
IJRIT International Journal of Research in Information Technology, Volume 4, Issue 5, May 2016, Pg 32--44 

Payel Ray, IJRIT-32 

 

 
 

International Journal of Research in Information Technology 

(IJRIT) 

                      

                      

                       www.ijrit.com               ISSN 2001-5569 

 

Study of Patient Monitoring in Hospitals 

Using Wireless Sensor Network 
 

Payel Ray
1
 

1
Department of Computer Science & Engineering, 

University of Kalyani, WB, India 

payelray009@gmail.com, 

 

Ranjan Kumar Mondal
2
 

2
Department of Computer Science & Engineering, 

University of Kalyani, Kalyani, India 

Email: ranjan@klyuniv.ac.in 
 

Debabrata Sarddar
3
 

3
Assistant Professor, Department of Computer Science & Engineering, 

University of Kalyani, Kalyani, India 

Email: dsarddar1@gmail.com 
 

ABSTRACT 

A number of hospitals and medical centres are exploring applications of wireless sensor network (WSN) 

technology to a wide range of medical applications, including pre-hospital, and in-hospital emergency care, 

disaster response, and stroke patient rehabilitation. Current Healthcare Wireless Sensor Networks (HCWSN) 

research trends focus on patient, reliable communication, patient mobility, and energy-efficient routing, among 

others. The studies focus on different cluster-based routing protocols which are used in increasing energy 

efficiency of WSN for healthcare application and to point out important issues in cluster-based routing (CBR) 

protocol that guide to improve them in order to extend their application range. Today, WSNs are becoming 

popular and many routing protocols have been proposed in the literature with a focus on the hierarchical routing. 

This paper surveys the WSNs energy-efficient CBR techniques that are used for Healthcare Communication 

system. Recent advancement and limitations of previous studies were highlighted. 

The routing protocols are categorized according to their respective energy efficiency. We intend for researchers 

to quickly identify areas that require more attention and to propose a novel methodology for improving the 

effectiveness of existing protocols. 

 

Keywords — Routing Protocols, Healthcare, Node, Sensor Nodes, Wireless Sensor Networks. 

 

INTRODUCTION 

 
Wireless Sensor Networks have become one of the flourishing research fields in recent years, as they are 

intended to have wide applications in military, environmental, and many other fields. It observes a physical 

phenomenon, processes observed data locally and wirelessly communicates information to central Base Station 

(BS).The BS analyses information and initiates suitable response if required (1).The more modern networks are 

bi-directional, also enabling control of sensor activity. The development of wireless sensor networks was 

motivated by military applications such as battlefield surveillance; today such networks are used in many 

industrial and consumer applications, such as industrial process monitoring and control, machine health 

monitoring, and so on. Wireless sensor networks consist of hundreds to thousands of low-power sensor nodes, 

operating in an unattended environment, with limited resources. These sensor nodes have the ability to 

communicate either among each other or directly to a base station. The wireless sensor network, which consist 

of small, light and inexpensive wireless sensor nodes, have the ability of sensing impersonality things and nature 
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phenomena, provide information at any time and place. So they are intended for a broad range of environmental 

sensing applications from vehicle tracking to habitat monitoring .But its application also have many limitations, 

such as sensor nodes are severely constrained by the amount of battery power, so it is necessary for 

communication protocols to conserve nodes energies so as to maximize their lifetime. 

 

 

 
                                            Diagram of WSN 

 

Characteristics of WSN 
 Currently, the wireless network includes mobile communications network, wireless LAN, Bluetooth network, 

Ad hoc network and so on. Similar to Ad hoc network, sensor network has many characteristics such as 

mobility, switching character and the limit capability of the battery power. 

 

Computing capabilities Because of the limit of cost, size and battery power consumption, program space and 

memory space of the sensor is very limited. 

 

Battery energy Sensor nodes are often become invalid and abandoned because the power is exhaust. Therefore, 

the protocols and algorithms should to be considered for battery energy conservation in advance. In addition, the 

energy consumption of the nodes transmit data information is more than the energy of the nodes implement 

computing consume. 

