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Abstract— Sudden Infant Death Syndrome (SIDS) is the third 

leading cause of death among infants under one year of age. 

Sudden and unexplained death of a healthy baby usually 

occurs at night or while the baby is asleep. SIDS has no 

symptoms so it cannot be detected before the baby dies. But 

preventive measures can be taken to avoid this horrible 

situation. However, continuous monitoring of the baby 

overnight is a very unlikely task. If one or both parents need 

to be away from the child and are unable to keep an eye on 

him or her, then the monitoring system will be the most 

effective and last resort. The baby's health is an important 

factor in the baby's early years and should be monitored 

closely. It is important to make sure that the baby's natural 

and emotional state is normal and healthy. In a new era of 

technological advances, Internet of Things has and will 

continue to play a major role in health care and monitoring 

systems. A pre-existing monitoring system, accompanied by 

unintentional delays and negligence, can be replaced with an 

intelligent continuous automatic monitoring system. This 

program will also apply to cases where a baby infected with 

COVID-19 is not monitored. It can be especially helpful as 

infants are at greater risk compared to other age groups, due 

to immature immune systems. In this project, we aim to create 

a prototype that measures a wide range of parameters such as 

heart rate and blood pressure, temperature, bedtime and child 

carbon monoxide levels, etc. using sensors. Sensor data will 

be exported to a processor such as RaspberryPi. After 

processing the data, in the event of a conflict, the user will be 

notified immediately and emergency instructions will be 

issued. 

Keywords: COVID-19, Monitoring Smart System, Sudden 

Infant Death Syndrome (SIDS) 

I. INTRODUCTION 

Sudden Infant Death Syndrome (SIDS), commonly known as 

crib death, is a form of Sudden Unexpected Infant Death 

(SUID) that infants are at risk from birth until they turn 1. In 

India, around 100 deaths per 1,00,000 live births are 

observed. 3,500 deaths are reported every year in the US [21]. 

On the whole, 38.7% of all deaths are ruled as an SIDS. It is 

the sudden and unexplained death of a child, usually in their 

sleep. The sad truth about this is that it cannot be predicted or 

diagnosed before the death of the infant. During the post-

mortem, after all the other causes are ruled out, only then can 

it be called an SIDS. Traditionally, there are some 

precautionary measures that can be taken. But they are just 

that. They will not detect SIDS in any way or form.  

 Moreover, it is very hard for working parents to 

always monitor their infants. Even for parent/parents don’t 

work, it would be extremely hard to continuously keep an eye 

on their child. Hence, monitoring systems need to be installed 

to continuously monitor the well-being of the infants. Even in 

hospitals, for premature infants, incubators can be better 

equipped with sensors and the data can be continuously sent 

to the doctors’ device for when they aren’t present in the 

specific hospital. This would, in turn, help in providing 

emergency help. Now, in the case of COVID-19 monitoring 

for younglings, temperature, blood oxygen and heartbeat can 

be monitored using the same smart system as the symptoms 

to be monitored regularly are temperature, oxygen levels etc. 

[23] 

 The Internet of Things in the medical field could 

help in research to make the world a better and more informed 

place. The data from the sensors could draw out a lot of useful 

information which will help further the research in this 

domain. 

II. EXISTING SYSTEM 

Firstly, let's examine the traditional care methods for infants 

and then look into some of the products that have been curated 

for the sole purpose of infant monitoring. Studies have shown 

that SIDS can occur if the baby is sleeping on its stomach or 

sides, if it is overheated or has a lot of blankets or toys in the 

crib which can suffocate it, if it has exposure to passive 

smoking or the mother used to smoke during pregnancy, if the 

mother is younger than 20 years of age or has little to none 

prenatal care. It can also occur in premature babies as well as 

babies, whose siblings died in SIDS. 

 Preventive measures used traditionally are making 

sure the baby sleeps in its own crib near the parent, the baby 

sleeps on its back and has a firm surface to sleep on, the baby 

isn't suffocating, the mother is a non-smoker and 

breastfeeding. 

 Majority of the baby monitors only monitor video 

and audio of the baby’s crib. A little advanced one have night 

vision, two-way speech and intruder alert. There are only a 

handful of monitors that monitor environmental conditions. 

