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SUMMARY

As healthcare technology advances, there is growing enthusiasm for the Internet of Things (IoT),
particularly in the era of baby health. To monitor and enhance baby health through ongoing data gathering
efforts and health management features, this article presents a smart crib which integrates with Internet
of Things technology. The temperature, moisture, and sound sensors are all part of the smart crib sensor
network. It also continuously monitors physiological indicators like body temperature and notifies parents
or other caregivers of information gathered by the moisture and sound sensors. Furthermore, the
suggested system will remind families of immunization schedules and send automated reminders to
parents or guardians to encourage them to follow the vaccine schedule. This Internet of Things (IoT)-
based smart cradle seeks to reduce parental stress, guarantee on-time immunizations, and improve the
general safety and wellbeing of infants by fusing proactive reminders with health monitoring. The
suggested solution is a scalable and useful tool for contemporary childcare since it places an emphasis on
data security, low power consumption, and ease of use.
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INTRODUCTION

The condition of technology today is developing quickly. IoT is one of the few possible integrators that
could transform several tech fields and have an impact on the healthcare sector. Because of their potential
to improve care for underprivileged communities, the many types of enhanced IOT smart devices are
noteworthy. This could improve care for vulnerable populations, such as infants. The IoT Enhanced Smart
Cradle: Infant Health Monitoring with Reminding Vaccination Schedule initiative is an illustration of an
IoT-enriched innovation. Using the Internet of Things, this program aims to improve birth and infant
health [1].

The suggested loT-enhanced smart cradle uses state-of-the-art sensor technology to track vital baby health
indicators, including body temperature and movement. Caretakers may get real-time information from
anywhere because of the sensors embedded in the cradle, which continuously gather health data and
securely send it to a mobile application. By detecting early warning signs and providing regular health
updates, this system supports proactive care and can potentially reduce the risk of sudden infant health
complications [3]. One of the most crucial periods of life is the transition phase, during which the
developing infant's health and developmental progress (milestones) must be constantly monitored. New
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parents frequently feel overburdened by the tasks involved in overseeing their baby's care, such as
monitoring the child's vital signs (temperature, heart rate, and/or sleep patterns). Maintaining the
recommended immunization regimens is also essential to protecting newborns from diseases that could
be avoided. It is definitely simple for today's busy parents to overlook their child's health signs, as well
as to forget about immunizations or test dates.

With the most recent IoT technology, the IoT Enhanced Smart Cradle brings out the best in a traditional
cradle into a state-of-the-art cradle health monitoring system, thus solving the problems related to child-
rearing [2]. It has in-built sensors to track an infant's parameters concerning health, temperature, and
movement. One of the key attributes of the smart cradle system is the recognition and detection of limited
health abnormalities associated with baby's heart rate, breath rate, and/or temperature. The smart cradle
keeps record of immunization schedules as per the infant's age and medical requirements apart from
constant monitoring.

It helps the parents or sommeliers to get notified instantly so that they can take fast action in case of any
emergency. To begin with, real-time monitoring is required to avoid health problems in infants that might
otherwise fly under the radar at such early stages, like respiratory distress or sudden changes in body
temperature [31]. Along with this, this smart cradle analysis provides reports on the data examined,
identifying patterns or trends in infant health, thus offering useful insights into major aspects of the baby's
development over time.

The IoT Enhanced Smart Cradle not only serves as a way to address parents' concerns about infant health
by delivering a complete solution, but then potentially improves the overall health outcomes of infants
[4]. This type of smart cradle system easily integrates with the current technology and provides the greater
satisfaction to both working parents with the sense of security. With the help of this IOT enhanced cradle
system, deaths of neonates in maximum number can be decreased [5]. Educating the parents about
newborn baby diseases will helps them to spread awareness among themselves. So that they can be
cautious on effect that the disease may cause.so for creating an awareness we are attaching the list of most
prominent diseases suffered by infants on webpage [32].

