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Abstract

The care of new born infants is the most important and sensitive part of the biomedical domain. A prototype is
developed which gives a reliable and efficient infant monitoring system that can play a vital role in providing
better infant care. The focus of this paper is to implement a smart health monitoring system that uses non-
invasive sensors to read different health parameters. Implementation of affordable medical technology health
monitoring sensor system is developed and demonstrated to measure blood saturation levels (SpO2), heart rate,
motion rate, and body temperature simultaneously. The embedded system is based on a Wi-Fi module to the
mobile application for the parents to be aware of his condition for reassurance. The safety issue of the infant
is also confirmed in this system. So its location can be required in the application using a GPS module so that
the infant more saver to avoid widespread abductions and The theft of the infants is reduced.
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1 introduction

The misbehaviours toward women and children are growing exponentially worse every day. They run the
risk of being easily abducted. Crime against children is on the rise across the globe right now. The safety of
children has grown to be a top priority due to the prevalence of human trafficking and the numerous occurrences
of missing children that have been recorded in recent years. The age range of 4 to 8 year olds is naive and
frequently targets kidnapping. Women in today’s time, and child suffers from several physical harassment,
whether out in public, attending school, working, or travelling. The three main issues in regard to child
protection are kidnapping, missing children, and child harassment. It is time to set up a safety support system
for kids visiting public places. Parents are constantly concerned for the safety of their kids, especially when
they travel to remote locations or go to crowded public areas. Numerous programmes are being created to
protect kids in every way. This article introduces the Parent-Hook product, which is intended for lost child
tracking. The Parent-Hook is a safety band that may be attached to a child’s wrist without having any sensors
or other potentially dangerous chips. and child suffers from several physical harassment, whether out in public,
attending school, working, or travelling. The medical market is improved as a result of recent technological
advancements, which also helps to control the mortality risk of preterm infants. Children find it unsettling to
leave their homes. There are many Android applications for smartphones, but many additional solutions have
been developed for people who don’t use smartphones or who can’t keep their mobile device close at work
[1, 2, 3, 4].
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The Internet of Things (IoT) is the expansion of internet connectivity beyond conventional devices like desk-
top and laptop computers, smart phones, and tablets to a wide range of gadgets and everyday items that use
embedded technology to communicate and interact with the outside world, all via the Internet. Everyday
devices become smarter, everyday processing becomes intelligent, and everyday communication becomes ed-
ucational thanks to the Internet of Things. Even though the Internet of Things is still developing, it has already
made remarkable achievements as a global media solution for the linked world. The development of adjacent
fields does not usually begin with a study of architecture specifically. The researchers are currently unable
to fully understand the scope of Internet of Things-centric techniques due to a lack of general architectural
understanding [5, 6, 7, 8].

Premature child are the most challenging aspect to concentrate on in the biomedical sector. Due to their gesta-
tional age or heart conditions, some premature children are at a higher risk than the usual chance of contracting
diseases or passing away. Changes in several physiological aspects of the human body, such as heart rate, oxy-
gen saturation, body temperature, blood pressure, etc., are frequently linked to diseases. The diagnosis of these
conditions is doing a few tests in the hospital to compare physiological function measurements to normal levels
and then determine whether or not the conditions are more or less prevalent. Many attempts have been made
to send baby data remotely to the mother thanks to recent developments in wireless sensor networks. This
paper makes a proposal for an intelligent control system for an infant incubator that will aid in the care and
supervision of the child. In the following paper, hardware and software are built to provide child monitoring
of medical vitals and location. This system’s application is used in an intelligent bracelet to provide health
care monitoring and tracking services together. The proposed system suggested in this research offers the most
dependable care for children when compared to the ordinary systems [9, 10, 11, 12].

Figure 1: IoT architectures.

The goal of this project is to develop and put into use a closed-loop control system to control the temperature,
humidity, and monitor the child’s vital signs in order to prevent jaundice and maintain the right quantity of
oxygen in the blood. The system’s implementation is split into two components, which are then integrated.
Mobile phones make up most of the device, along with an android application for the application part, a Wi-
Fi module for the embedded components, a GPS module, and a wi-fi module for the embedded component.
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The various sensors that are utilized to measure the biological signals outside of guarded areas are directly
connected to the main control unit. Also included is the Wi-Fi Module (ESP8266), which is employed to
wirelessly send the data that has been recorded or sensed to the Firebase platform. In this paper, a child
bracelet is created using the SOLIDWORKS program, and its mechanical design is examined through in-
depth simulations. In addition, a graphical user interface based on Internet of Things concepts is also created,
utilizing a mobile application, to remotely control and monitor the child [13, 14, 15, 16].

