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Abstract—The current climate (noise, temperature, and
humidity) has an impact on people because of the profound
environmental changes the globe is experiencing sound
pollution and global warming. These climate changes have a
great impact on Newborn babies making them less stable and
secure towards the environmental condition. Monitoring and
control systems become crucial in order to improve living
circumstances in a baby room. Only the temperature, humidity,
and light in baby nurseries are monitored and controlled by the
current systems. In order to advance similar research already
done, this study proposes a concept for a smart cradle that
would monitor and regulate the baby's health as well as its
environment. The suggested system design and implementation
are discussed, and the relevant components and their
interconnections are described in depth. A preliminary cost
estimate is also provided. Our work is a continuation of a study
by Waheb Jabbar that was first mentioned and published in
2021.

Introduction

In recent years, it has become customary in India for both parents
to work. The hardest task for working parents right now will be baby
monitoring. While they are able to provide a caretaker for the infant,
it would be challenging for them to monitor the infant's health.
Moreover, nearly one in ten infants is born preterm.

Compared to newborns born normally, premature babies are the
most sensitive. Premature infants endure a great deal of suffering in
their homes and after leaving incubators in medical facilities. Babies
who arrive more than three weeks before their expected due date are
considered premature.

They frequently have health problems and higher mortality rates.
Every second and occasionally, it's necessary to check on the baby's
condition. They will be kept in a closed chamber or incubator under
continuous minute-by-minute observation. Premature babies must
stay in the nursery unit or neonatal intensive care unit (NICU) for a
longer period of time than a typical born baby. Premature neonates

frequently experience PDA, low blood pressure (hypotension), and
breathing difficulties because of an undeveloped respiratory system.
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They suffer from an immature immune system, lose body heat,
and more. According to surveys, 4 million kids would perish in the
first month of their lives because of low birth weight. Babies can
suffocate in high temperatures and humid surroundings. The health
of the infant is further threatened by these situations. They need an
additional controller in an incubator to keep the baby's body
temperature, humidity, heart rate, and oxygen flows constant without
help in order to maintain the baby's condition.

In the same way, after the premature babies stay in the hospital
is over, they must also receive the best care possible at home. Parents
and carers cannot always watch over a baby. Typically, in hospitals,
the incubator safeguards and keeps an eye on the baby's condition
for every parameter that needs to be watched.

A moving robot that keeps an eye on several variables in various
parts of the room was suggested in [1]. This robot cannot, however,
regulate these variables. The issue of control was addressed in [2],
which describes a system that uses Tag4M technology to collect and
process data in order to monitor and regulate a home's temperature,
humidity, and lighting. As a programming interface, an NI
LabVIEW  Statechart Module was suggested. Wireless
communication should be avoided due to health limits for
implementation concerns in a baby room, albeit [3]. An alternative
communication protocol alternative might be thought of as an
intranet protocol. The system mentioned in [4] regulates the
workplace for employees, but its application in an infant setting
necessitates additional modifications. In actuality, adult employees'
comfort levels differ from babies', and both levels of comfort might
be defined by parametric parameters [4]. For instance, a baby's body
would create less heat than an adult's body would, and as a result, the
parametric characteristic of heat dissipated in the environment would
differ.

Every culture is constantly concerned with the safety and
wellness of infants, and one-way parents can support the growth of
their offspring is by making the most of a room's environment.

Governments often conduct research to attempt and identify the
causes of infant death and disease, and numerous forms of
environmental contamination are taken into consideration, claims
the author in [5]. The numerous wireless communication gadgets
have a negative impact on the health and development of neonates
[6]. Exposure to radiofrequency radiation can cause attention deficit
disorder or hyperactivity disorder. Babies should begiven a suitable
and healthy environment in order to reduce newborn disease and
disorders. For example, as mentioned in [7], the ideal indoor
temperature for an infant is between 16 and 20 °C. The system
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outlined in [4] that regulates an office setting serves as a good
starting point because it might be modified for a nursery.

IoT devices use the most recent technologies to mix
communication and engagement over the internet with remote
management and control as needed.

installation of frameworks, ongoing research, and artificial
intelligence. In real-time, cyber systems work and help at best in
each stage across the internet [13], [14]. The IoT also makes it
possible for the monitoring system to operate in surveillance mode,
improving both environmental and health monitoring. This work
includes modules for controlling the room's temperature and
humidity, representing dangerous gases, and monitoring cardiac
parameters using the appropriate sensors. Moreover, a Raspberry Pi
is used to install a video surveillance system.

