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Abstract. In this modern era, parents are busy building their lifestyle, carrier etc.
As we know it has now become hard because parents have to take care of their
children simultaneously, which paves a lot of work pressure and family pressure
especially for women. Health of the child is affected and better care has also
reduced. So, in order to handle such situation, we use temperature, Humidity,
ultra-sonic Sensor. The conditions of the external atmosphere help to detect
increased body temperature, babies voice while crying and their movements while
they are continuously moving and also indicates the time for the diaper to be
changed. If there are any abnormal activities are observed in baby’s atmosphere.
An alert message is sent to the parents. In this system a video camera is attached
and operated under the microcontroller’s instruction and it records a video when
the motion sensor detects any continuous movements. The recorded video is
broadcasted in a display to the parents which helps them to monitor baby in live.
And in addition, this system detects and displays the status of the infant and alert
the respective guardian by collecting values from sensor like temperature sensor,
ultrasonic sensor, and also the location value from raspberry pi.
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1. Introduction

In common, to soothe and make the baby sleep cradle is being used. But even guardian
must have a close monitoring until the baby falls asleep. The conventional cradle which
is not equipped with battery or adapter that automates the cradle automatically [1].
Rural and non-developed area use conventional cradle because of their economic cost.
Manpower is required continuously to take care of their child which serves as its major
disadvantage and such conventional cradle may also cause discomfort to the baby. So,
we are in need for an automated cradle which can take care of the child with a battery
or electrical power source. Besides, this automated cradle carries extra features or
function which is beneficial for parents [2]. Ample time is not given to take care of our
children in this industrious world because in professional life people are not getting
enough time for taking care of their children. It is also much expensive and
uncomfortable to hire an baby sitter, who can take care of the child [3]. This may also
increase the expenses more than a monthly income. Moreover, in this modern life it’s
even hard for house wives (mummy) for pampering their children when they are not
feeling comfortable.
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Nurses in maternity units in the hospitals find it very useful automated [4]. The Main
objectives of this project is to design and implement a baby care cradle, which
monitors baby’s movements when detected and wet condition of the baby as well as its
body temperature.

e To design a comfortable cradle for baby with the help of PIR sensor which
monitor’s the baby’s movements and its wet condition especially when away from
the unhygienic environment.

To provide an innovative and flexible cradle, this is economical in the market.
User friendly- simple and with easy understandable user manual.

2. Automatic baby cradle

Metropolitan cities use more cradles. The benefits of this cradle include:

a) It serves as a user friendly; it also reduces the manpower. The cradle can be
adjusted in custom as per the user’s requirement and need.

b) User can set a particular time for cradle movement and while the user can
complete their chores.

¢) The most beneficial use of the product is, it uses neonatal and maternity units in
hospital as bio-medical product. As this dwindles the labor of the nurses for taking
care of infant and pamper them whenever they need.

The development of internet and mobile phones increased the popularity of
IOT [5]. Working parents can watch their children sitting in live with the help of their
mobile phones which serves as another important concept. The project Smart Cradle is
enhanced with video monitoring. Also, it alerts by buzzing a buzzer on phone on
following occurrence, first if baby cries beyond the noted time for example when the
cradle does not handle the baby and it requires some personal care and also if the cloth
of the cradle becomes wet [6]. Automated rotated toy is fixed in the cradle for
entertaining the baby lively.

For those parents who are out of reach from the baby can still monitor their
infant using a mobile phone. The smart cradle is enhanced with live video streaming
feature that helps the parent to monitor their infants [7]. Even when the parent is in the
next room, they can still monitor baby’s movement so that the parent has an eye on
their infant closely. This live video monitoring can also be set to stream automatically
when the baby cries exceed beyond the set time with an alert notification. The most
important and notable feature of the smart cradle is, it checks on the health condition of
the baby [8]. The temperature sensor in the cradle senses for temperature change in the
infant. Any abnormal heat change in infant body is alerted by the system using a alert
notification. The temperature senses have a close monitoring of the temperature change
in baby. It also indicates cradle temperature that helps parents to save them from heat
in the cradle.

