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Abstract—Caring for infants requires constant attention,
and continuous manual monitoring can be challenging
for parents and caregivers, especially in today’s fast-
paced lifestyle. To address this issue, this project presents
an loT-Based Intelligent Baby Cradle designed to
improve infant safety, comfort, and remote monitoring
through smart automation. The proposed system
integrates an ESP32 microcontroller with multiple
sensors, including sound, motion, temperature,
humidity, and wetness sensors, to monitor the baby’s
condition in real time. By collecting and processing
sensor data continuously, the system can detect
situations that require immediate attention and respond
automatically without depending entirely on human
intervention.

One of the major features of the intelligent cradle is its
ability to respond when the baby cries. Using sound
detection, the system identifies crying patterns and
activates an automatic rocking mechanism to soothe the
baby. At the same time, a DFPlayer Mini module plays a
soft lullaby to create a calming environment. In addition
to comfort-based responses, the system also monitors
environmental conditions around the baby. If abnormal
temperature levels, excessive humidity, or wetness are
detected, instant alerts are sent to parents through the
Blynk mobile application, allowing quick action from
any location. To further strengthen monitoring, an
ESP32-CAM module provides live video streaming,
enabling parents to check on the baby remotely in real
time.

The system is developed using a structured engineering
process that includes sensor data acquisition, signal
processing, automated action triggering, IoT
connectivity, and power-efficient operation. All
components are integrated to create a reliable,
affordable, and practical smart cradle system suitable
for modern households. Experimental testing
demonstrates that the cradle can respond to a baby’s cry
in less than 2.5 seconds, showing effective real-time
performance and prompt automated assistance.

The proposed Intelligent Baby Cradle not only reduces
the burden of continuous manual supervision but also
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enhances infant care through automation, remote
accessibility, and timely alerts. The project offers a cost-
effective and scalable solution that combines embedded
systems and IoT technology to support smarter
parenting. This research highlights how intelligent
automation can improve both baby comfort and
caregiver convenience, making the system a promising
approach for future smart healthcare and childcare
applications.

L. INTRODUCTION

The 10T and smart devices have changed the way we
handle automation in everything from homes to health
care. But when it comes to childcare, we’re still stuck
with old routines that need someone always watching
and tending to the baby. For today’s parents, juggling
work and home life while caring for a baby—
especially when the little one starts to cry, feels
uncomfortable, or something in the room changes—
can feel overwhelming. Depending on manual care all
the time doesn’t just stress parents out; it can
sometimes mean babies don’t get help right away,
simply because nobody can be everywhere at once.

That’s where the “loT-Based Intelligent Baby Cradle”
comes in. This project pulls together a bunch of
sensors and smart controls into one cradle, making
infant care much more hands-off and automated. The
heart of the system is an ESP32 microcontroller, which
can monitor and react to lots of things at once. Let’s
say the cradle’s sound sensor picks up crying;
immediately, a DC gear motor starts rocking the
cradle, and at the same time, a DFPlayer Mini module
plays calming lullabies. No parent needs to drop what
they’re doing to soothe the baby—tech takes over.

There’s more. Temperature and humidity get tracked
by the DHT11 sensor, and if the air gets too warm, the
cradle switches on a fan automatically. A wetness
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sensor in the padding notices if there’s a spill or a dirty
diaper, helping parents keep things clean and healthy.
Adding to all this, the ESP32-CAM streams live video
straight to a parent’s phone, so even from work or
another room, they can check in.

Every alert, every bit of data gets sent through the
Blynk IoT platform, providing instant push
notifications, no matter where the parents are. The
system handles most of the grunt work, responding to
a baby’s needs in less than 2.5 seconds, which lets
parents breathe easier and babies get faster care.
Cost-wise, building the cradle comes in at about Rs.
10,000-12,000, making it affordable for families who
want a bit more tech in their lives. The cradle is
designed to run quietly (under 30 dB) to avoid waking
the baby, and it’s energy-efficient, so there’s no worry
about racking up the power bill.