LITERATURE SURVEY

This paper is about monitoring the infant health condition by using an IOT-enhanced smart cradle. This
cradle system will help to monitor the baby continuously. With the integration of some necessary sensors
in the traditional cradle, the smart cradle has been built. These days, the majority of any industry is filled
with working parents only. Whether they are experienced or started as a fresher, they need to work for a
particular job to make their living. So, in their busy schedules, they don’t have time to take care of
anything efficiently. Even though they have time to take care of their infant baby, that should be done
with a lot of care and effort. So, this cradle system benefits the working parents by giving alerts about the
baby's doing [23]. Nowadays, parents are appointing caretakers or admitting babies into caretaker centres
to take care of their baby. Parents or caretakers can monitor the baby whenever they want to. So, for
working parents or caretakers, these smart cradles are used. Since the smart cradles are portable and
adaptable, i.e., they can be taken anywhere and adaptable to any environment condition, most of these
smart cradles are used at home so that the caretakers or parents can use them effectively. This kind of
smart cradle plays a vital role in creating a safer, more informed, and connected environment [7].

Consequent upon the expansion of an array of child-care options, an loT-based baby monitoring system
has been developed. These types of systems are established considering working parents, more
specifically working mothers. Studies in this area draw attention to the difficulties of constant infant
monitoring, especially for working ones. For more convenient baby safety measures, advanced baby
monitoring systems have thus been developed. This system uses machine learning and Internet of Things
(IoT) technologies to relay real-time updates about the baby's status [6]. Several studies have focused on
cry detection that alarms parents when the baby is in pain and the monitoring of some critical parameters
such as humidity and room temperature through sensors. A recent notable development is the recognition
of facial emotions by machine learning models, thus allowing parents to remotely perceive their child's
emotional states over webcams. Since an array of sensors is deployed, their signals are sent to mobile
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applications for real-time monitoring through servers such as Blynk server or any other similar controller.
Another key feature offered to parents is remote activation of cradle motions on crying of baby, hence
promising to ease babysitting needs. This IoT-based monitoring system aims at covering baby monitoring
from almost all aspects, thus making huge improvements with the support of machine learning [8].
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Figure 1. Flow chart of the proposed system

The discussion of baby advanced systems has received a lot of research attention and development efforts
in recent years with the application of IoT. Smart cradles have been developed which offer real time
monitoring of safety and health parameters of a baby using sensors and loT platforms [33]. For example,
10T based systems with temperature and humidity sensors and movement sensors to monitor the baby’s
activity have been proposed [9]. In prior studies, cry detection systems and sound sensors would inform
attentive guardians, number of these research projects now incorporate the Raspberry Pi as the central
processing unit to interlink multiple sensors and transmit data for live access to cloud servers or mobile
application, [11]. To confirm that the newborn is in a safe and harmless environment, other researchers
have included temperature monitors and gas sensors to identify potentially dangerous substances in the
form of flow chart shown in figure 1. Furthermore, cry pattern analysis technologies have been developed
to abet parents in understanding their baby's demands [28].

IoT-based baby monitoring systems have the potential to increase child safety and make life easier for
working parents, as these studies have shown [10]. However, the integration of several sensors, real-time
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data storage, and the ability to regulate ambient parameters such as cradle rocking or playing music marks
a considerable improvement in the sector [27]. Building on these earlier initiatives, the suggested smart
cradle system provides a more complete and sophisticated means of providing real-time baby care and
monitoring shown in figure 2.
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Figure 2. Block diagram of smart cradle system

Numerous studies have looked into integrating sensors with mobile platforms using NodeMCU ESP8266
or Raspberry Pi microcontrollers, which allows for continuous data transmission to cloud services like
Thingspeak or Blynk [13]. In addition to cry detection methods and video monitoring, certain systems
enable parents to watch out their baby's activities and react to distress signals. Recently, a lot of study has
been directed towards creating IoT based applications which help working mothers monitor their children
remotely because of their busy schedules [34]. The automated baby monitoring systems stem from
inadequacies of traditionally assigning baby care to grandparents or caregivers with regard to constant
observation [29]. A wide range of literature has proposed baby monitoring devices with sensors that
monitor critical body and environmental parameters such as body temperature, heart rate, mobility, and
the ambient temperature. For instance, IoT based cradles are able to monitor a baby’s temperature,
humidity and even gas molecules in the surrounding environment [ 12]. Furthermore, studies have focused
on interfacing sensors and actuators in order to create a controlled incubator-like environment to help
provide adequate safety for the newborn. Some prototypes are accompanied with mobile applications that
enable parents to intuitively monitor essential health indicators such as heart rate, cradle moisture content,
and send alerts when certain thresholds are exceeded. To provide comprehensive surveillance on the
baby’s posture and movement, some systems have incorporated Motion Eye OS to strengthen the
systems’ safety and supervision features.