 

Communication capabilities Senor Network’s Communications bandwidth is narrow and changeful, and its 

communications distance is only tens to several hundred meters. Because the senor will be easily influenced by 

the impact of natural environment such as mountains, buildings and storms, rains and lighting, the terrain 

obstacles and the weather. 

Dynamic The sensor node will exit from the networks because of the battery exhaustion and other failures. It is 

possible that some new sensor nodes be moved or added into network because of tasks requirement. These will 

bring about changes in the topology of network, so the WSN topology must have the function of the 

reconfiguration, dynamic and self-adjustment. It is a difficult research spot. 

 

No centre, self-organization The deployment of wireless sensor nodes does not need preinstall any network 

infrastructure. Sensor node, which it can collaboratively adjust itself perform and distribute algorithm, can 

rapidly and automatically form an independent network after nodes switch on. 
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Multi-hop communications Sensor node only can communicate with direct neighbours in the WSN. If one 

node need communicate with the nodes, which is beyond the coverage of the node’s radio frequency.  It must be 

via multi hop route transmit data through the intermediate nodes. The traditional wired network multi-hop route 

is used the gateways and the routers to achieve. Not only the nodes of WSN act as data collector and sender, but 

also do it acts as the information router. 

 

 

Possible applications for infrastructure-free networks 
Disaster relief application One of the most important application types for WSN are disaster relief operations. 

A typical scenario is wildfire detection. Sensor nodes are equipped with thermometers and can determine their 

own location. These sensors are deployed over a wildfire, for example, a forest from an airplane. They 

collectively produce a ―temperature map‖ of the area or determine the perimeter of areas with high temperature 

that can be accessed from the outside. Some of these disaster relief applications have commonalities with 

military applications, where sensors should detect, for example, enemy troops rather than wildfires. 

 

Medicine and health care:- The use of WSN in health care applications is a potentially very beneficial, but also 

ethically controversial application. Possibilities range from postoperative and intensive care, where sensors are 

directly attached to patients—the advantage of doing away with cables is considerable here –to the long term 

surveillance of patients and to automatic drug administration. 

 

Precision agriculture:- Applying WSN to agriculture allows precise irrigation and fertilizing by placing 

humidity/soil composition sensors into the fields. A relatively small number is claimed to be sufficient, about 

one sensor per 100 m* 100m area. 

 

Telematics:- Partially related to logistics applications are applications for the telematics context, where sensors 

embedded in the streets or roadsides can gather information about traffic conditions. 

 

Machine surveillance and preventive maintenance:- The main advantage of WSNs in machine surveillance 

and preventive maintenance is the cable free operation, avoiding a maintenance problem in itself and allowing a 

cheap, often retrofitted installation of such sensors. Besides these , there are some another application of WSN 

like Finding out empty parking lots in a city, without asking a server, Search-and-rescue in an 

avalanche Personal area networking (watch, glasses, PDA, medical appliance, …) 

 

Scope of the work 
 The general scope of our work is study of Patient Monitoring using wireless sensor network (wsn) technology 

in hospitals. This will enable monitoring patient health wirelessly and provide real time updates of patient’s 

health via the base station to doctors and other medical professionals. To achieve this, we propose a routing 

protocol that captures patient data thereby monitoring and recording the patient’s vital signs and send these to 

appropriate base station. The main objective of the protocol design for this kind of network is to reliably 

approximate observations from the combined data provided by sensor nodes while considering their limited 

energy, memory, and computing capabilities. 

 

RELATED WORK 

 
Recently many applications on WSN have been proposed for medical healthcare. A popular sensor network 

application designed for the medical and healthcare industry is Code_Blue. Code_Blue (2) is designed for 

emergency medical care and is used to monitor a patient’s heart rate, blood oxygen saturation, and ECG through 

the use of Berkly MICA2 motes, a pulse oxygen meter, and an ECG mote. The vital signs from the patient can 

be either transmitted via multihop communication to a wired base-station or to PDA devices carried by hospital 

staff or EMTS. The infrastructure incorporated routing, node naming and discovery. Code-Blue uses an adhoc 

network to collect data from patients to an information panel. However, security is not integrated although the 

researchers suggest using an ECG based security protocol as an add-on services. In terms of hardware, the 

infrastructure consists of several sensors. One of the major components of Alarm Net is star gateway, which 

holds the code for the alarm gate module, which handles most of the security functionality that include the 