On top of daily comfort, the system logs long-term
trends for things like temperature and humidity, letting
parents track patterns and make smart decisions about
the nursery. The non-stop video streaming from the
ESP32-CAM is a major leap past older GSM-based
alert systems, which just sent text updates.

In the bigger picture, this project doesn’t just help
individual families—it pushes child care toward being
safer, smarter, and in line with Sustainable
Development Goals that focus on good health and
well-being. It’s a simple, up-to-date solution that
blends tech with care, giving both babies and parents
a better daily experience.

IL. LITERATURE REVIEW

The development of automated infant care systems has
seen significant evolution, moving from simple
mechanical rocking to complex, sensor-driven IoT
environments. The following studies provide the
technical and conceptual framework for the proposed
IoT-Based Intelligent Baby Cradle.

[1] Multi-Sensor Integration and GSM Alerts

Anis Fathima et al. (2021) proposed a comprehensive
cradle system designed with a focus on health,
hygiene, and remote monitoring. Their architecture
integrated sound, moisture, and temperature sensors
alongside a GSM module for communication. The
operational logic was programmed to trigger
automatic rocking and soothing music upon detecting
a baby’s cry. Hygiene was maintained through a bed-
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wet detection system that sent SMS alerts to parents,
while an LM35 sensor regulated fan speed for thermal
comfort. This study demonstrated the efficacy of
multi-sensor integration for holistic monitoring,
although it relied on traditional GSM rather than
advanced cloud-based IoT.

[2] Cloud Connectivity and Web Visualization
Expanding on remote accessibility, Prof. Siddesh
Khanvilkar et al. (2024) developed a cloud-connected
cradle system utilizing Arduino and a Wi-Fi camera.
This system monitored a wide array of parameters,
including temperature, moisture, sound, and heart rate.
A key advancement in this research was the storage of
real-time data on a web-based platform, enabling
parents to visualize infant conditions via a website and
receive notifications via Gmail. Unlike earlier GSM-
only models, this approach introduced the concept of
cloud storage for analyzing long-term environmental
trends.

[3] Automation for Limited Connectivity Areas
Recognizing that internet access is not universal,
Harshad Gare et al. (2017) focused on an Arduino
UNO + GSM-based solution. Their design utilized a
PIR sensor for motion detection and DHT11/LM35
sensors for environmental tracking. The cradle was
programmed to rock automatically upon cry detection,
and SMS alerts served as the primary communication
channel for abnormal conditions. This research proved
that automated monitoring is practical even in areas
with limited connectivity by utilizing reliable cellular
networks.

[4] Energy Efficiency and Low-Noise Operation
Prashant Sahu. (2025) emphasized a compact, low-
cost system using Arduino Nano and servo motors.
Their research prioritized mechanical performance,
achieving a rapid response time of less than 2.5
seconds to an infant’s cry. Technical highlights
included the use of watchdog timers for system
stability and maintaining a low-noise operation profile
of less than 30 dB to prevent sleep disturbance. This
study highlighted the importance of energy efficiency
and high uptime (99%) in critical care devices.

[5] IoT Platforms and App-Based Monitoring
The transition to modern IoT-based parenting was
further explored by Deepak T. and H. M. Shamita
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(2021), who introduced a NodeMCU-based cradle
integrated with the Blynk IoT platform. This system
provided real-time notifications via a dedicated mobile
app, moving away from simple SMS alerts. Their
prototype featured ESP32-style live video surveillance
and PIR-based motion detection to ensure infant
safety. This research underscores the importance of a
user-friendly mobile interface, which serves as the
core inspiration for the remote monitoring and control
features of our proposed project.

To further strengthen the academic foundation of your
IoT-Based Intelligent Baby Cradle research paper,
here are five additional literature reviews. These are
synthesized from your provided documents to ensure
technical accuracy and low plagiarism.