The mobile application updates the baby's health status with the
sensor readings. The framework on board development interface, or
S.0DI board, contains embedded sensors [2]. This lessens the
onboard complexity and the fundamental circuit complexity
surrounding the infant. The baby's first spot in a house is the cradle.
By taking care of this, the infant's health state is regularly updated
and managed through health readings. The baby benefits from
having both comfort and security in this cradle. Circuit complexity
is lower in the cradle, lowering the risk of short circuits [15]. The
baby's location and position are constantly monitored in the cradle's
surveillance system or through a mobile application [16].

Design and development of system.

IN our cradle, a coordinated framework consisting of 10T based
sensors and parts are associated altogether. This is all associated with
a Blynk Point of interaction which goes about as both an information
base and control framework for the cradle. Aside from this a camera
module is likewise introduced on a cradle which has a separate
operating system and the feed should be visible on Blynk
application. An exceptional plan to swing the cradle is planned and
executed, to keep the cradle moving and stable at whatever point
required. These sensors and parts are associated through ESP32 on a
breadboard which has an inbuilt Wi-fi module. Sensors, for example,
temperature, gas and sound are associated, Parts, for example,
toy,fan,heater,cooler and camera are additionally associated.

Checking and controlling the condition around the cradle is done
throughout the time period child is put in the cradle. Required
information is perused and saved in the data set

A] Sensors
Temperature sensor

A cheap digital sensor for detecting humidity and temperature is
the DHT11. To instantly detect humidity and temperature, this
sensor may be simply interfaced with any micro-controller,
including Arduino, Raspberry Pi, etc.

Both a sensor and a module are available for the DHT11
humidity and temperature sensor. The pull-up resistor and a poweron
LED distinguish this sensor from the module. A relative humidity
sensor is the DHT11. This sensor employs a capacitive humidity
sensor and a thermistor to measure the ambient air.

The DHT11 sensor comprises a thermistor for measuring
temperature and a capacitive humidity sensing device. The humidity
detecting capacitor consists of two electrodes separated by a
substrate that can hold moisture as a dielectric. The capacitance
value changes as the humidity levels change. The IC calculates,
interprets, and converts the modified resistance values into digital
form.

This sensor uses a negative temperature coefficient thermistor to
measure temperature, which results in a drop in resistance value as
temperature rises. This sensor is typically built of semiconductor
ceramics or polymers in order to obtain higher resistance values even
for the smallest change in temperature.

The DHT11 has a temperature range of 0 to 50 degrees Celsius
with a 2-degree precision.

This sensor has a 20 to 80% humidity range with a 5% accuracy.
This sensor's sampling rate is 1Hz. In other words, it provides one
reading per second. The DHT11 is a tiny device with a 3-to-5-volt
operational range. 2.5mA is the maximum current that can be used
for measuring.

Sound sensor

The LM393 IC is a low-power, single-supply, double,
differential comparator with low offset voltage. A typical
comparator IC functions as a small voltmeter by way of built-in
switches. It compares the differences in voltage quantity and is used
to calculate the voltages at two different terminals. The switch will
operate if the first terminal's voltage is higher than the second
terminal's voltage. Yet, the switch will deactivate if the first terminal
has a lower voltage than the second terminal.

no. Pin name Description
1 Vce Power supply 3.5V to 5.5V
2 data Outputs both Temperature
and Humidity through
serial Data
3 ground Connected to the ground of
the circuit

A cheap electrical sensor that can pick up sound is the sound
sensor module. It is typically employed to measure sound intensity.
This sensor features a microphone that measures sound pressure
level. The voltage comparator IC LM393 and potentiometerare part
of the sensor circuit board, which receives the sound wave from the
electret microphone. This signal is processed by the comparator IC
LM393 and transformed into a digital output. The potentiometer is
used to modify the sensor's sensitivity.

Two operational amplifiers that are internally frequency adjusted
are integrated within the IC LM393. These ICs were created
specifically to carry out their various functions while being powered
by a single source. Even with a divided power source, it can function
properly. The quantity of the power supply has no bearing on the
provision of current-drain. One of this IC's key characteristics is that
its common-mode input voltage includes ground. The main real-
world uses for this IC include a variety of industries, ADCs
(analogue to digital converters), battery-powered electrical systems,
time-delay generators, limit comparators, etc. A general overview of
the LM393 IC's operation is included in this article.