Nian Li et al. “The Design and Implementation of Responsive Web Page Based on HTMLS5 and CSS3.”
These systems are very useful for working parents as they combine real-time alerts with automatic
temperature control, calming movements of the cradle, and music playback. This paper illustrates how
HTML and CSS can be used to design and build responsive web pages with particular notice on the
execution elements of dynamic and responsive interfaces [14]. The execution covers best practices
regarding optimization of multimedia content, responsive layout and design, cross-compatibility among
devices and browsers, and overall branding [15]. Our research seeks to address some practical issues of
responsive web programming while emphasizing the role of HTMLS and CSS5 for meeting contemporary
web users’ demands. These IoT-based devices are not only capable of providing round-the-clock
surveillance of infants, but also pose very little risk while ensuring accurate monitoring of the children’s
health, thus making them highly dependable and useful in today’s childcare[16].

IoT (Internet of Things) enabled the interplay and control of numerous objects resulting into the
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transforming concept of smart homes. The remote monitoring and controlling of home functions such as
appliances, lights, security, and temperature control is at the fingertips of every user, owing to the
advancement in [oT Technologies and the rising demand of automation, convenience, and energy
efficiency [35]. The use of Internet of Things technologies facilitates smart homes by enhancing the
integration between systems and devices for the proper use of the resources available in living spaces
[17]. Ubiquitous computing has been profoundly changing how people use their homes. Hence, the idea
of accomplishing automation in tasks like temperature and climate control, energy management, lighting,
and security makes technology-enabled homes smarter. Blynk is widely known as a powerful, easy, and
versatile tool for monitoring IoT based smart home systems in real time, thereby making it one of the
most used platforms for developing smart home systems [18].

Smart home systems began with early home automation technologies, which were primarily limited to
controlling simple appliances like lights and thermostats [19]. With the onset of [oT, smart home systems
evolved to equip all kinds of sensors, actuators, and networked devices amenable to remote control
through mobile applications. Being flexible, the Blynk IoT platform can be turned into a great candidate
for any smart home application, thanks to its easy-to-use graphical interface and compatibility with a
varied set of microcontrollers and sensors [20]. With Blynk, one can simply use the smartphone to check
and control the home system from anywhere, also customizing and monitoring the environment in real
time. Cloud services also made a strong case for smart homes, making them more efficient and giving
remote access to the users from anywhere in the world. Other main features of the Blynk platform include
providing a real-time interface for monitoring and controlling IoT devices. Research by claims that Blynk
allows users to monitor data from connected devices in real-time, offering benefits like energy
consumption tracking, lighting control, and remote security system management [30]. Additionally, the
platform allows users to set up alerts and notifications, which enhances the user experience in general and
ensures that critical systems always function as intended as shown in below figure 3.
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l

Sensors > Disola
l —»  Arduino Py
WI-FI
module
> Blynk

Figure 3. Block diagram of the smart cradle using Blynk
EXPERIMENTAL RESULTS

The IoT-enhanced smart cradle was tested to monitor infants' health parameters and remind caregivers
about vaccination schedules.

Real-Time Monitoring

Smart cradle is incorporated with the sensors called sound sensor, moisture sensor, DHT11 sensor. The
main function of these sensors are, when any sound like crying is detected from the baby then the cradle
automatically swings to soothen the baby. Sound is detected through microphone which is present in
sound sensor. DHT11 sensor mainly used to determine the temperature and humidity around the baby. If
the temperature exceeds threshold value then automatically fan rotates to give comfort to the baby.
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Moisture sensor is used measure whether the baby wets his or her pants. And the wetness is also measured
with certain values. Here the data from the sensors are monitored at each and every time.

Alerts for Caregivers

The real time data from the sensors are sent directly to the Blynk application which acts as a cloud to
store the data. Blynk application is designed to decrease the stress caused by the babies to parents or
caretakers. With the help of Blynk app parents can know about current status of the baby. Blynk also have
a special feature to provide notifications directly to the mobile phone. It sends message to the mobile
when moisture is detected, high temperature is detected.

