWM) signal, which tells it how far to turn. Usually, hobby servos
can rotate from 0 to 180 degrees, but there are also models that can spin continuously for full rotations. In most standard
servo setups, there are three wires: a red wire for power (typically 5 volts), a brown or black wire for ground, and an orange
or yellow wire for the control signal. The PWM signal determines the servo's position; for example, a 1- millisecond pulse
might move it to 0°, 1.5 milliseconds to about 90°, and 2 milliseconds to 180°. This signal is repeated every 20 milliseconds
to keep things in sync. Servo motors are popular in DIY projects because they are accurate, give good torque control, and are
easy to connect with microcontrollers like Arduino or ESP32. You’ll see them used in robotic arms, camera stabilizers, steering
systems in RC cars, and many automation tasks. Libraries like Arduino's 'Servo.h' make it pretty simple to control these motors
because they handle the PWM signals behind the scenes. Thanks to their precision and flexibility, servo motors are key parts
of many modern mechatronic systems.

LCD: A Liquid Crystal Display (LCD) is a flat screen commonly used in electronic projects to show information like text,
numbers, or symbols. One popular choice is the 16x2 character LCD, which can display two lines of up to 16 characters each.
These displays are usually controlled by a chip called the Hitachi HD44780, which handles how data is sent and shown.
LCDs work by changing how the liquid crystals inside align, which controls the light passing through and creates visible
characters. They typically run on 5 volts and connect to microcontrollers like Arduino or ESP32 either through a 4- bit or 8-
bit parallel interface, which uses several GPIO pins. To make wiring easier, many people use an 12C adapter, which only needs
two pins SDA and SCL perfect for projects with limited input/output pins. The display usually has a backlight and a contrast
knob, often a small pot, to adjust how clear it looks. Using libraries like LiquidCrystal or LiquidCrystal_I2C in the Arduino
environment makes it simple to send text or other data to the screen. LCDs are found in many gadgets like digital clocks,
thermometers, counters, menu screens, and sensor displays. Their low power use, easy readability, and availability make
them a popular choice for DIY electronics and l0T projects, offering a budget-friendly way to add visual data display.

ESP32 Camera: ESP32-CAM is a compact and budget-friendly camera module that utilizes the ESP32 microcontroller. It
combines the ESP32 chip (which supports Wi-Fi and Bluetooth connectivity) and a 2MP camera (usually the OV2640 sensor)
within a compact footprint. This amalgamation makes ESP32-CAM a great device for 10T use that needs to capture images or
videos, such as security cameras, facial recognition devices, and remote monitoring. The module has a microSD card slot to
store images or videos locally and has a number of GPIO pins that can be utilized for interfacing with other sensors or
actuators. The camera can provide still images, or it can stream video using its built-in MJPEG compression. Utilizing the
ESP32's Wi-Fi feature, the ESP32-CAM may be networked and remotely accessed via a web browser or application to view
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the images or video stream. It is easy to program the ESP32-CAM using the Arduino IDE or ESP-IDF platform. It can be
managed with basic code, with libraries such as ESP32 Camera making it easy and efficient to integrate the camera module.
The module is interfaced via the SPI interface, and further configuration enables the adjustment of the camera's resolution
and other settings.

Procedure Methodology:

Data Acquisition: To continuously collect behavioral and environmental information from the infant, the system makes use
of a number of sensors. In order to keep the infant in a comfortable environment and avoid overheating or exposure to cold,
the temperature sensor monitors the room temperature. In order to identify sound levels, the microphone sensor focuses on baby
cries, which are a sign of discomfort, hunger, or distress. Caretakers can see whether the infant is moving or sleeping thanks to
the camera's live visual monitoring feature. Together, these sensors offer real-time insights, guaranteeing that any noteworthy
changes are noted and dealt with right away.

Data Processing: After data is gathered by the sensors, the Arduino ESP32 microcontroller becomes important to process
the data and make intelligent decisions. The microcontroller matches real-time sensor readings with specified thresholds and
decides if any action is required. For instance, if the temperature rises above a comfortable level, an alert is triggered. If the
microphone recognizes crying, the system executes a sequence to open the servo motor and swing the bassinet mildly. The
system also cleans background noise so ther e are no false alarms, maintaining responses to be accurate and reliable.

Automated Response: The system takes automatic actions based on sensor data readings and processing to calm the baby or
notify caregivers. When crying is picked up, the servo motor rockingly moves the bassinet, replicating parental consolation.
When temperature exceeds or drops below limits, the system gives out alerts, prompting caregivers to do the required
adjustments. Additionally, live camera feeds allow caregivers to verify the baby's condition remotely. These automated
responses reduce manual intervention, ensuring continuous comfort and monitoring for the baby.

Wireless Communication: Remote monitoring is enabled by the ESP32's built-in Wi-Fi module, ensuring uninterrupted
data delivery to a smartphone app or web-based dashboard. Caregivers receive real-time feedback on smartphones, including
readings from sensors, notifications, and live video footage. Push messages are also allowed, alerting caregivers in extreme
situations like abnormal crying or unforeseen changes in temperature. This wireless connectivity provides flexibility, enabling
parents or caregivers to monitor the baby's welfare from anywhere, removing the need for permanent physical supervision.