 Coming to the monitoring of infants for COVID-19, 

there are medical grade monitoring systems in hospitals, 

however there are currently no home monitoring systems for 

the parents/guardians to use. Observing infants (1 month-1 

year) with COVID-19, due to their immature immune system, 

majority of them are hospitalized or admitted to the ICU 

compared to other children of other age groups. Hence, it is 

of essence that with the first bodily change and observed 

symptom, they must be taken care of. This action must be 

taken immediately, therefore a monitoring system is 

important here. 

 Limitation: Considering the manual method, it isn’t 

possible to do it all the time. Hence, smart devices are made 

and used. 

 However, there have been reports of infants that 

have died while being monitored. The cheaply available 

monitors do not provide environmental parameters. The 
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advanced ones are extremely expensive and unaffordable by 

the common man. 

 The monitors frequently sound false alarms and can 

actually increase anxiety in a lot of parents There are even 

some studies that found an increased incidence of stress and 

mental issue increase in sleep disruption for families with 

monitor use, leading to increased fatigue. The lack of a 

continuous home monitoring system for COVID-19 is in and 

of itself the biggest limitation. 

III. PROPOSED SYSTEM 

Due to the above-mentioned limitations of the existing 

methods, in this project, IOT technology is used to monitor 

the infant with various sensors, cloud computing and mobile 

application. This project aims at developing a continuous 

monitoring system for infants and preventing any harm by 

taking immediate action. Required Sensors and buzzer are 

connected to a powerful processor at required position to 

collect data from each sensor. All the datayielded from the 

sensors is then matched with the threshold values of each 

sensor. If there is any abnormality in the data, then immediate 

alert is sent to the respective parent(s)/guardian, so that 

precautions can be taken. The data, which is fetched and 

collected from each sensor, will also be stored in the cloud 

for future reference. This data will help in research in this 

field and in the betterment of the healthcare sector. 

 The system would be able to detect changes in the 

vital signs in real time and trigger the buzzer and a SOS 

notification in the user application. It will save the sensor data 

in the cloud which should be accessible by the 

parents/guardians. In case one line of communication between 

the user application brakes, a second line will get activated to 

ensure continuous connectivity. IoT has scope for a lot more 

growth in the healthcare sector due to its efficiency. Create 

architecture to monitor the health of infants using sensors. 

Improve the access to care for infants and increase the quality 

as well as lower the cost of care. Analyze the information 

received from the sensors and visualize it for ease of 

comprehension by the user. Provide further insight in cases 

of COVID-19 and SIDS and to help in the research. Hence 

the goal is to provide improved security by making minimal 

changes to the cover image and thus prevent the intruder from 

detecting the presence of a message in it. 

IV. LITERATURE SURVEY 

1) Kavitha S., Madhucharan, Neela R. R., Harshita K, 

Sowandarya M. [1]described“Smart Infant Cradle 

System with an Android Application for Baby 

Monitoring”.The system described consists of an 

Arduino UNO microcontroller that is inbuilt with a Wi-

Fi module. The micro-controller is attached with a 

temperature and humidity sensor (DHT11), a sound 

sensor, APR module, BJT and a servo motor. The sound 

sensor is used in order to detect the sound of baby cry. 

It detects the sound and notifies the MCU. The MCU in 

turn notifies the Servo motor that makes the cradle 

swing. The microcontroller then notifies the Blynk 

server which in turn notifies the parent that the baby is 

crying. At the same time the microcontroller also 

notifies the servo motor that swings the cradle. If the 

baby relaxes and stops crying the parent is again notified 

that the baby is fine and stopped crying. The cradle stops 

swinging after a certain time. Cradle temperature and 

wetness is also measured. When the baby cries, he/she 

can be soothed by the music and the system intimates 

the situation to parents. As the Blynk server is used, 

communication can happen over longer distances. This 

only detects the infant crying and informs the parents on 

the mobile application. It does not monitor the vitals 

necessary to be monitored for SIDS. 