Vaccination Reminders

Working parents are busy with their work. In their busy schedule the chance to remember everything
about baby is less so this webpage is created to remind every details of baby to parents. Webpage is
created about vaccination schedule and most common diseases occurs to the baby. Login credentials are
given to the each parent so that they can check about the disease stored in webpage. Vaccination reminder
is to remind parents about the vaccination to be taken by the baby.

The smart cradle which is incorporated with sound sensor, DHT11 sensor, and Moisture sensor having
a microcontroller of NodeMCU. The cradle is up of acrylic sheets of Smm so that when sound sensor
captures baby noise it can perform well by swinging. When there is sudden increment in temperature
which greater than threshold value of 20 degrees (from code) the fan will rotates shown in below figure
4.

Figure 4. Smart cradle

CONCLUSION

To sum up, the smart cradle is a huge innovation that helps working parents with their problems by giving
them a practical, easy-to-use, and less stressful way to keenly observe their baby's health. This technology
converts the conventional cradle into a smart one and provides parents with real-time health status
updates, increasing their awareness and responsiveness [21]. Through the NodeMCU microcontroller's
integration with Thingspeak, the smart cradle uses a variety of sensors including sound, temperature, and
moisture sensors connected to an Arduino microcontroller to carry out particular tasks [22]. For example,
the temperature sensor regulates a DC fan to keep the room comfortable, while the sound sensor hears
out neonate crying and causes the crib to swing. As an instructional tool, the companion website gives
parents vital details about diseases, their effects on newborns, and the precautions that must be taken,
such as immunization schedules. The vaccination reminder helps the approach to ensure kids get
vaccinated on time, thereby avoiding potential health issues. Therefore, the smart cradle helps society as
it supports health care measures apart from aiding parents in managing their work and childcare needs
[24]. Parents with modern parenting methods will improve their child's health and also be able to manage
time with technology in childcare through the smart cradle [25]. The IoT-enabled smart cradle combines
health monitoring and vaccination scheduling to address two major challenges in infancy care, thus
relieving particularly cumbersome tasks from the caregiver and providing them with a lot of convenience
and peace of mind [26]. This method, apart from encouraging child safekeeping, also reveals the
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flexibility of the Internet of Things in healthcare applications.

REFERENCES

(1]

(2]

(3]

(4]
(3]
(6]
[7]

(8]

(9]

[10]

[11]

[12]
[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

Alam H, Burhan M, Gillani A, Haq IU, Arshed MA, Shafi M, Ahmad S. IoT based smart baby monitoring
system with emotion recognition using machine learning. Wireless Communications and Mobile Computing.
2023;2023(1):1175450. https://doi.org/10.1155/2023/1175450

Suguna T, Ranjan R, Suneel AS, Rajeswari VR, Rani MJ, Singh R. VLSI-Based MED-MEC Architecture
for Enhanced IoT Wireless Sensor Networks. Journal of VLSI Circuits and Systems. 2024 Oct 16;6(2):99-
106. https://doi.org/10.31838/jvcs/06.02.11

Pratap NL, Anuroop K, Devi PN, Sandeep A, Nalajala S. IoT based smart cradle for baby monitoring system.
In2021 6th International Conference on Inventive Computation Technologies (ICICT) 2021 Jan 20 (pp.
1298-1303). IEEE https://doi.org/10.1109/ICICT50816.2021.9358684.

Kumar S. TM. Wearable sensors for flexible health monitoring and [oT. National Journal of RF Engineering
and Wireless Communication. 2023;1(1):10-22.

Lakshmi MJ, Sameen CS, Maneesha D, Dharani G, Mubeena KF, Dean A. Smart home using blynk app
based on IOT. International journal of creative research and thoughts. 2022 May 5;10(5).

Cheng LW, Wei BL. Transforming smart devices and networks using blockchain for IoT. Progress in
Electronics and Communication Engineering. 2024;2(1):60-7.