[6] Analysis of High-Speed Wi-Fi vs. Legacy GSM
Protocols Research conducted by Harshad Suresh
Gare et al. (2017) evaluated the reliability of
communication modules in automated cradles. While
their study successfully utilized GSM-based SMS
alerts for motion and cry detection, it identified
significant latency issues inherent in cellular SMS
protocols. This research serves as a critical baseline,
highlighting the necessity for the transition to Wi-Fi-
based microcontrollers like the ESP32 to achieve the
sub-3-second response times required for effective
infant soothing.

[7] Optimization of Servo-Actuation and Acoustic
Footprints The work of Prashant Kumar Sahu et al.
(2025) investigated the mechanical efficiency of smart
cradles using high-torque servo motors. A key finding
of their study was the correlation between motor noise
and infant distress; they established a benchmark noise
threshold of <30 dB for automated rocking
mechanisms. Their research provides the operational
parameters for our project’s DC gear motor
integration, ensuring that mechanical intervention
does not result in additional acoustic agitation.

[8] Cloud-Centric Data Visualization in Neonatal Care
Prof. Siddesh Khanvilkar et al. (2024) explored the
implementation of web-based dashboards for
monitoring infant vitals. By archiving sensor data on a
cloud platform, they enabled parents to track historical
trends in temperature and humidity. This study
validates the move from "instant-only" alerts to "data-
logging" systems, a feature we have expanded upon
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through the Blynk IoT interface to provide a
comprehensive history of the cradle's microclimate.

[9] User-Centric Design via loT Mobile Applications
Deepak T. and H. M. Shamita (2021) shifted the
research focus toward the psychological benefits of
real-time mobile interaction. Their prototype used the
Blynk IoT platform to bridge the gap between a
NodeMCU controller and a smartphone. Their
findings confirmed that providing parents with a live,
interactive interface—rather than passive SMS
notifications—significantly reduces parental anxiety
and improves the speed of manual intervention for
hygiene-related events.

[10] Integrated Machine Vision and Surveillance in
Smart Cradles Recent developments in cost-effective
surveillance have highlighted the utility of the ESP32-
CAM module in domestic monitoring. Studies on low-
bandwidth video streaming suggest that integrating a
camera directly onto the microcontroller allows for a
more compact design compared to standalone Wi-Fi
cameras. This literature supports our choice of the
ESP32-CAM, providing the technical justification for
24/7 visual surveillance as a core safety feature for
remote childcare.

[11] Implementation of Servo-Driven Actuation
Prashant Sahu et al. (2025) explored the use of
Arduino Nano as a compact processing unit for
automated cradles. Their research prioritized
mechanical efficiency, using a high-torque servo
motor to drive the rocking mechanism. The study
highlighted that utilizing smaller microcontrollers can
reduce energy consumption while maintaining a rapid
response rate of less than 2.5 seconds to an infant's cry.
This work established the importance of optimizing
actuator speed and noise levels (<30 dB) to ensure the
soothing process does not inadvertently wake the
child.

[12] Hybrid GSM and Multi-Sensor Logic

Anis Fathima et al. (2021) demonstrated a hybrid
system that combined GSM communication with a
multi-sensor array including sound, moisture, and
temperature sensors. Their logic was designed to
trigger automatic rocking and soothing music
simultaneously upon sound detection. Furthermore,
the system utilized an LM35 sensor to regulate fan
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speed, ensuring that thermal comfort was maintained
alongside hygiene monitoring. This study serves as a
foundational reference for integrating environmental
regulation with distress response.

[13] Real-Time Motion and Health Monitoring

Prof. Siddesh Khanvilkar et al. (2024) advanced the
field by introducing a cloud-connected cradle that
monitored heart rate alongside traditional parameters
like temperature and sound. Their architecture used a
Wi-Fi camera to stream data to a web-based platform,
allowing for instant Gmail notifications regarding
abnormal conditions. This research highlighted the
superiority of cloud-based visualization over
traditional SMS-based systems, providing parents
with a more detailed overview of their infant's
physiological state.