JETIR2304B47 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1313


http://www.jetir.org/

© 2023 JETIR April 2023, Volume 10, Issue 4

www .jetir.org (ISSN-2349-5162)

Pin Description
name
VCC The Vcc pin powers the module,
typically with
+5V
GND | Power Supply
Ground
DO Digital Output Pin. Directly connected to
digital pin of

Microcontroller

AO | Analog Output
Pin. Directly connected to an analog pin of
Microcontroller

Gas sensor

One of the MQ sensor series' most often used models is the MQ2.
A MOS (Metal Oxide Semiconductor) sensor is what it is. Because
sensing is based on the change in resistance of the sensing material
when exposed to gasses, metal oxide sensors are also known as
chemiresistors.The MQ2 sensor is powered by a heater. A two-layer
"anti-explosion network" made of fine stainless steel mesh is used to
cover it as a result. Because we are monitoring combustible vapors,
it makes sure that the heater element inside the sensor does not
trigger an explosion.Moreover, it shields the sensor from damage
and removes suspended particles so that only gaseous components
can pass through the chamber. The mesh is fastened to the body with
a clamping ring that is copper-plated.

Oxygen is adsorbed on the surface of a SnO2 semiconductor
layer when it is heated to a high temperature. When the air is pure,
oxygen molecules are drawn to the electrons in tin dioxide's
conduction band. As aresult, a potential barrier is formed in the form
of an electron depletion layer immediately below the SnO2 particle
surface. As a result, the SnO2 film develops a high resistance and
blocks the flow of current.

However when reducing gasses are present, the potential barrier
is lowered because the surface density of adsorbed oxygen drops in
response to the reducing gasses. Because of the release of electrons
into the tin dioxide, electricity can easily flow through the sensor.

The MQ2 gas sensor has two distinct outputs and is easy to use.
It offers an analogue depiction of the quantity of flammable gasses
in air in addition to a binary signal of their presence. The analogue
output voltage of the sensor (at the AO pin) varies in direct proportion
to the amount of smoke/gas present. The output voltage increases
with increasing concentration while decreasing concentration results
in decreasing output voltage. The link between gas concentration and
output voltage is depicted in the animation below.

B] Components used
Heater

Thermoelectric Peltier cooler modules are solid-state heat pumps
that move heat from the device's cold side to the device's hot side
using DC current flow (hot side).

These gadgets are utilized for compact cooling applications
including insulated coolers, miniature wine cooler cabinets, and
computer CPU cooling. Even in spacecraft, this technology is
employed to transfer heat from the warm side that receives sunlight
to the chilly side.

The most popular of these gadgets is the TEC1-12706.

The hot side of the device is often mounted to a sizable aluminum
heat sink with a sizable cooling fan to draw heat away from the
device once the module has been built. A smaller aluminum heat sink
that serves as a cold radiator may be present on the cold side. If
necessary for the application, a modest fan can also be utilized to aid
in the distribution of the cold. Also, by increasing the heat sink's
surface temperature, this will avoid the production of frost, albeit
humidity levels may result in condensation.

The 12V power source used by the TEC module must be capable
of delivering up to 6A of continuous current. The module typically
settles down and uses roughly 50-60W of power after an initial
inrush spike. For powering this module, one of our 12V 75W
Meanwell power supplies will work well.

It should be noted that the operating voltage can be raised to over
14V, allowing for use with a car battery. The working voltage can be
decreased to less than 12V if you require less cooling for a certain
application.

The TEC device's printed side is its cold side. You can operate
the TEC module off a lower voltage power supply, such as 5V, where
it will take roughly 1.5A and you will feel one side getting colder
while the other side gets warmer, in order to verify the TEC module
without worrying about destroying the device.

C] Operating systems
ESP 32

The ESP8266, which is the ESP32's predecessor, has a processor
inside. However, the majority of applications require a separate
microcontroller for data processing, integrating sensors, and digital
Input Output due to the multitasking needed in upgrading the WiFi
stack. You might decide against using a second microcontroller
when using the ESP32. The Xtensa® Dual-Core 32-bit LX6
microprocessors in ESP32 have a peak performance of 600 DMIPS.
The ESP32 can operate at speeds of up to 240MHz on breakout
boards and modules. For anything requiring a microcontroller with
networking options, that speed is excellent.

