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Coexistence of ZigBee-Based WBAN and Wi-Fi for Health Telemonitoring Systems





ABSTRACT
The development of telemonitoring via wireless body area networks (WBANs) is an evolving direction in personalized medicine and home-based mobile health. A WBAN consists of small, intelligent medical sensors which collect physiological parameters such as EKG (electrocardiogram), EEG (electroencephalography) and blood pressure. The recorded physiological signals are sent to a coordinator via wireless technologies, and are then transmitted to a healthcare monitoring center. One of the most widely used wireless technologies in WBANs is ZigBee because it is targeted at applications that require a low data rate and long battery life. However, ZigBee-based WBANs face severe interference problems in the presence of WiFi networks. This problem is caused by the fact that most ZigBee channels overlap with WiFi channels, severely affecting the ability of healthcare monitoring systems to guarantee reliable delivery of physiological signals. To solve this problem, we have developed an algorithm that controls the load in WiFi networks to guarantee the delay requirement for physiological signals, especially for emergency messages, in environments with coexistence of ZigBeebased WBAN and WiFi. Since WiFi applications generate traffic with different delay requirements, we focus only on WiFi traffic that does not have stringent timing requirements. In this paper, therefore, we propose an adaptive load control algorithm for ZigBee-based WBAN/WiFi coexistence environments, with the aim of guaranteeing that the delay experienced by ZigBee sensors does not exceed a maximally tolerable period of time. Simulation results show that our proposed algorithm guarantees the delay performance of ZigBee-based WBANs by mitigating the effects of WiFi interference in various scenarios.



        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is very important to facilitate patients' access to healthcare professionals without saturating the available resources, and this is one of main expected outcomes of the wireless health remote monitoring approach.
· Moreover, adaptive frequency hop spread spectrum allows BLE to co-exist with Wi-Fi.
· The wireless link used for body sensors should reduce the interference and increase the coexistence of sensor node devices with other network devices available in the environment. 
· This is especially important for large scale implementation of WBAN systems.
· Non-existent support for massive data collection and knowledge discovery. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this several issues need to be resolved by both networks operators and hardware manufacturer for a better support to mobile health services.
· To avoid this problem, the authors in propose interference mitigation algorithms that are applied when ZigBee and WiFi devices operate on the same channels. 
· Although the authors in consider coexistence of ZigBeebased WBANs and WiFi devices for health telemonitoring, none of them specifies a solution to the interference problem.
· However, this process results in the same problems that arise from the channel allocation algorithms (i.e., additional delay and limited number of channels).
2.2. PROPOSED SYSTEM 
· The proposed system is highly customizable vital signal monitoring system based on Wireless Body Area Networks (WBAN). 
· The proposed system allows the incorporation of diverse medical sensors via wireless connections and the live transmission of the measured vital signals over public wireless networks to healthcare providers. 
· We propose a wireless BAN composed of off-the-shelf sensor platforms with application-specific signal conditioning modules.
· The purpose of this scenario is to evaluate whether use of mobile communications can improve quality of care and decrease lag-time between the accident and the intervention.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In extensive efforts have been made to enhance the performance of ZigBee in coexistence environments. 
· In the presence of WiFi traffic on the shared channel, however, ZigBee-based WBANs can suffer significant degradation in delay performance due to WiFi interference.
· We aim to improve the delay performance of the ZigBee network by controlling only the WiFi traffic generated from delay-tolerant applications so that delay-sensitive WiFi traffic remains uninterrupted.
· We demonstrate that the delay performance for the ZigBeebased WBAN is guaranteed by the proposed algorithm.
· To see the effects of considering the patient’s mobility on the performance of our algorithm and the Bridging approach, we compare the performance of the two approaches. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Cooperative Carrier Signaling: Harmonizing Coexisting WPAN and WLAN Devices
	X. Zhang and K. G. Shin, 
	We propose a novel mechanism, called cooperative carrier signaling (CCS), that exploits the inherent cooperation among ZigBee nodes to harmonize their coexistence with WiFi WLANs.

	Implementation and Application of a Multi-radio Wireless Sensor Networks Testbed
	Z. Zhao, G. H. Yang, Q. Liu, V. O. K. Li, L. Cui, 
	EasiTest provides a powerful tool not only for the study and evaluation of large-scale, heterogeneous sensor networks, but also for quick prototyping of practical WSN applications.

	Developing ZigBee Deployment Guideline Under WiFi Interference for Smart Grid Applications
	P. Yi, A. Iwayemi, and C. Zhou, 
	 In this paper, we aim to develop practical ZigBee deployment guideline under the interference of WLAN. 

	Interference-aware Topology Control for Low Rate Wireless Personal Area Networks
	J. Kim and Y. Kwon, 
	This paper proposes an interference-aware topology control algorithm to reduce the interference effects.




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:
    In ZigBee-based WBANs with coexisting WiFi networks, most ZigBee channels overlap with IEEE 802.11 WiFi channels, resulting in increased delays for ZigBee packets due to interference. To solve this problem, we have proposed an adaptive load control algorithm that controls only the WiFi traffic generated from delay-tolerant applications dynamically with the aim of guaranteeing that the delays experienced by ZigBee sensors do not exceed the maximally tolerable delay period. We have also analyzed the PER in ZigBeebased WBAN/WiFi coexistence networks and the delay from a ZigBee sensor to the coordinator while considering the effects of interference from the ZigBee network and other WiFi networks. In addition, the traffic classification is presented to classify applications. We have demonstrated via simulation results that the proposed algorithm guarantees the delay requirement for ZigBee sensors. 
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