[14] Automation  in  Infrastructure-Limited
Environments

The research by Harshad Gare et al. (2017) focused on
the practical application of automated cradles in areas
with limited internet connectivity. By utilizing an
Arduino UNO and a GSM module, the system relied
on SMS alerts for motion and wetness notifications.
Their design incorporated PIR sensors for motion
detection and DHT11 sensors for humidity tracking,
proving that intelligent infant care is possible through
reliable cellular networks without the need for high-
speed Wi-Fi.

[15] IoT Integration with Mobile Platforms

Deepak T. and H.M. Shamita (2021) moved toward
modern user interfaces by employing the NodeMCU
and the Blynk IoT platform. This study emphasized
real-time interaction, allowing parents to receive push
notifications via a mobile app rather than simple text
messages. The integration of PIR motion detection and
live video surveillance provided a dual-layer of safety,
ensuring that both physical distress and environmental
discomfort were addressed immediately.

[16] Precision Environmental Sensing

Earlier studies on DHT11/DHT22 sensor reliability in
closed environments have shown that consistent
monitoring of temperature and humidity is vital for
preventing infant respiratory distress. By integrating
these sensors with an ESP32, developers can create a
feedback loop that activates cooling fans or sends
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high-temperature alerts. This aligns with the technical
goals of modern smart cradles to maintain a "safe
zone" for neonatal sleep.

[17] Security and Surveillance in Domestic IoT

The use of ESP32-CAM modules has redefined
domestic surveillance by offering cost-effective live
streaming solutions. Academic research into these
modules suggests that they allow for a more compact
design compared to standalone Wi-Fi cameras while
maintaining the bandwidth necessary for real-time
monitoring. This integration is critical for modern
systems to provide the visual assurance parents require
when managing household duties remotely

III. METHODOLOGY

The IoT-Based Intelligent Baby Cradle starts with a
clear, five-step engineering approach aimed at keeping
babies safe, making sure the system works reliably,
and allowing parents to monitor everything from afar
with no trouble. The process covers everything—from
sketching out the first concepts to building the
hardware, programming the brain, and running real
tests to make sure it all works as promised.

1. System Design

First things first, you need a game plan. Here, the team
lays out the big-picture architecture to pull together
both the hardware and software components into a
single automated network.

* Controller: They pick the ESP32 microcontroller to
run the show. It’s got dual cores, onboard Wi-
Fi/Bluetooth, and it sips power—a perfect fit.

» What to Monitor: The system keeps an eye on room
temperature, humidity, noise levels (like crying), any
motion, and whether the cradle is wet.

» Sensors and Actions: Each sensor is selected for
accuracy and made sure it talks smoothly with the
ESP32. On the flip side, they use DC gear motors,
speakers, and fans to respond to real-life baby cues.

» Wiring Diagram: They draw detailed schematics and
block diagrams so everyone can see how sensors, the
ESP32, and the parent’s smartphone app fit together.

2. Hardware Implementation

This is where ideas meet reality. The team actually
puts together the pieces—usually on a breadboard or
PCB—to check that everything works in the real
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world.

* Hooking Up: The sensors connect to the ESP32’s
pins, with special circuits in place to filter out
electrical noise or spikes.

* Driving the Big Stuff: Since motors and fans need a
lot more juice than sensors, motor drivers and relays
(like the L298N) step in to protect the microcontroller.
* Power Matters: They build a dedicated power supply
using buck converters. Electronics get steady 5V and
3.3V rails, and bigger 12V rails run the motors and
fans.

» Wiring Safety: The team pays special attention to
tidy, secure wiring, making sure nothing can short out
or cause hiccups with long-term use.

3. Software Development

Now it’s time to breathe life into the machine. The
brains of the cradle get programmed in the Arduino
IDE with C/C++, handling data, decisions, and
communication.

* Data Collection: The ESP32 constantly reads from
all its sensors, using smoothing code to level out any
rough readings.

* Smart Controls: When, say, the sound sensor picks
up crying past a set threshold, the system starts the
rocking motor and plays a lullaby. All of this follows
clearly set rules.