Protocol CPU (PRO CPU) and Application CPU (APP CPU) are
the names of the two cores. In essence, this means that the PRO CPU
processor controls WiFi, Bluetooth, and other internal peripherals
like SPI, 12C, ADC, etc. The application code does not use the APP
CPU. The Espressif Internet Development Framework makes this
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distinction (ESP-IDF). The chip's official software development
framework is called ESP-IDF. ESP-IDF will be the foundation for
Arduino and other development implementations.

Ferrets is used by ESP-1DF to transition between processorsand
communicate data between them. With all of the bare-metal
programming lessons for the ESP32, we will aim to go into detail
about this topic as we have done many tutorials on ferrets.

The application code is typically stored on external
Flashw25Q32 (4M Bytes!) in modules like the ESP32 Wroom. The
chip offers SRAM with hardware encryption based on AES and 4 x
16 Bytes of external QSPI flash. High-speed caches allow ESP32to
access the external QSPI flash and SRAM. With support for 8, 16,
and 32-bit access, up to 16 Bytes of external flash memory can be
memory-mapped into the CPU code area. Execution of code is
supported. The CPU data area can be memory-mapped with up to 8
Bytes of external SRAM, enabling 8, 16, and 32-bit access. The
flash and SRAM can both read data. On the SRAM, data-write is
supported. because of the 32-bit processor architecture. Internal
devices such as Bluetooth, WiFi, and external memory are all
mappedto the 232 (4GB) address space.

Because of the 32-bit processor architecture. Internal devices
such as Bluetooth, WiFi, and external memory are all mapped to
the 232 (4GB) address space.

WIFI MODULE :

TCP/IP, the complete 802.11 b/g/n/e/i WLAN MAC protocol,
and the Wi-Fi Direct specification are all implemented by ESP32.
So, when used in station(client) mode, the ESP 32 can communicate
with the majority of WiFi routers now in use. Moreover, it has full
802.11 b/g/n/eli access point creation capabilities.

Moreover, ESP32 is Wi-Fi Direct compatible. A decent solution
for peer-to-peer connections without an access point is WiFi-Direct.
Compared to Bluetooth, the Wifi-Direct is more simple to set up
and offers faster data transfer rates. ESP32-based projects may be
configured using this from a phone or tablet that supports WiFi
directly. At the time this article was written, the ESP-IDF SDK did
not include any code examples. The ESP-IDF WiFi implementation
has following features in the development:

1. Infrastructure BSS Station mode / P2P mode / softAP mode
support

2.P2P Discovery, P2P Group Owner, P2P Group Client and P2P
Power Management

3.WPA/WPA2-Enterprise and WPS driver

4. Additional 802.11i security features such as pre-authentication
and TSN

5.0pen interface for various upper layer authentication schemes
over EAP such as TLS, PEAP, LEAP, SIM, AKA or customer
specific

6.Clock/power gating combined with 802.11-compliant power
management dynamically adapted to current connection condition
providing minimal power consumption

7.Adaptive rate fallback algorithm sets the optimal transmission
rate and transmit power based on actual Signal Noise Ratio (SNR)
and packet loss information

8.Automatic re-transmission and response on MAC to avoid
packet discarding on slow host environment

BLUETOOTH MODULE:

In addition to supporting Bluetooth 4.2 BLE, ESP32 also
supports older versions of Bluetooth. It basically means that it can
communicate with both new and old Bluetooth phones and tablets.
This might be one of the nicest features, especially if you're building
a product that must function with both current and next smartphones
and tablets.

The ESP32 Bluetooth Radio and Baseband supports the
following features:

1.Class-1, class-2 and class-3 transmit output powers and over 30
B dynamic control range

2.7/4 DQPSK and 8 DPSK modulation

3.High performance in NZIF receiver sensitivity with over 98 dB
dynamic range

4.Class-1 operation without external PA

5. Internal SRAM allows full speed data transfer, mixed voice and
data, and full piconet operation

6.Logic for forward error correction, header error control, access
code correlation, CRC, demodulation, encryption bit stream
generation, whitening and transmit pulse shaping

7.ACL, SCO, eSCO and AFH

8.A-law, p-law and CVSD digital audio CODEC in PCM
interface

9.SBC audio CODEC
10. Power management for low power applications
11.SMP with 128-bit AE

ESP32 has a tone of hardware features. Micro-controllers are
expected to be replaced by high-speed dual core processors and a
variety of built-in peripherals in connected items. Building anything
connected is a terrific decision thanks to WiFi, Bluetooth Classic,
and BLE. Even if a feature is initially not needed for a project, it may
still be used later on. Secure code storage and a TLS-enabled
connection to the Internet are made possible by the integrated
hardware accelerator (SSL). In addition, several hacks will make use
of "out of the box" accessories like the infrared remote controller!