LiN, Zhang B. The design and implementation of responsive web page based on HTMLS5 and CSS3. In2019
International Conference on Machine Learning, Big Data and Business Intelligence (MLBDBI) 2019 Nov 8
(pp- 373-376). IEEE. https://doi.org/10.1109/MLBDBI48998.2019.00084

Bhupesh, Dharun, Gopalakrishnan, Nithyakalyani. Connected health using IoT. Int J Adv Eng Emerg
Technol. 2022;13(2):81-4.

Taylor BJ, Garstang J, Engelberts A, Obonai T, Cote A, Freemantle J, Vennemann M, Healey M, Sidebotham
P, Mitchell EA, Moon RY. International comparison of sudden unexpected death in infancy rates using a
newly proposed set of cause-of-death codes. Archives of disease in childhood. 2015 Nov 1;100(11):1018-
23.

Al-Saud F, Al-Farsi M. Energy efficient VLSI design for next generation loT devices. Journal of Integrated
VLSI, Embedded and Computing Technologies. 2025;2(1):46-52.

Oyejide AJ, Zaccheus JE, Ugo HC, Lawoyin J, Audi F. Development of a baby cot with temperature and
weight monitoring features: Focus on parents with phocomelia and upper limb amputation. Scientific
African. 2023 Nov 1;22:¢01945.

Flammini F, Trasnea G. Battery-powered embedded systems in IoT applications: Low power design
techniques. SCCTS Journal of Embedded Systems Design and Applications. 2025;2(2):39-46.

Hemalatha P, Matilda S. Smart digital parenting using internet of things. In2018 International conference on
soft-computing and network security (ICSNS) 2018 Feb 14 (pp. 1-6). IEEE. 10.1109/ICSNS.2018.8573622
Burhan M, Rehman RA, Khan B, Kim BS. IoT elements, layered architectures and security issues: A
comprehensive survey. sensors. 2018 Aug 24;18(9):2796. https://doi.org/10.3390/s18092796

Atzori L, Iera A, Morabito G. The internet of things: A survey. Computer networks. 2010 Oct
28;54(15):2787-805. https://doi.org/10.1016/j.comnet.2010.05.010

Ubaid MT, Khan MZ, Rumaan M, Arshed MA, Khan MU, Darboe A. COVID-19 SOP’s violations detection
in terms of face mask using deep learning. In2021 International Conference on Innovative Computing (ICIC)
2021 Nov 9 (pp. 1-8). IEEE. https://doi.org/10.1109/1CIC53490.2021.9692999

Arshed MA, Qureshi W, Rumaan M, Ubaid MT, Qudoos A, Khan MU. Comparison of machine learning
classifiers for breast cancer diagnosis. In2021 International Conference on Innovative Computing (ICIC)
2021 Nov 9 (pp. 1-6). IEEE. https://doi.org/ 10.1109/ICIC53490.2021.9692926

Arshed MA, Qureshi W, Khan MU, Jabbar MA. Symptoms based Covid-19 disease diagnosis using machine
learning approach. In2021 International conference on innovative computing (ICIC) 2021 Nov 9 (pp. 1-7).
IEEE. https://doi.org/ 10.1109/ICIC53490.2021.969298

Arshed MA, Ghassan H, Hussain M, Hassan M, Kanwal A, Fayyaz R. A light weight deep learning model
for real world plant identification. In2022 Second International Conference on Distributed Computing and
High-Performance Computing (DCHPC) 2022 Mar 2 (pp. 40-45). IEEE. https://doi.org/
10.1109/DCHPC55044.2022.9731841

M. Shasna, K. Mathilakam, M. M. Kabeer, U. A. Navami Krishna, N. N. Nazar, and N. Ashok, “Infant cradle
monitoring system using IoT,” Int ] Adv Res Comput Commun Eng, vol. 8, no. 4, 2019

Shahadi HI, Muhsen DH, Haider HT, Taherinia AH. Design and implementation of a smart baby crib. InIOP
Conference Series: Materials Science and Engineering 2020 (Vol. 671, No. 1, p. 012050). IOP Publishing.
https://doi.org/ 10.1088/1757-899X/671/1/012050

Joseph S, Kumar A, Babu MH. IOT based baby monitoring system smart cradle. In2021 7th International
Conference on Advanced Computing and Communication Systems (ICACCS) 2021 Mar 19 (Vol. 1, pp. 748-
751). IEEE. https://doi.org/ 10.1109/ICACCS51430.2021.9442022