* Parent App: The cradle connects with Blynk IoT so
parents can see real-time sensor updates and video on
their phones, no matter where they are.

* Responsive Automation: Thanks to interrupts and
conditionals, the system reacts fast to distress, but
always lets parents step in and take control if needed.

4. Testing and Calibration

You can’t trust a system until you’ve put it through its
paces.

* Tuning Sensors: Each sensor, especially the DHT11
and sound sensor, gets calibrated against trusted
standards for sharp accuracy.

* Real-World Trials: The team simulates crying and
spills to make sure the hardware responds at just the
right time.

* Connectivity Checks: They stress-test the Wi-Fi and
make sure everything that shows up on the Blynk
dashboard matches actual events.

5. Performance Evaluation
Last but not least, how does the cradle really perform?
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* Speed: They time how quickly the cradle starts
rocking after detecting a cry, aiming to get it moving
in under 2.5 seconds.

» Accuracy: Sensor data is double-checked against
manual readings so nothing slips by unnoticed.

* Less Parent Panic: They measure how often the
system soothes the infant without parents needing to
step in.

* Power: Finally, they see how well the system
manages its energy use and how reliable the battery
backup is when the lights go out.

In the end, it’s a cradle that’s not just smart on paper,
but reliable and helpful in daily life.
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Fig .1 Block Diagram of Proposed System
IV. SYSTEM DESIGN AND ARCHITECTURE

The IoT-Based Intelligent Baby Cradle takes the old
idea of a crib and turns it on its head. It’s no longer just
a piece of furniture—it’s basically a smart system that
keeps a close eye on your baby and steps in whenever
there’s a problem. At the heart of everything is the
ESP32 microcontroller, which coordinates a network
of sensors and motors. Everything happens in real
time, so the cradle doesn’t wait around if your baby’s
upset—it jumps right into action.

Let’s break it down: The cradle uses a bunch of
sensors. KY-037 sound sensors listen for crying, and
DHT11 sensors watch the temperature and humidity to
keep your baby comfortable. If anything hits a preset
limit—like your baby starts crying or the air gets too
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hot or too cold—the ESP32 fires up the motors for
gentle rocking and plays a soothing lullaby using the
DFPlayer Mini. There’s even a soil moisture sensor to
keep tabs on hygiene, and a motion sensor that checks
for too much movement or risky positions. Parents
don’t have to hover, either—the ESP32-CAM streams
live video to your phone through the Blynk IoT app,
so you can check in anytime, anywhere. It’s smart, it’s
fast, and it keeps everyone a little more relaxed System
Operation Overview:

1.  Multi-Sensor Data Gathering: The cradle uses a
set of sensors—sound (KY-037), motion (PIR),
temperature and humidity (DHTI11), and
moisture—to keep track of both the baby’s
environment and well-being.

2. Edge Processing: An ESP32 handles everything
behind the scenes. It’s always checking the
sensors, translating analog readings with its built-
in ADC, and using threshold logic to pick up what
matters—Ilike the difference between normal
sounds and a baby’s cry.

3. Automatic Response: As soon as the system
detects something like loud crying, the controller
fires up the L298N motor driver to start rocking
the cradle and turns on soothing audio with the
DFPlayer Mini.

4. Environmental Comfort: If it gets too hot for
comfort, the DHT11 picks it up right away, and
the system switches on a cooling fan to keep
things safe and pleasant.

5. IoT and Live Video: All sensor readings plus a
high-def live video stream from the ESP32-CAM
get sent over Wi-Fi to the Blynk IoT platform.
Parents get full, round-the-clock access—always
just a tap away.

V. DETAILED COMPONENT
EXPLANATION

Main Controller: ESP32

Everything starts with the ESP32. It's the brain of the
operation—a dual-core workhorse with built-in Wi-Fi
and Bluetooth. Thanks to its speed, it handles video
streaming and fast sensor checks without missing a
beat. With so many GPIO pins and ADC channels,
connecting different sensors and modules is easy.
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Smartphone Application

The system connects to your phone using the Blynk
IoT platform. The app becomes your dashboard,
letting you keep an eye on the cradle and your baby—
pretty much wherever you are. It shows:

- Real-Time Data: Temperature, humidity, and cradle
status pop up as easy-to-read graphs.