The ESP32's software/firmware will be essential to its success.
FreeRTOS is used to manage multitasking. To create reliable,
responsive, secure, and robust products and projects, one must have
a complete understanding of the number of peripherals, wireless
connectivity, dual core CPUs, and overall design. We intend to
thoroughly investigate it. Register to get notifications as we build
things with the chip of the future.

Raspberry pi model 3B+

A computer the size of a credit card is the Raspberry Pi. A better
model of the Raspberry Pi 3 Model B is the Raspberry Pi 3 Model
B+. It is based on the BCM2837B0 system-on-chip (SoC), which has
a potent Video Core IV GPU and a 1.4 GHz quad-core ARMv8
64bitprocessor. Together with Microsoft Windows 10 10T Core, the
Raspberry Pi can run the whole spectrum of ARM GNU/Linux
distributions, including Snappy Ubuntu Core, Raspbian, Fedora, and
Arch Linux. In addition to having a greater CPU clock speed (1.4
GHz vs. 1.2 GHz), the Raspberry Pi 3 Model B+ also has dual-band
WiFi and enhanced Ethernet throughput. With a Power over Ethernet
HAT, it also supports Power over Ethernet (not included)Modular
compliance certification for the dual-band wireless LAN enables the
board to be incorporated into finished products with substantially
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less wireless LAN compliance testing, lowering costs and speeding
up time to market. The Raspberry Pi was created by the Raspberry
PiFoundation to offer a cost-effective platform for programming
exploration and instruction. The Raspberry Pi can perform many
tasks that a typical desktop computer can, including programming,
word processing, spreadsheets, high- definition video, gaming, and
high-definition video. The board's four USB ports can be used to
connect USB accessories like keyboards and mice.

Features

1.1.4 GHz quad-core BCM2837B0 ARMV8 64bit CPU
2.1 GB RAM

3.VideoCore IV 3D graphics core

4. Ethernet port

5.dual-band (2.4 GHz and 5 GHz) IEEE 802.11.b/g/n/ac wireless
LAN (WiFi)

6. Bluetooth 4.2

7.Bluetooth Low Energy (BLE)
8. Four USB ports

9.Full-size HDMI output

10. Four-pole 3.5 mm jack with audio output and composite video
output

11.40-pin GPIO header with 0.1"” -spaced male pins that are
compatible with our 2 X 20 stackable female headers and the female
ends of our premium jumper wires.

12.Camera interface (CSI)

13. Display interface

(DSI) 14.Micro SD card
slot

You will require the following extra items in order to utilize the
Raspberry Pi:

1. micro-USB power supply capable of supplying at least 2.5
A at 5 V. This 5 VDC 2.5 A wall converter comes highly
recommended.

2. an operating system-containing microSD card that also
acts as the device's primary storage.

3.equipment for input and output, like a keyboard and monitor.

BLENDER SOFTWARE

Founded in 2002, The Blender Foundation is an impartial public
charity. The foundation's headquarters are housed at the 2007 spinoff
company Blender Institute, which also employs 24 people to work
on the Blender software and creative projects to validate and test
Blender in real-world settings.

Blender is cross-platform and runs equally well on Linux,
Windows, and Macintosh computers. Its interface uses OpenGL to
provide a consistent experience. To confirm specific compatibility,
the list of supported platforms indicates those regularly tested by the
development team

Blender is the free and open-source 3D creation suite. It supports
the entirety of the 3D pipeline—modeling, rigging, animation,
simulation, rendering, compositing, and motion tracking, even
video
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For summer

The following are some tips for coping with summer's warmer
temperatures:

Try to maintain a temperature of 72 degrees or less in your home,
especially in the room where your baby naps. temperatures up to
75
degrees
occeur.

could

be appropriate in extremely hot areas, but make sure your infant
is

dressed

adequately.