This is a project representing a baby monitoring system which helps busy
parents to take care of their children safely. This system also notes the baby’s motion
and sound; especially crying and video output of baby’s present position which can be
displayed on a display monitor so that the mother or another responsible person can
watch the baby while away from him or her [9]. Raspberry Pi B+ module controls the
hardware of the system and baby’s movement is monitored by incorporated ultrasonic
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sensor and baby’s motion is captured using USB camera. The video which has
recorded the sleeping baby is displayed in the display monitor [10]. At last the final
output which is the developed hardware is used for detecting the crying sound and the
video of the baby. Busy parents can find it convenient and easier for taking care of
their baby [11].

3. Proposed System

Figure 1, shows the representation of a system, which is organized and supports the
reasoning and behaviour of the system is the architecture description which is also
known as formal description. The system consists of temperature sensor, humidity
sensor, sound sensor and the camera. All these are connected to the raspberry pi. The
message is forwarded to the parent using GSM and the L298N motor driver is used to
move the dummy shaft using the dc motor. In this proposed system the high accuracy
about the children condition is recorded in the resulted data because it uses both
sensors and forecasting clouds, also camera surveillance of the children is managed
with the help of Wide Area Network (WAN) and the result can be seen from anywhere
from the remote area in the web application.
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Figure 1. Represents the Architectural Design

4. Result and discussion

The system is based on raspberry pi in which any one of the saved values differs, it
alerts the parents. This raspberry pi also gives instruction to the video camera attached
with the system and the video will be recorded when the baby’s movements is
monitored continuously. The monitoring video will be displayed live on the monitor.
At present, females have started working in industrialized sectors which in turn affects
the child care in the families. Since nowadays managing the cost of living has become
difficult, females started working which has affected their children’s care.

This baby monitoring system is used to solve this problem. Video output is
setup to monitor the sleeping baby. Finally, the output is analysed and the capability is
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tested for detecting the motion and the sound of the crying baby is also displayed in the
output. This proposed system helps in offering an easier and convenient way for the
parents to take care of their children. A baby monitoring system which includes the
video camera and microphone without any limitations of coverage is used for sending
the data immediately and also to inform parents when there is any emergency. This
helps in minimizing the time needed for handling the situation. Babies usually cry
when they need food, tired, unwell or their diaper needs to be changed.

The circuit connection is properly completed, that is the ultrasonic sensor,
buzzer, temperature sensor, motor driver and 12v dc motor. All these components are
connected to the raspberry pi. The code is allowed to run in PC and hence the output is
verified on the monitor. The value of ultrasonic sensor increases and decreases in
accordance with echo and trigger so in order to monitor this, the buzzer alert is given.
The video camera which is attached to the system is connected to the raspberry pi and
is working under its instructions and is used for capturing the video when the baby’s
movements is detected continuously. The power supply is connected and the live video
is monitored on PC. The website is created and the result is displayed in laptop. The
person who has the IP address can watch the live video streaming.

Figure 2. Cradle setup
Thus, the final cradle setup as per Figure 2, is done and numerous sensors connected to
this smart cradle will help in acquiring the accurate value.

5. Conclusion

This system which we have proposed aims at monitoring the vital signs of the
baby which includes heartbeats and body temperature with the help of wireless
technology and textile sensors that made it comfortable to wear and this is accurate and
precise than other sensors. The information which can be transmitted over the internet
which provides the remote access has been increased. The camera module which is
attached to the cradle helps in finite monitoring of the baby in the finite area and their
movements are monitored continuously. The drawbacks of the previous system which
includes less user friendly, clumsy, and other factors are overcame in this system.