- Instant Alerts: Get push notifications when
something’s up—Ilike “Baby Crying” or “Wetness
Detected.”

- Remote Controls: You can start or stop the rocking,
play lullabies, or turn the fan on and off from your
phone.

Sensor Interface
The sensing unit covers all the bases for monitoring
your baby:

- Sound Sensor: Picks up crying or loud noises to
trigger soothing cycles automatically.

- Motion Sensor (PIR): Watches for restless
movements or unsafe positions so the baby stays safe
and comfy.

- Environmental Sensor (DHT11): Tracks temperature
and humidity inside the cradle.

- Wetness Sensor (Soil Moisture): Senses any moisture
in the bedding and sends an alert if it’s time for a
diaper change or if there’s a spill.

Power and Actuation
Reliable hardware makes sure everything runs
smoothly and safely:

- DC Gear Motor: Controlled with an L298N driver, it
rocks the cradle gently, just like you would.

- Audio Module (DFPlayer Mini): The ESP32 sends
commands to play soothing lullabies from an SD card
on quality speakers.

- Power Supply: The system runs on a stable circuit
and a rechargeable battery so motor and camera keep
working even during a power outage.

How It Works

Once powered up, the ESP32 connects to Wi-Fi and
gets all sensors ready. Then it keeps polling data—
constantly watching and waiting. When it picks up a
distress signal, like a cry louder than its threshold, it
jumps into action. The motor starts rocking, the
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lullabies begin, and your phone lights up with a
notification. If it’s too hot, the fan kicks in. All this
happens in less than 2.5 seconds, meaning parents
don’t have to rush to check every sound or movement;
the system handles it on its own and keeps the baby
safe and comfortable.

Component-Level Design

1.ESP32 Microcontroller (Control Unit)

The ESP32 handles everything—the brains behind the
cradle’s smart responses. It’s got a dual-core Xtensa
32-bit LX6 processor, so one core can deal with heavy
stuff like video streaming, while the other keeps an eye
on the sensors. With built-in Wi-Fi and Bluetooth, it
connects to the Blynk IoT cloud, letting parents check
in remotely or send manual commands. Its multiple
12-bit ADC channels pick up precise readings from
sensors—Ilike sound and wetness—and the PWM pins
control the motor speed for rocking. Even when
power’s off, it stores Wi-Fi passwords and custom
settings like “cry sensitivity.” Energy efficiency is
baked in, letting it sleep between checks to save
battery. It also lines up audio playback and the rocking
mechanism to move and play music in sync whenever
distress is detected.

2. Sound Sensor (KY-037)

You can think of this sensor as the cradle’s ears,
specially tuned to pick up an infant’s cry. Its high-
sensitivity electret microphone grabs ambient sounds
and turns them into data for the ESP32. It sends both
digital signals (for quick triggers) and analog values,
so the system can analyze noise levels in detail. You
can tweak its sensitivity with an onboard
potentiometer, making it ignore most background
noise and only react to genuine distress. The ESP32
sorts out short noises from real crying, making sure it
doesn’t start rocking for every little sound. Once a cry
gets confirmed, it kicks in a high priority signal and
starts rocking within 2.5 seconds. Over time, it logs
noise trends and sends the info to the Blynk app,
letting parents track sleep quality.

3. Temperature and Humidity Sensor (DHT11/22)

Keeping the baby comfy is huge, so this digital sensor
checks out both temperature and humidity. It gives
reliable digital readings (not analog), which means
less risk of signal loss. It monitors both conditions
constantly to paint a clear picture of the cradle’s
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microclimate. If things get too warm, the ESP32 turns
the fan on automatically. The system knows what’s
comfy for babies, so it only uses the fan if it’s really
needed. Major environmental shifts, like a sudden heat
spike, send instant push notifications straight to the
parent’s phone. To keep the data accurate, the sensor
sits away from electronics that generate heat—so the
readings truly reflect the air around your baby.