2) Nedheela N Nazar, Mohsina Mohamed Kabeer, Shasna 

M A, Navami Krishna U A, Nighila 

Ashok[2]explained“Infant Cradle Monitoring System 

using IoT”.In this system is discussed which is an IOT 

and android based implementation. It contains a 

methane sensor, sound sensor, moisture sensor and 

moisture sensor to detect the baby activities. The servo 

motor is used for swinging the cradle. The android app 

is used for getting the live image of the baby. In a 

proposed system when a baby cries, the cry is detected 

by using a sound sensor. When a baby continuously 

cries with stipulated time then notification is sent to the 

parents. Here the servo motor is used to swing the 

cradle, when the baby starts crying the cradle will 

automatically start swinging. Web camera is used for 

capturing the images, when the baby cries, the baby’s 

cry along with the image is sent as notification to the 

parent’s mobile. The captured images are stored in the 

cloud, by viewing or capturing images, the parents can 

take necessary action for the baby. Moisture sensor is 

used for detecting the wetness of the diaper, when the 

diaper is wet, the notification is sent to the parents’ 

mobile. This, however, only detects cries of the infant 

and if the infant needs a diaper change. It does not 

monitor any vital signs and is not helpful in an 

emergency situation. Raspberry Pi can be efficiently 

used if its processing power is kept in mind. It can work 

as an individual computer but cannot swap it. 

3) Sakshi Gupta, Zarnain M. Khan, Rupali Srivastava, P. 

A. Chougule [3]analyzed“Infant Monitoring System 

Using Multiple Sensors”. This paper proposes an 

effective way to predict the onset of SIDS by using fully 

integrated sensors to continuously measure ECG, 

temperature and CO2 levels around the crib which can 

be useful in Neonatal Intensive Care Units (NICU) and 

at homes. The sensors will be placed on the infant and 

around the crib. The microcontroller will be connected 

via Bluetooth and the values will be displayed on a 16x8 

LCD display. The trigger mechanism used is a 

Piezoelectric buzzer. While this model works great to 

alert if the vital signs are deviating, it does not store 

previous values of the sensors which can prove to be 

very helpful for research in this area. The use of 

Bluetooth technology also is a drawback as the speed of 

data transmission is only 1-5mbps, while that of a Wi-Fi 

would be as provided by the service provider, which 

now is at least 30mbps. And as there is no provision of 

cloud facilities, a lot of parents and doctors cannot 

monitor the infants remotely. These limitations set this 

model back 
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4) Waheb A. Jabbar, Hiew Kuet Shang, Saidatul N. I. S. 

Hadim, Akram A. Almohammedi, Roshahliza M. 

Ramli, Mohammed A. H. Ali[4] published“Iot-BBMS: 

Internet of Things-Based Baby Monitoring System for 

Smart Cradle”.This system illustrates a Smart Cradle 

which can monitor temperature and moisture inside the 

cradle. A sound sensor is also used to detect the cry of 

the baby. When the sound sensor is triggered, the cradle 

is swayed using motors and the notification is sent to the 

parents’/guardians’ phone. If the temperature and 

humidity sensors are triggered, a mini fan is 

automatically turned on. Parent/Guardian users can 

remotely operate the cradle, fan and a musical toy using 

a mobile application. The baby can be monitored 

remotely using a wireless camera module as well. The 

limitation that comes with using a camera module is that 

it can be connected to a local network only, meaning that 

parents can view the section where the camera is 

positioned only when they’re connected to the same 

network as the wireless camera. This means that it isn’t 

real time monitoring. The other limitation observed is 

that GUI used needs to improve to overcome the 

limitations of both Adafruit.io MQTT server webpage 

and MQTT Dash mobile application. The major 

drawback is that it doesn’t necessarily monitor vital 

signs and is not at all suitable for health monitoring 

systems. 

5) X. Liu, K. Takeuchi, T. Ogunfunmi and S. 

Mathapathi[16] examined“Video-based IoT baby 

monitor for SIDS prevention”.In, this Wearable IoT 

Device collects different types of physiological data and 

sends those parameters to the Gateway (BeagleBone 

Black, with a Debian Wheezy image installed, acts as a 

Gateway.), which is inside of the communication range 

of the wearable IoT Device. If an unexpected event 

occurred, the Gateway will start buzzing and sending 

alarms to the Cloud Storage Centre. The cloud stores the 

data and communicates with the H Medical Interface 

and the mobile applications connected to it. Since the 

device is battery powered, it uses a power supply system 

to maximize the battery usage and its lifetime. But the 

drawback here is that there are not many USB ports so 

only a limited number of external devices can be used 

with BeagleBone. Hence leading to a lot of lag and 

HDMI resolutions result in colour limitations. 