If you have air conditioning, keep your baby away from the air
stream because it tends to be very cold.

Your baby should wear lighter

clothing .

If it is safe, open the window and door to the bedroom.

Avoid blowing a fan straight at your

infant.

For winter

In the same way, you should support your baby's stable
temperature regulation during the winter months. The following
ideas can help
you  cope

temperatures:

with  the winter's lower

When indoors, avoid covering your baby's head with a hat
because the head is crucial for controlling body temperature.
Infants who are wearing hats find it harder to cool off and run the
danger of having the hat fall over their face.

Put on one more layer for your infant than you do for yourself ({
be sure to never over bundle your baby).

Keep blankets, quilts, and comforters away from your baby's cot
since they could accidently fall underneath it and cause him or
her to suffocate or become hot.

Ideal gas level

80 residences in the Latrobe Valley, Victoria, Australia, had their
levels of nitrogen dioxide monitored using passive samplers. A total
of 148 kids between the ages of 7 and 14 were enrolled in the trial,
53 of whom had asthma. Peak flow measurements, a respiratory
questionnaire, and skin prick tests were used to examine the
children's health outcomes. Low levels of nitrogen dioxide were
present, with an indoor median of 11.6 micrograms per cubic metre
(6.0 ppb) and a maximum of 246 micrograms per cubic metre (128
ppb). Children who had been around a gas cooker were more likely
to experience respiratory symptoms (odds ratio 2.3 [95% CI 1.05.2],
adjusted for parental allergies, parental asthma, and sex). There was
a weak dose-response relationship between exposure to nitrogen
dioxide and respiratory symptoms (p = 0.09).Even after correcting
for nitrogen dioxide levels, exposure to gas stoves was a significant
risk factor for respiratory symptoms (odds ratio 2.2 [1.04.8]),
suggesting an extra risk in addition to the typical nitrogen dioxide
exposure linked to gas stove use. When exposed to gas stoves or
nitrogen dioxide, atopic children were more likely than nonatopic
children to experience respiratory symptoms, but the difference was
not statistically significant.

Editing and game creation. Advanced users employ Blender’s API
for Python scripting to customize the application and write
specialized tools; often these are included in Blender’s future
releases. Blender is well suited to individuals and small studios who
benefit from its unified pipeline and responsive development
process. Examples from many Blender-based projects are available
in the showcase.

As a community-driven project under the GNU General Public
License (GPL), the public is empowered to make small and large
changes to the code base, which leads to new features, responsive
bug fixes, and better usability. Blender has no price tag, but you can
invest, participate, and help to advance a powerful collaborative tool:
Blender is your own 3D software.

The GNU General Public License (GPL) empowers the public to
make both modest and significant changes to the code base, enabling
the development of new features, quick bug fixes, and improved
usability. Although Blender is free, you can invest, take part in, and
contribute to its development. Blender is your own 3D programme.

Although Blender can be used for a variety of projects, learning the
fundamentals of the programme may be challenging at first.
However, with a little drive and the correct resources, you may
become acquainted with Blender within a few hours of
practise.Although it is more of a reference, this manual is still a
fantastic place to start. A lot of online video tutorials are also
available from specialised websites.Blender is still only a tool,
despite all it is capable of. Great artists study about and put into
practise concepts like human anatomy, composition, lighting,
animation techniques, etc. before they can produce works of
art.Software for creating 3D objects, like Blender, is more
technically complex and uses vocabulary related to the underlying
technologies.
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BLOCK DIAGRAM DESCRIPTION

Our cradle design was created using the Blender software. On
this application, we have designed the cradle's proportions and all of
its attributes. The cradle is subject to an intelligent self-swinging
design. The second half of the crane is connected to components such
a motor, fan, toy, heater, and cooler, while the front half of the crane
is connected to sensors. On the exterior of the crane are attached
sensors for temperature, gas, and sound. All of these sensors and
other components are controlled precisely by the ESP 32, which
serves as their collective brain. All connection wires are pointed in
the direction of the ESP 32, which is installed on a breadboard. No
wiring or sensor component should ever come in contact with a
baby's environment. The MQ2 gas sensor, LM393 sound sensor, and
DHT 11 temperature sensor are all connected. DHT 11 measures
both humidity and temperature conditions. The TEC-12706 is a
heating and cooling device that is positioned beneath the mattress'
soft cover. To draw some air into the cradle, a 3 inch fan is attached
to one of the sides. A motor is attached to the top of the cradle, which
hangs over the baby's line of vision, and is connected to a soft toy.
Above the cradle, a camera module with a 5 megapixel resolution
and a Raspberry Pi 3 B+ module are mounted to keep an eye on all
activities within. Blynk IOT acts as the interface to our system
where you can monitor and control the parameters of the cradle.
This summarizes the system's block diagram