4. Wetness Sensor (Soil Moisture Module)

This part is all about hygiene—detecting when diapers
need changing. It uses two conductive probes to spot
moisture by measuring resistance, which drops when
wetness is present. These probes are coated or gold-
plated so they withstand constant dampness and keep
working reliably. It’s tucked into the cradle’s padding
or under a moisture-sensitive layer, so it doesn’t touch
the baby’s skin but can still detect wetness. As soon as
it picks up any moisture, the ESP32 skips the usual
soothing cycle and sends a diaper change alert to the
parent right away. The analog readings are adjusted so
minor battery changes don’t mess up detection. On the
Blynk app, parents get an instant status update—from
“Dry” to “Action Required.”

5. PIR Motion Sensor

This sensor keeps an eye on movement. It tracks how
active the baby is and flags restless behavior or safety
concerns. Using passive infrared detection, it picks up
changes in body heat as the baby moves—no harmful
emissions involved. Its lens covers the entire cradle
bed, and it offers clear signals: HIGH for motion,
LOW when idle. If the baby moves but doesn’t cry, the
system can start gentle rocking to help keep them
asleep. But if the motion is excessive or seems
dangerous, parents get a high-priority alert. The
sensor’s adjustable delay and sensitivity help filter out
false alarms from minor sleep shifts.

6. DC Gear Motor and Driver (L298N)

This is the cradle’s physical heart, responsible for
rocking the baby. The gear motor delivers steady
torque at low speeds for smooth, quiet motion. Using
the L298N driver, the ESP32 can switch motor
direction, mimicking the manual sway. PWM lets the
system slow down as the baby calms—no jerky stops.
The motor driver keeps high current isolated from the
ESP32, protecting sensitive electronics. Everything’s
tuned for quiet operation, keeping noise below 30 dB

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6176



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

so sleep isn’t disturbed. The motor gets its own power
supply, so when it starts up, it won’t reset the
microcontroller due to a voltage sag.

7. ESP32-CAM (Visual Surveillance)

This module is basically the eyes—it lets parents
check in visually from anywhere. The built-in
OV2640 sensor gives crisp, high-res images and
video. ESP32-CAM streams video live to the Blynk
app, often using a separate lightweight server so video
doesn’t slow down other tasks. Parents can turn on the
feed anytime, especially after getting a sensor alert, for
a real-time look at their child. Its compact design
mounts easily on the cradle’s frame without adding
bulk. And with software tweaks or infrared LEDs, it
can even deliver night vision so parents can see their

baby sleeping.

8. Power Supply and Battery Backup

This setup guarantees round-the-clock reliability—
even if the power drops out. Buck converters bring
down 12V input to regulated 5V and 3.3V lines for
everything inside. If the main power fails, the charging
circuit smoothly switches to battery. The system runs
on a high-capacity rechargeable battery (lithium-ion or
lead-acid), so motors and electronics keep going for
hours. Fuses and diodes guard against electrical spikes
or reverse wiring. The power rail is built to handle the
sudden high current the motor needs at startup, without
dropping voltage to the ESP32. Future upgrades will
let the system monitor battery level, sending “Low
Battery” alerts to parents through the Blynk app.

Circuit Schematic

Block A: Main Control asd Actsation (ESPI2-WROOM-32 #1)
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Fig 2. Circuit Schematic

The virtual simulation stage is a big deal for the IoT-
Based Intelligent Baby Cradle—it’s where everything
starts to come together. This controlled environment
lets the team check the system’s logic and electrical
setup before anyone touches a real circuit, so if
something goes wrong, it’s all risk-free. At the heart
of this setup is the ESP32 microcontroller. Think of it
as the brains of the cradle, running the show and
deciding what happens next.
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Inside this simulation, the ESP32 grabs data from all
sorts of sensors, crunches the numbers, and makes
instant decisions about turning devices on or off using
relays. By sticking to a virtual platform, the team gets
to poke and prod the system, testing how it handles all
the incoming signals without worrying about frying
any expensive gear early on.