User Interface Integration: The LCD screen serves as a local monitoring unit for real-time sensor reading and system status
updates. Caregivers can quickly verify vital information like temperature levels, status of sound detection, and ongoing
automation processes in one glance. Visual display ensures nearby users' convenience by minimizing dependence on outside
devices such as mobile phones. The user interface can also be personalized with extra controls, so caregivers can adjust
sensitivity levels or activate/deactivate specific features manually for a more tailored experience.

Block Diagram:

Temperature
Sensor

Arduino ESP32
Mic Sensor Servo Motor Cradle

Fig 1 This figure shows integration of different sensors with the ESP32 microcontroller for baby monitoring.
The outputs such as LCD display, Wi-Fi, and servo-controlled bassinet for autonomous soothing action are also included.
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HIL.RESULT

Fig 2 shows LCD with 12C displays real-time temperature and humidity data sensed by the system
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Fig 3 shows the Blynk 10T dashboard displaying real-time baby monitoring data, including temperature, humidity, and alert statuses for
crying.
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Fig 4 shows how the ESP32 delivers real-time notifications to parents through the Blynk 10T app, allowing remote monitoring and quick
response to the needs of the infant.
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IV.DISCUSSION

The Smart Infant Care and Monitoring System built with 10T offers a simple yet innovative way to keep babies safe
and comfortable. It's especially useful today, when many parents and caregivers are busy and juggling multiple tasks, making
it helpful to have a reliable support system to keep an eye on the little ones. Using the Arduino ESP32 as the main controller,
the system brings together various sensors and motors to keep an eye on the baby's surroundings and react smartly if
something seems off. One main feature is its ability to check the room temperature using sensors like the DHT11 or
DS18B20. Babies are very sensitive to temperature changes, and being too hot or cold for too long can cause health issues
such as dehydration or chills. The system constantly compares the current temperature to safe limits. If it detects the
temperature is outside the comfortable range, the ESP32 sends a Wi-Fi alert to the parent, so they know right away and can
act if needed. This immediate feedback helps make sure the baby stays in a safe and cozy environment. The system also
includes a microphone sensor to listen for the baby's cries. Unlike traditional baby monitors that just send audio to parents,
this setup analyzes how loud or intense the crying is. If it notices the baby is crying loudly or for a long time, it interprets
this as a sign the baby might need help. Then, it automatically triggers a motor connected to the cradle, gently rocking the
baby to help soothe them. This quick response can calm the baby down, reduce the length of crying, and give caregivers
some extra moments before they need to step in. We chose the Arduino ESP32 because of its fast dual-core processor and
built-in Wi-Fi, which makes multitasking and connecting remotely easier. The microcontroller gathers data from all the
sensors, processes it, and sends alerts through cloud services like Blynk. This way, parents get instant notifications on their
smartphones, even if they are away from the cradle, making the whole system more dependable and user-friendly. Supporting
the local monitoring is an 12C-based LCD display which shows real-time sensor values such as temperature and sound levels
to provide a summarized glance into the baby's environment. This becomes very handy for a caregiver present nearby who
simply wants to check on the system status and is unwilling to take out a mobile device to do the same. However, some
limitations still exist when proper performance is considered. For one, very loud-background noises can sometimes cause
false alerts from the microphone sensor and new developments will address this by way of integrating noise filtering
algorithms or maybe some machine learning-based classification methods. Similarly, another area in which modifications
can be made is in expanding the range of motion of the servo motor for making customized rocking patterns that depend on
the baby's age or liquidity. The system on the whole demonstrates the great amalgamation of embedded and 10T systems
directed toward a real-world application. It serves as an intelligent, responsive, and easy-to-use system for baby care, making
the caregiver feel safe while the child is fostered and nurtured in comfort.

VV.CONCLUSION

At the least, the measure is geared toward making life easier for working parents. Work and family are difficult
enough combinations to maintain, particularly for the new mom or dad. This situation should, therefore, provide a little
assistance with baby-related chores such as detecting if a baby is crying, checking temperature levels of a room, or rocking
the cradle for soothing. It minimizes the vigilance parents must maintain, alleviating some parental stress. The monitoring
system thus becomes a point of emphasis in acknowledging that intelligent systems are becoming a major part of human life.
Athwart the sea of Internet of Things, many common appliances would be considered smart systems capable of operating
autonomously.

This system tends to take some of the pressure off parents so they do not entirely rely on nannies and caregivers for
manual monitoring. Usually, in case of occurrence of an alert, it will do so at a very high accuracy rate and is consistent even
better than any human alert. Being such an 10T baby care, it gives glimpses as to how a machine can be programmed to be
responsible and act when required; therefore, helping forge a future whereby families are more interconnected, efficient, and
secure. It is another example of how technology, when used sensitively, can change the face of parenting in these modern
times.
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