References

[1] Jabbar, W. A., Shang, H. K., Hamid, S. N. L. S., Almohammedi, A. A., Ramli, R. M., & Ali, M. A. H.
(2019). IoT-BBMS: Internet of Things-Based Baby Monitoring System for Smart Cradle. /EEE
Access, 7, 93791-93805. https://doi.org/10.1109/ACCESS.2019.2928481

[2] Lazaro, A., Boada, M., Villarino, R., & Girbau, D. (2019). Battery-Less Smart Diaper Based on NFC
Technology. IEEE Sensors Journal, 19(22), 10848—10858. https://doi.org/10.1109/JSEN.2019.2933289



720

(3]

[4]

(5]

[6]

(71

(8]

(%1

[10]

[11]

[12]

Kannan P et al. / IoT Based Smart Cradle Using PI

Berrezueta-Guzman, J., Pau, 1., Martin-Ruiz, M. L., & Maximo-Bocanegra, N. (2020). Smart-Home
Environment to Support Homework Activities for Children. IEEE Access, 8, 160251-160267.
https://doi.org/10.1109/ACCESS.2020.3020734

Gahlot, S., Reddy, S. R. N., & Kumar, D. (2019). Review of smart health monitoring approaches with
survey analysis and proposed framework. /EEE Internet of Things Journal, 6(2), 2116-2127.
https://doi.org/10.1109/JI0T.2018.2872389

Hesse, N., Pujades, S., Black, M. J., Arens, M., Hofmann, U. G., & Schroeder, A. S. (2020). Learning
and Tracking the 3D Body Shape of Freely Moving Infants from RGB-D sequences. [EEE
Transactions on Pattern Analysis and Machine Intelligence, 42(10), 2540-2551.
https://doi.org/10.1109/TPAMI.2019.2917908

Gutiérrez, S. T., Fuentes, C. L., & Diaz, M. A. (2020). Introducing SOST: An ultra-low-cost star tracker
concept based on a raspberry pi and open-source astronomy software. IEEE Access, 8, 166320—166334.
https://doi.org/10.1109/ACCESS.2020.3020048

Hu, D., Zhang, H., Wu, Z., Wang, F., Wang, L., Smith, J. K., ... Shen, D. (2020). Disentangled-
Multimodal Adversarial Autoencoder: Application to Infant Age Prediction with Incomplete
Multimodal Neuroimages. /EEE Transactions on Medical Imaging, 39(12), 4137-4149.
https://doi.org/10.1109/TMI1.2020.3013825

Liu, L., Li, W., Wu, X., & Zhou, B. X. (2019). Infant cry language analysis and recognition: An
experimental approach. IEEE/CAA Journal of Automatica Sinica, 6(3), 778-788.
https://doi.org/10.1109/JAS.2019.1911435

Li, C., Pourtaherian, A., Van Onzenoort, L., Tjon, W. E., & De With, P. H. N. (2020). Infant
Monitoring System for Real-Time and Remote Discomfort Detection. IEEE Transactions on Consumer
Electronics, 66(4), 336-345. https://doi.org/10.1109/TCE.2020.3031359

Jiang, L., & Hassanipour, F. (2020). Bio-Inspired Breastfeeding Simulator (BIBS): A Tool for Studying
the Infant Feeding Mechanism. /EEE Transactions on Biomedical Engineering, 67(11), 3242-3252.
https://doi.org/10.1109/TBME.2020.2980545

Vengatesan, D. K., Naik, D. R., Ramkumar, M., & Bhaskar, T. Review On Cost Optimization And
Dynamic Replication Methodologies In Cloud Data Centers. Journal of Advanced Research in
Dynamical and Control Systems, 9.

R. G. Babu, V. V. Nathan, J. Bino, C. Amali and S. Ganesh, "loT Security Enhancement with
Automated Identification Device using IOT SENTINEL," 2021 [ 1th International Conference on
Cloud Computing, Data Science & Engineering (Confluence), 2021, pp. 518-523,
https://doi.org/10.1109/Confluence51648.2021.9377165