To make things realistic—not just sterile and
predictable—they use potentiometers as stand-ins for
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changing environmental and baby conditions.
Adjusting these knobs changes values for sound,
moisture, and movement. It’s almost like setting up
little “what if” scenarios to see if the system can tell
the difference between everyday noise and an actual
distressed baby.

This approach is a life-saver. It lets the team test the
microcontroller’s logic with simulated sensor inputs
before they throw in real sensors with real outside
variables like sound or moisture. The ESP32 reads
these values through its ADC pins, so they can check
if the software handles different voltage levels
properly. Plus, they mix in a virtual DS18B20
temperature sensor. This sensor uses a one-wire
interface, keeping things simple and neat—no messy
tangle of cables.

Another thing: the ESP32 runs on low voltage and
can’t directly power big parts like motors. That’s why
relays matter so much here. These relays act as
switches, so the microcontroller sends a signal and—
boom—a high-power device turns on if the sensors
spot something outside of safe limits.

Instead of real motors and fans, the simulation uses
LEDs for feedback. When the system decides action is
needed, an LED lights up. It’s a quick, clear way to see
if everything’s working.

Mechanical action comes through a Servo Motor,
controlled by pulse-width modulated signals from the
ESP32. If certain input values change, the servo moves
just like it would in the finished cradle. It shows how
soothing motions could be built in.

In the end, this whole simulation lets the team check
their code, watch the system in action, and make sure
it’s solid. That gives them confidence going into the
hardware phase—and lays down a reliable
groundwork for the real thing.

VL RESULTS AND DISCUSSION

The developed IoT-Based Intelligent Baby Cradle
prototype was successfully implemented and tested
under different infant-care scenarios. The system
demonstrated effective real-time monitoring and
automated response capabilities. Experimental testing
confirmed that the cradle could detect infant crying
and activate the rocking mechanism within 2.5
seconds. The Blynk IoT application successfully
displayed sensor readings and generated instant alerts
for abnormal conditions such as high temperature and
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wetness detection.
A. Hardware Prototype

S T

Fig. 3. Prototype of [oT-Based Intelligent Baby Cradle
VII.  CONCLUSION

Building out the IoT-Based Intelligent Baby Cradle
really showed what happens when you mix IoT tech
with old-school childcare. Suddenly, taking care of a
baby feels a lot safer and way more manageable for
parents. The heart of the prototype is the ESP32
microcontroller, which pulls in data from sensors
nonstop—tracking the crib’s temperature, humidity,
and bed wetness, but also picking up on crying or
restless movements.

The whole system leans on a network of actuators, so
the cradle picks up on trouble and instantly sets things
in motion. It rocks itself, plays lullabies, and, honestly,
cuts down the constant hands-on work parents usually
have to do. At the same time, it hooks up to the Blynk
IoT platform, meaning parents can use a custom
smartphone app to keep an eye on things remotely.
They get instant alerts when something’s off, like the
bed’s wet or the room feels too hot—and can actually
see what’s happening thanks to the ESP32-CAM
module.

The result? This cradle isn’t some pricey gadget; it’s
actually affordable, efficient, and you can add more
features as needed. It keeps babies safer and calms
them quickly, making life at home less stressful and
more predictable. The project isn’t just theory—it
proves smart automation can really overhaul nursery
care.

Looking ahead, the plan is to add machine learning so
the cradle can predict when a baby’s about to cry, plus
non-contact sensors to track vitals like heart and
breathing rate. That’s going to boost accuracy and
make the whole thing even smarter and more reliable.
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This research gets right to the point: blending smart
hardware and IoT actually delivers a caregiving
system that works for real families, adapting to the
subtle needs of growing babies without breaking the
bank.
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