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N ” 33 71


https://doi.org/10.1109/ICICT50816.2021.9358684
https://doi.org/10.1109/MLBDBI48998.2019.00084

Sivasangari Ayyappan. et al: loT powered smart cradle... Archives for Technical Sciences 2025, 33(2), 65-72

(23]

(24]

[25]

[26]
(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Rudyansyah A, Warnars HL, Gaol FL, Matsuo T. A prototype of baby monitoring use raspberry pi. In2020
International Conference on ICT for Smart Society (ICISS) 2020 Nov 19 (pp. 1-4). IEEE. https://doi.org/
10.1109/ICISS50791.2020.9307586

Durga S, Itnal S, Soujanya K, Basha CZ, Saxena C. Advanced and effective baby care monitoring Smart
cradle system using Internet of Things. In2021 2nd international conference on smart electronics and
communication (ICOSEC) 2021 Oct 7 (pp- 35-42). IEEE. https://doi.org/
10.1109/ICOSEC51865.2021.9591955

Talukdar S, Saha S. Intelligent baby monitoring system using Blynk. In: Mallick PK, Bhoi AK, Chae GS,
Kalita K, editors. Advances in electronics, communication and computing. ETAEERE 2020. Lecture Notes
in Electrical Engineering. Vol. 709. Singapore: Springer; 2021.

Goyal M, Kumar D. Automatic E-baby cradle swing based on baby cry. International Journal of Computer
Applications. 2013 Jan 1;71(21):39-43.

Patil SP, Mhetre MM. Intelligent baby monitoring system: a review. J. Instrum. Technol. Innov.
2014;4(1):16-23.

Palaskar R, Pandey S, Telang A, Wagh A, Kagalkar RM. An automatic monitoring and swing the baby cradle
for infant care. International Journal of Advanced Research in Computer and Communication Engineering.
2015 Dec;4(12):187-9.

Symon AF, Hassan N, Rashid H, Ahmed IU, Reza ST. Design and development of a smart baby monitoring
system based on Raspberry Pi and Pi camera. In2017 4th International Conference on Advances in Electrical
Engineering (ICAEE) 2017 Sep 28 (pp. 117-122). IEEE. https://doi.org/ 10.1109/ICAEE.2017.8255338
Joshi MP, Mehetre DC. IoT based smart cradle system with an Android app for baby monitoring. In2017
International Conference on Computing, Communication, Control and Automation (ICCUBEA) 2017 Aug
17 (pp. 1-4). IEEE. https://doi.org/10.1109/ICCUBEA.2017.8463676

Jabbar WA, Shang HK, Hamid SN, Almohammedi AA, Ramli RM, Ali MA. IoT-BBMS: Internet of Things-
based baby monitoring system for smart cradle. IEEE Access. 2019 Jul 12; 7:93791-805. https://doi.org/
10.1109/ACCESS.2019.2928481

Wahab MA, Nor DM. Safety and health monitoring system for baby incubator using IoT. Evolution in
Electrical and Electronic Engineering. 2021 Nov 14;2(2):256-64.

Nasution WS, Nusa P. Implementation of the Internet of Things (IoT) for Remote Light Control Using
Nodemcu Esp8266 and Thingspeak Via Website-Based Internet. Journal of Computer Science and
Technology (JCS-TECH). 2023 May 13;3(1):33-9. https://doi.org/10.54840/jcstech.v3i1.100

Alam H, et al. IoT based smart baby monitoring system with emotion recognition using machine learning.
Wirel Commun Mob Comput. 2023. https://doi.org/10.1155/2023/1175450

Sasmoko D, Bachtiar D. Intelligent Baby Box Based on [oT to Observe Room Temperature and Baby Crying.
Lontar Komput. J. Ilm. Teknol. Inf. 2018;9(3):114-23.

Technical Institute Bijeljina, Archives for Technical Sciences. Year XVII — N ” 33 72


https://doi.org/10.1109/ICAEE.2017.8255338
https://doi.org/10.1109/ICCUBEA.2017.8463676
https://doi.org/10.1109/ACCESS.2019.2928481