6) Mwaffaq Otoom, Nesreen Otoum,Mohammad A. 

Alzubaidi, Yousef Etoom and Rudaina Banihani[18] 

examined “An IoT-based framework for early 

identification and monitoring of COVID-19 cases”. In 

the system collects real-time symptom data through a set 

of wearable sensors on the user's body. They use several 

biosensors in order to detect these symptoms. The 

sensed symptom data are uploaded to the Data Analysis 

Centre using a smart phone, through the Cloud 

Infrastructure. The cloud infrastructure is 

interconnected through the Internet, and allows upload 

of real-time symptom data from each user. 

V. METHODOLOGY 

In the proposed system, sensors and the cloud are integrated 

to provide real-time highly accurate data.  

Checking the vital signs: 

 Several vital signs will be analysed in order to draw out 

continuous accurate results. To analyse them, multiple 

sensors and sensor combinations can be used which will 

result in a wide range of interpretations. The sensors used 

are: 

 Temperature sensor module: To ensure the temperature 

of the infant is not too low or too high 

 Pulse rate sensor and oximeter module: To check and 

analyse the blood oxygen level and in turn the pulse rate 

of the infant is in the normal range. 

 Carbon Monoxide sensor module: To make sure the 

infant breaths good air and is not suffocating. 

 Triple Axis Accelerometer module: This detects the 

sleeping position of the infant and makes sure it sleeps 

on its back. 

 
Fig. 1: Block Diagram of Proposed System 

 The proposed methodology, tries to overcome the 

limitations of the earlier system. The system will take the 

parameters like temperature, pulse rate and position of the 

infant using triple axis accelerometer. Arduino UNO is used 

as the microcontroller. It converts the values analog to digital. 

The values are measured and embedded into the Arduino 

using the appropriate sensors. The Wifi module is used which 

is a wireless internet access interface to any microcontroller 

based design on its simple connectivity through Serial 

Communication. If there is any deviation from the threshold 

values, an alter message is given to the care taker. 

 
Fig. 2: Flow Diagram of proposed System 



Sudden Infant Death Syndrome and COVID-19 Monitoring Using Smart System 

 (IJSRD/Vol. 9/Issue 11/2022/035) 

 

 All rights reserved by www.ijsrd.com 161 

VI. SYSTEM REQUIREMENTS 

A. Arduino:  

Arduino/Genuino Uno is a microcontroller board based on 

theATmega328P. It  has  14 digital input/output pins (of 

which 6 can be used as PWM outputs),  6  analog inputs,  a 

16 MHz quartz crystal,  a  USB connection,  a power jack,  an 

ICSP  header  and  a reset button. It contains everything 

needed to support the microcontroller; simply connect it to a 

computer with a USB cable or power it with an AC-to-DC 

adapter or battery to get started. You can tinker  with  your  

UNO without  worrying  too  much  about doing  something 

wrong, worst case scenario you can replace the chip  for a few  

dollars  and  start over again. "Uno" means one in Italian and 

was chosen to mark the release of Arduino Software (IDE) 

1.0. 

B. MQ-3 Gas Sensor 

The MQ-3 module is suitable for Alcohol, Benzene, CH4, 

Hexane, LPG, CO. The critical component of the MQ-3 gas 

sensor is SnO2, which has low conductivity in fresh air. 

When targeted alcohol is present, sensory conduction 

becomes higher and gas rises. The MQ-3 gas sensor has a 

high sensitivity to Alcohol, and is well tolerated by the 

disruption of fuel, smoke and vapor. This sensor provides 

antagonistic analog output based on alcohol concentration. 

When alcohol is present, the sensitivity of the sensor becomes 

higher as well as the increase in gas. There is resistance to A 

and B within the sensor that differs from alcohol intake. 

Alcohol is measured by measuring this resistance. The sensor 

and the resistor resistor form a voltage separator, and when 

low sensitivity is low, the voltage reading will be high. 

