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A smart wearable system for sudden infant death syndrome monitoring





ABSTRACT
Sudden Infant Death Syndrome (SIDS) is one of the major causes of death among infants during their sleep. To increase the safety of the infants, we matched different emergent research fields for the development of Baby Night Watch. This Smart Wearable System (SWS), developed under the context of the European Texas Instruments Innovation Challenge (TIIC) 2015, is composed by the following elements: a Wearable IoT Device, a Gateway and the H Medical Interface. The Wearable IoT Device is a wireless sensor node integrated in a Chest Belt, and it has the capacity to monitor the following parameters: body temperature, heart and breathing rates and body position. After a minimal data processing, this set of information is sent to the Gateway, via ZigBee technology, and it is accessible to the user through the H Medical Interface. If a critical event occurs, the device will trigger an alarm, visible and audible in the proximity, and sends a distress message to a mobile application. The Baby Night Watch is an important tool for medical studies, since it allows the visualization of previous physiological data and export it to different types of datasets. Experimental tests have proven that the SWS has the potential to identify situations that could be potentially life-threatening for an infant.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The infant has to be watched continuously day and night it is a tedious process.
· The Zigbee technology could not cover large distances
· There it is not possible to receive information about the infant from long distances.Also the timing is not accurate. 
· Therefore there may be some issues regarding the timing to give tablets etc.
· The pressure sensor is used to determine the breath rate of the infant.
· The temperature and heart beat sensors are used to determine the temperature and heart beat of the infant respectively. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This makes our system less intrusive, more comfortable and, we have not to deal with problem of insufficient contact between the skin and the sensor. 
· Generally, understanding Infant’s problem is too tedious and they will show their distress distress by crying.
· A home based IoT framework exceptionally intended for new born children which would considerably help parents to understand the infant’s problem.
· Most of the issues faced by the infant and parents will get updated information on a real-time basis by extending the use of wireless communication technologies. 
2.2. PROPOSED SYSTEM 
· This paper proposes a productive infant monitoring framework utilizing wearable sensors with wireless communication medium.
· The proposed framework utilizes a new simpler design which comprise of relevant sensors attached to microcontroller and it is safely fasten with infant. 
· The proposed system consists of various nano sensors and communication modules used in effective monitoring of the infant.
· In the proposed system, the pulse sensor is used to measure the heart rate of the infant constantly and if any abnormal readings the indication will be sent to their parent’s through GSM module. 
· Various kinds of wearable sensors have emerged for different purposes with the development of sensing technologies.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· With a careful selection of the threshold limits the algorithm is able to achieve a good performance. 
· A similar performance was achieved when the infant is lying on his stomach but, in this situation, the data collected was from the YY’s axis. 
· Along with the metrics reliability and latency, the system has to operate continuously for long periods of time (over 8 hours), making the energy efficiency an important metric of the system.
· A reduction of the computation resources required and, consequently, on a more energy efficient algorithm.
· The biggest advantage of the TMP007 is that it allows to measure the infant’s body temperature without any contact with the skin of the infant. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Wireless Body Area Networks: A Survey
	S. Movassaghi, M. Abolhasan, J. Lipman, D. Smith, and A. Jamalipour, 
	The aim of WBANs is to simplify and improve speed, accuracy, and reliability of communications.

	Energy Saving Mechanism for a Smart Wearable System: Monitoring Infants during the Sleep
	D. Fernandes, A. G. Ferreira, S. Branco, J. Mendes, and J. Cabral, 
	These emergent systems have strong Quality of Service (QoS) requirements, with focus on reliable communication and low power consumption.

	Smart wearable systems: Current status and future challenges
	M. Chan, D. Estève, J.-Y. Fourniols, C. Escriba, and E. Campo, 
	Our objective has been to examine the current research in wearable to serve as references for researchers and provide perspectives for future research.

	A survey on wearable sensor-based systems for health monitoring and prognosis
	A. Pantelopoulos and N. G. Bourbakis, 
	This paper attempts to comprehensively review the current research and development on wearable biosensor systems for health monitoring.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard



2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
   The Baby Night Watch is capable of detecting unexpected events and registering several physiological parameters, making it a powerful medical tool to understand SIDS, and a reliable real-time monitor of infants. The project proved that with a small amount of hardware a huge number of parameters can be measured, improving the users experience and safety of the infant. The data rate produced by the Wearable IoT Device is in the order of 35 bytes per minute, easily supported by ZigBee. 
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