WORKING

Our setup has two distinct operating systems loaded for the ESP
32 and Raspberry Pi. In order for the system to operate effectively,
Blynk IOT needs to be configured with both operating systems. The
system's power source for initial operation is the laptop. The system
has been installed with all of the sensor, camera, and component
libraries. The Blynk IOT application includes all of the buttons as
well. The Blynk application has an interface window where you may
view the sensor outputs.

For the infant, there are few critical factors that should be
checked regularly and occasionally. Sensors are used to measure
such characteristics as body temperature and gas sensor.
Additionally, a sound sensor that determines if the infant is crying or
not is mounted on the cradle. This makes it possible to determine
whether a baby is crying because of a temperature difference, a call
from nature, or hunger.

The microcontroller will process the sensor readings, and a WiFi
module will use the Blynk channel to communicate the recorded
data. The baby's condition will be considered while processing the
necessary steps based on the sensor data.

According to the readings, the heater put under the cradle gives
enough heat for the infant to feel comfortable if the temperature is
high and the baby is crying. In the same way, a portable fan that can
be adjusted in speed is positioned on the top side of the cradle when
the temperature gets too high. The cradle is constructed such that it
will swing automatically if the baby moves, and it will be controlled
by the Blynk channel. A microphone will be used to pick up any
nearby sounds, including weeping, and it will also detect the sound
of the infant.

The ESP 32's backend has a coding interface called Blynk that
displays all of the sensor readings and interface statuses. (Heater,
Fan, and Music System).

The readings from each sensor are measured when they are all
linked. The raspberry pi 3 B+ is connected to a camera, which is
positioned on the cradle to capture the entire baby's posture and

movement. This enables the mobile application to track the baby's
daily activity and sleeping position. It will be simpler for anybody
to comprehend the Infant's comfort and health conditions thanks to
the continuous recording and monitoring, which helps to keep the
baby's condition and medical attention up to date.

RESULT AND DISCUSSION

The Blynk exhibits the interaction between hardware and
software. The data collected by sensors such as a gas sensor,
temperature sensor, and pulse sensor can be watched in the Blynk.
Figure shows the results for the infant's condition, including if the
newborn has a high or low temperature, whether there are any
heartbeat irregularities or other dangers, and whether the baby has
made any natural cries.

After considering each characteristic and the baby'smovements,
it indicates that the child is secure.

The suggested solution gives the infant in the cradle an
environment like an incubator. Both parents and carers find it easier
to provide care. Working women and other parents would greatly
benefit from the system. This technique occasionally helps moms
and other carers keep track of the baby's medical needs. Thissystem
enables parents to understand their child's health without the
assistance of a doctor. Parents can always watch over their childvia
video surveillance, and future updates will allow for the detectionof
frequent coughing and sneezing in the child with the aid of a
microphone. In such cases, the parent will be notified by text
message or phone call, among other things.

1 e

CONCLUSION

. he ESP 32 and Blynk are interfaced with all the required sensors
in the built system, which are utilized to measure factors like
temperature, moisture, microphone, and camera. The backend
coding interface for ESP 32 is called Blynk.

The carer receives the required alarm messages or notifications
in the Blynk application regarding the baby's temperature, wetness,
and bed moisture. With an inserted spy camera, it is possible to
monitor the child's posture and minute-by-minute. The necessary
foundation for infant monitoring is shown, along with the screening
of important factors including health monitoring and round-the
clockbaby observation.

FUTURE SCOPE

1.To improve the project's health monitoring component,
advanced sensors including Infrared sensor, fiber optic sensor and
weight transducers can be implemented.

2.A 360-degree moving camera that can be suggested to enhance
security parameters and watch over the room and the baby as needed.
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3.The necessity for the BLYN 10T application can be eliminated
by using HTML AND CSS to construct a web page that displays all
outputs, includes all buttons, and has a Blyn 10T interface. Users can
monitor the crib without the mobile app over a web page on any
device by inputting the site address.
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