Secure Remote Password (SRP) protocol, authentication, and secure communication. It also takes care of 

message handling, query and report parsing as well as database access. The main issue with alarm net is its 

platform dependency. Medical sensor network architecture called SNAP was proposed at the University of 

Memphis to address the security challenges in sensor networks. The infrastructure does not developed security 

mechanisms consisting of ECC-based secure key exchange protocol, symmetric encryption and decryption to 
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protect data integrity, and two-tier authentication scheme using patient biometrics. SNAP used two types of 

node; one with limited power node and another with unlimited power node. The unlimited power node would be 

active most of the times and the limited power node goes into sleep state if they are not alive. This portion 

describes works based on modifications or variation over Low-Energy Adaptive Clustering Hierarchy (LEACH) 

protocol. A couple of these are mentioned here as: Several algorithms, CNM (Centralised Network Manager), 

LNCA, Energy Leach Protocol. I-Leach etc. Based on energy usage every sensor nod and changes in the 

Mission and the environment, the gateway sets routes for sensor data, and arbitrates medium access among 

sensors. In the conventional Protocol of direct transmission energy, multihop routing, and static clustering may 

not be optimal for sensor network. LEACH is a clustering based protocol that utilizes randomized rotation of 

local cluster based stations (cluster heads) to evenly distribute the energy load among the sensors in the network. 

LEACH uses localized co-ordination to enable scalability and robustness for dynamic networks and incorporates 

data fusion into the routing protocol to reduce the amount of information that must be transmitted to the base 

station. LEACH can achieve as much as a factor of reduction in energy dissipation compared with conventional 

routing protocol. Local Negotiated Clustering Algorithm (LNCA) presents a novel cluttering algorithm, which 

employs the similarity of nodes readings as an important criterion in cluster formation.[3]LNCA greatly reduces 

data-reporting-related traffic with reasonable clustering cost. A hybrid routing protocol (APTEEN)[4] which 

allows for comprehensive information retrieval. The nodes in such a network not only react to time-critical 

situations, but also give an overall picture of the network at periodic intervals in a very energy efficient manner. 

Such a network enables the user to request past, present and future data from the network in the form of 

historical, one-time and persistent queries respectively. Rumor Routing, which allows for queries to be delivered 

to events in the network. Rumor Routing is tunable, and allows for trade-offs between setup overhead and 

delivery reliability. It's intended for contexts in which geographic routing criteria are not applicable because a 

coordinate system is not available or the phenomenon of interest is not geographically correlated. HEED 

periodically selects cluster heads according to a hybrid of the sensor residual energy and a secondary parameter, 

such as node proximity to its neighbours or node degree. HEED was proposed with four [5]primary goals 

namely (i) prolonging network lifetime by distributing energy consumption, (ii)terminating the clustering 

process within a constant number of iterations, (iii) minimizing control overhead, and (iv) Producing well-

distributed CHs and compact clusters. Cluster head selection is the most important part in ENERGY LEACH 

Protocol. This considers residual energy of node as the main metric that decides if these nodes become into 

cluster head or not in the next round. In the first step communication, each node has equal probability to turn 

into cluster head. Here n number of nodes are randomly selected as cluster heads, after that remaining energy 

will be considered for the selection of cluster heads in the next round communication, and so on until all nodes 

are dead. Energy-Leach is also based on several round. In Energy Leach Protocol the two phases namely setup 

phase and cluster steady phase are also present. Multihop-Leach Protocol selects optimal path adopts multihop 

between head node and sink. The working of the protocol is as follows: 

 

10 First of all here cluster head adopts multihop communication and then, according to the selected optimal 

path, these cluster heads transmit data to the corresponding cluster head which is nearest to sink. Finally this 

cluster head sends data to sink. Conservation of energy is very much important in network lifetime of WSN. 