Figure 2: Design of the proposed system.

2 2. Hardware Implementation

A critical step was locating the proper hardware for the gadget. To compare the main blocks in various control
units in terms of ”cost, handling, and simplicity of use,” a thorough study had been done. The controllers for
monitoring the baby’s vital signs, allowing the mother to keep an eye on him while he was in the nursery, and
tracking his whereabouts in the event of an abduction were then selected. The IoT module, about which more
will be introduced in the following subsections, was used to transmit the data to the Bi-Tracker application
[17, 18].

2.1 The Node MCU (ESP8266 Wi-Fi)

We’ll use the Node MCU to connect software and hardware (ESP8266 Wi-Fi). A low-cost System-on-a-Chip
(SoC) called the ESP8266 serves as the foundation of the open-source Node MCU (Node Micro Controller
Unit). It will be used to host the program or to transfer Wi-Fi networking tasks from one application processor
to another as presented in Figure 3.

2.2 ECG Module AD8232

The AD8232 Single Lead Heart Rate Monitor functions as an op-amp to assist in obtaining a clear signal
from the PR and QT Intervals effortlessly; Figure 4. It is a single chip designed to extract, amplify, and filter
biopotential signals for biopotential measurement applications. The SDN pin, LO+ pin, LO- pin, OUTPUT
pin, 3.3V pin, and GND pin were all present in the heart rate monitoring sensor like the AD8232 [19, 20, 21,
22].
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Figure 3: Node-MCU (ESP8266 Wi-Fi).

Figure 4: ECG Module AD8232.

2.3 Max30102 (Pulse Oximeter SpO2)

A heart rate monitor module and pulse oximetry were included into the MAX30102. It had internal LEDs,
photodetectors, optical components, low-noise electronics, and circuitry that rejected ambient light as shown
in Figure 5. To simplify the design-in process for portable and wearable devices, the MAX30102 offered a
complete system solution [23, 24, 25, 26].

2.4 NEO-6m GPS

A range of standalone GPS receivers with high-performance (u-blox) 6 positioning engines is the NEO-6
module series. These adaptable and reasonably priced receivers provided a wide range of connectivity options
in a small 16 × 12.2 ×2.4 mm package; Figure 6.
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Figure 5: ECG Module AD8232.

Figure 6: NEO-6m GPS.

3 Software implementation

The proposed mobile application presents a novel application that allows administrators and parents to monitor
the child health anytime and anywhere via a communication protocol enabling a real-time exchange of data
on the needed vital signs. The application also provides a streaming service and a map to show the child
location. When the doctor clicks on the baby’s name, the baby profile screen appears, which monitors the
infant’s vital signs and location while also offering streaming service. When choosing to view baby’s location,
the map screen will appear to see where the baby has been through a marker which indicates his location.
When choosing to view baby’s live camera, Camera live stream is started by opening a page on the browser
displays a live location as shown in Figure 7.

4 Conclusions

Children today find it challenging and unsafe to venture outside unsupervised in the middle of the day. Children
are terrified to go out alone due to the rise in kidnappings and harassment of young people. A method that
will assist kids in all life-or-death situations and boost their confidence has been developed in order to assure
kids’ safety and security in the quickest way feasible. Numerous studies have been conducted in this field
taking into account various technologies to assist children. A system with new features is created by drawing
inspiration from these technologies, making it safer and more dependable for kids. In the area of health
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Figure 7: Child Screens.

care and early identification of health disorders, the health monitoring system is essential. The baby’s health
metrics are routinely monitored by this system, and it compares them to pre-set specifications. When real-time
data deviates from pre-defined data, an alert signal is sent to the parents to take the appropriate action and
to the mother through a smartphone application so she can feel secure. The doctor or caregiver can use this
information to monitor the infant’s health and take the necessary action in the event of an emergency. For
added assurance, the mother is a constant indicator of both the child’s location and health.
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