C. Temperature Sensor 

The LM35 series is an accurate integrated temperature sensor, 

whose output power is equal to the temperature of Celsius 

(Centigrade). The LM35 does not require external 

measurement or cut to provide standard accuracy. 

 The LM35 series is an accurate integrated 

temperature sensor, whose output power is equal to the 

temperature of Celsius (Centigrade). The LM35 is therefore 

more advantageous than a linear temperature sensor rated at 

° Kelvin, as the user does not need to remove a large constant 

voltage from its output to get the correct Centigrade 

measurement. The LM35 does not require external 

measurements or cuts to provide a standard accuracy of ± 1⁄4 

° Cat room temperature and ± 3⁄4 ° C over a full range of −55 

to + 150 ° Ctemperature. Low cost is guaranteed by cutting 

and balancing at wafer level.Buzzer 

 A buzzer is a small yet efficient component to add 

sound features to our project/system. It is very small and 

compact 2-pin structure hence can be easily used 

on breadboard, Perf Board and even on PCBs which makes 

this a widely used component in most electronic applications. 

 There are two types are buzzers that are commonly 

available. The one shown here is a simple buzzer which when 

powered will make a Continuous Beeeeeeppp.... sound, the 

other type is called a readymade buzzer which will look 

bulkier than this and will produce a Beep. Beep. Beep. Sound 

due to the internal oscillating circuit present inside it. But, the 

one shown here is most widely used because it can be 

customized with help of other circuits to fit easily in our 

application. 

D. Arduino IDE 

A program for Arduino may be written in any programming 

language for a compiler that produces binary machine code 

for the target processor. Atmel provides a development 

environment for their microcontrollers, AVR Studio and the 

newer Atmel Studio. 

 The Arduino project provides the Arduino integrated 

development environment (IDE), which is a cross-platform 

application written in the programming language Java. It 

originated from the IDE for the languages Processing and 

Wiring. It includes a code editor with features such as text 

cutting and pasting, searching and replacing text, automatic 

indenting, bracematching, and syntax highlighting, and 

provides simple one-click mechanisms to compile  and upload 

programs to an Arduino board. It also contains a message 

area, a text console, a toolbar with buttons for common 

functions and a hierarchy of operationmenus. 

 A program written with the IDE for Arduino is 

called a sketch. Sketches are saved on the development 

computer as text files with the file extension .ino. Arduino 

Software (IDE) pre-1.0 saved sketches with the extension 

.pde. 

E. Bluetooth: 

The HC-05 is a very cool module which can add two-way 

(full-duplex) wireless functionality to your projects. You can 

use this module to communicate between two 

microcontrollers like Arduino or communicate with any 

device with Bluetooth functionality like a Phone or Laptop. 

There are many android applications that are already 

available which makes this process a lot easier. The module 

communicates with the help of USART at 9600 baud rate 

hence it is easy to interface with any microcontroller that 

supports USART. We can also configure the default values 

of the module by using the command mode. So if you looking 

for a Wireless module that could transfer data from your 

computer or mobile phone to microcontroller or vice versa 

then this module might be the right choice for you. However 

do not expect this module to transfer multimedia like photos 

or songs; you might have to look into the CSR8645 module 

for that. 

F. NODEMCU 

NodeMCU is an open source LUA based firmware developed 

for ESP8266 Wi-Fi chip. By exploring functionality with 

ESP8266 chip, NodeMCU firmware comes with ESP8266 

Development board/kit i.e. NodeMCU Development board. 

NodeMCUDev Kit/board consists of ESP8266 Wi-Fi enabled 

chip. The ESP8266 is a low-cost Wi-Fi chip developed by 

Express if Systems with TCP/IP protocol. For more 

information about ESP8266, you can refer ESP8266 Wi-Fi 

Module.There is Version2 (V2) available for NodeMCUDev 

Kit i.e. NodeMCU Development Board v1.0 (Version2), 

which usually comes in black colored PCB. NodeMCUDev 

Kit has Arduino like Analog (i.e. A0) and Digital (D0-D8) 

pins on its board. It supports serial communication protocols 

i.e. UART, SPI, I2C etc.  Using such serial protocols we can 

connect it with serial devices like I2C enabled LCD display, 

https://components101.com/misc/breadboard-connections-uses-guide
https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Processing_(programming_language)
https://en.wikipedia.org/wiki/Wiring_(development_platform)
https://en.wikipedia.org/wiki/Brace_matching
https://en.wikipedia.org/wiki/Brace_matching
https://en.wikipedia.org/wiki/Syntax_highlighting
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Magnetometer HMC5883, MPU-6050 Gyro meter + 

Accelerometer, RTC chips, GPS modules, touch screen 

displays, SD cards etc. 

