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PERFORMANCE ANALYSIS OF ZIGBEE BASED WIRELESS SENSOR NETWORK FOR REMOTE PATIENT MONITORING

ABSTRACT
Constant monitoring of patient’s health is essential to provide appropriate healthcare. With advances in electronic circuit miniaturization and micro-electromechanical systems (MEMS), wearable sensor nodes can be used to acquire physiological signals from patient’s body and transmit them to a remote location which can be accessed by the doctors. Wireless Sensor Networks (WSNs) are becoming an integral part of healthcare systems, as they can overcome the need for patients to be stationary while their vital parameters are being checked. In this paper we have studied and analyzed the effect of variation in senor node density, communication duration and data transmission rate on network performance in terms of Packet Delivery Ratio (PDR), throughput, average network delay and energy consumed. Simulations are carried out using ns2.34. Obtained network performance is analyzed in comparison with the required performance of various physiological signals used for patient health monitoring. Accomplished results provide direction to choose appropriate node density, data transmission rate and communication duration for required performance while establishing Zigbee sensor based patient monitoring system in practical.

INTRODUCTION
Constant monitoring of health and vital parameters of patients is essential to provide adequate healthcare. As vital parameters and health of a patient can fluctuate over time, there should be a mechanism to constantly report them to the doctors, nurses or caretakers, so that immediate care can be
given to the patient if required. In past, WSNs have been used to acquire data for industrial monitoring and diagnostics. Current trends in Telemedicine, Telecare, E-health and E-medicine are aimed towards enhancing the present healthcare systems to continuously monitor the health of patients through almost real-time updates of their medical records. Advances in electronic circuit miniaturization and Micro electromechanical systems (MEMS) have provided small sensor nodes which can be used to sense vital physiological signals from patient’s body and transmit them to required destination over a wireless network. Sensor nodes present in Wireless Sensor Networks (WSNs) are resource constrained because they have limited battery power, processing power and communication bandwidth. 

However, they have substantial data acquisition and distributed computing capabilities which make them crucial for sensing and monitoring applications. Patient health monitoring is one such application where WSNs have found a key role. Wearable physiological sensors can be placed on patient’s body to constantly monitor vital parameters of the patient such as body temperature, blood pressure, respiratory rate etc., and transmitted to the doctor over a wireless network. With the help of such networks, doctors, nurses and care takers can remotely and constantly monitor the health of the patients. Also, patients can move around within a given area while their vital parameters are being checked. Zigbee is a low-cost, low-power standard for wireless networks. Support of Zigbee for low power consumption and low data rate applications makes it a vital choice for sensor networks. Zigbee based sensing devices are widely being used in healthcare for remote patient monitoring. Zigbee based wearable physiological sensors can be used to monitor the vital parameters of the patients and transmit them to required destination node. The doctors can have a provision to access this information and provide required medical care to the patients. Before establishing a network for patient health monitoring, it is essential to predict the behavior of the designed network in different network conditions with the help of different network scenarios. 

Network simulations play an important role in studying the network performance under different network conditions. Network simulator tools give provision to perform such network analysis. ns2 is a discrete event simulator, actively used in networking research. In this paper, a Zigbee based sensor network for patient monitoring system is simulated in ns2.34. The performance of the simulated network is analyzed in terms of PDR, average network delay (latency), throughput and energy consumption. The obtained performance is analyzed in comparison with the required performance of physiological signals used for patient health monitoring in practical.
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HARDWARE USED
1. HEART BEAT SENSOR
2. TEMPERATURE SENSOR
3. PRESSURE SENSOR
4. SUGAR TESTER
5. CONTROLLER
6. 16x2 LCD
7. ZIGBEE MODULE
8. PERSONAL COMPUTER

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
3. TERMINAL WINDOWS
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