G. SPO2 Sensor (MAX30100) 

The MAX30100 is an integrated pulse oximetry and heart rate 

monitor sensor solution. It combines two LEDs, a 

photodetector, optimized optics, and low-noise analog signal 

processing to detect pulse oximetry and heart-rate signals. 

 The MAX30100 operates from 1.8V and 3.3V 

power supplies and can be powered down through software 

with negligible standby current, permitting the power supply 

to remain connected at all times. 

VII. FUTURE WORK 

Though wearable devices and telehealth offer tremendous 

potential in helping to improve the management of infectious 

diseases like COVID-19, overcoming aforementioned 

challenges to enable more widespread adoption remains a 

fundamental concern. In the following, we suggest some 

promising directions on the development and deployment of 

wearable devices, unobtrusive sensing and telehealth for 

future research and application:  

1) To develop more sophisticated multi-parameter flexible 

and stretchable sensing based wearable devices and 

mHealth platforms with robust functionality but at an 

affordable cost, allowing application in a wider range of 

both clinical and public contexts;  

2) To develop automated AI-based decision support 

systems that integrate and view multiple real-time, near 

real-time datasets and electronic health records 

simultaneously to assist providers with timely and 

efficient detection of anomalies and exacerbations;  

3) To design patient-oriented telehealth technologies and 

services, and undertake proper evaluation to ensure 

effectiveness and safety and to ensure delivery by a 

workforce with the necessary knowledge and skills;  

4) To investigate the impact of telemedicine on metrics 

such as patient outcomes, and the evaluation of patient 

and provider satisfaction, to improve the experience of 

both parties;  

5) To develop image-guided tele-robotics or mobile 

robotics with remote access by essential caregivers 

eliminating the need to enter ICUs or traveling to front 

lines for patient care, drug administration, ventilator 

control and other care services  

6) To integrate seamlessly wearable-based mHealth 

technologies with telerobotics for a closed-loop 

management of COVID patients spanning monitoring, 

prevention, diagnosis, treatment to rehabilitation, which 

would provide effective and efficient care while reducing 

the infection risks to healthcare workers;  

7) To identify and address the ethical issues, privacy risks 

and security threats that may result from the deployment 

of wearable devices, unobtrusive sensing and telehealth, 

with combined endeavors of science, technology, 

legislation, and policy, so as to realize the full potential 

of these technologies. 

VIII. CONCLUSION  

When an engineer creates a new product, he must research 

everything related to his concept in order to avoid mistakes, 

and he must be eager to introduce a high-quality, low-cost, 

high-accuracy, small-size, and simple-to-use product, after 

which he should solicit feedback from customers in order to 

improve his skills in the next design. As a result, the prospects 

for establishing a portable system for diagnosing COVID-19 

and SIDS are discussed in this study. The system is depicted 

as a block diagram using a low-cost patient status sensor in 

conjunction with a portable computing device such as a 

smartphone or tablet. The device's cost will be greatly 

reduced as a result of this arrangement, which will let it reach 

a wider audience. The method of measuring the transmission 

coefficient of the microwave signal through the patient's chest 

is presented as the primary way of state control. In this 

situation, measurements are taken at a single location but over 

a long period of time, such as when the device is worn 

constantly throughout the day. Because of the advantages of 

microwave technologies, we would use the proposed 

structure to monitor the condition of patients of various ages, 

including little children. The use of modern IT technologies, 

as well as the integration of additional sensors for the patient's 

vital activities and the status of the environment, will enable 

the establishment of a comprehensive system for monitoring 

the infant's condition and advising parents of necessary steps 

in a timely way. 
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