Here two parameter are important to show the state of network energy consumption, they are:-Residual energy 

of all nodes another one is Time of network death for different no of nodes. Here if we see the performance of 

Leach, energy Leach and multihop Leach Protocol then it is clear from the core of the concept that multihop-

Leach protocol has more remaining energy. Multihop-Leach survives longer than energy-Leach and normal 

Leach. Thus it prolongs the network lifetime [6]. In I-Leach it has been shown that the node which has high 

probability becomes the cluster head. Another concept to consider the distance between node and the base 

station of cluster head. The procedure is performed by equally diving the network into four quadrants and the 

following the steps:- Four different cases has been observed by dividing the network. If node stays in the same 

quadrant of BS, then energy is given more weight age compared to distance from BS to cluster head selection.  

If node lies in 1
st
 or 4th quadrant then equal weight is given to distance and energy of node.  If node lies in 

diagonally opposite quadrant of the BS, then energy is given less weight age than distance from CH selection. 

 

 

 

 

 

PROPOSED WORK 

 
Patient Monitoring System (PMS) is one of the recent application domains that can make use of wireless sensor 

network technology. It can be found in the area of medical or patient monitoring. This field ranges from 

monitoring patients in the hospital using wireless sensors to remove the constraints of tethering patients to big, 
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bulky, wired monitoring devices, to monitoring patients in mass casualty situations, to monitoring people in 

their everyday lives to provide early detection and intervention for various types of disease. In these scenarios, 

the sensors vary from miniature, body-worn sensors to external sensors such as video cameras or positioning 

devices. This is a challenging environment in which dependable, flexible, applications must be designed using 

sensor data as input. We can consider a personal health monitor application running on a PDA that receives and 

analyses data from a number of sensors (e.g., ECG, EMG, blood pressure, blood flow). The monitor reacts to 

potential health risks and records health information in a local database. Considering that most sensors used by 

the personal health monitor will be battery operated and use wireless communication, it is clear that, this 

application requires networking protocols that are efficient, reliable, scalable and secure. Energy is the scarcest 

resource of WSN nodes, and it determines the lifetime of WSNs. WSNs are meant to be deployed in large 

numbers in various environments, including remote and hostile regions, where ad hoc communication is key 

component [7]. A WSN is a network of sensors that, continuously observes a physical phenomenon, processes 

observed data locally and wirelessly communicates information to central Base Station (BS). The BS analyses 

information and initiates suitable response if required. The main objective of protocol design for this kind of 

network is to reliably approximate observations from the combined data provided by sensor nodes while 

considering their limited energy, memory, and computing capabilities. The aim is to identify a routing protocol 

which will use minimum number of hops to forward data to Base Station (BS).It shall also try to save energy of 

the intermediate nodes. In most of the networks, protocols are independently developed and optimized for 

different communication layers, i.e., application, transport, network, data link, and physical layers [8]. Such 

protocols exhibit very high degree of performance in terms of metrics specific to each of the individual layers, 

but they are not jointly designed and optimized to maximize network performance in general while reducing the 

network energy consumption. Considering the limited energy, memory and computational capability of sensor 

nodes, joint design of layers, i.e., cross-layer design, stands as the most promising alternative [9]. Consequently 

cross layer protocols that try to exploit richer interaction among communication layers to achieve performance 

gains have emerged. A discussion on some of these protocols can be found in [10]. From among the proposed 

cross layer protocols, LEACH is a promising protocol that combines medium access with routing and 

application-specific data aggregation to achieve good performance in terms of network lifetime, information 

latency, and acquiring application dependent quality [11]. My work is focused on designing a healthcare WSN 

in which advance Leach (ADVANCED-Leach) is utilized. Consequently, a secure architecture for healthcare 

WSN is built with a concrete foundation that offers security services to healthcare WSN without taxing the 

already resource constrained WSN. 

 

 Algorithm (Advance-Leach) 
Step1:- 1) Create initial Network. 

 2) Select cluster head based on energy and distance with sink.  

3) If cluster head exists, then  

             3.1) Broadcast cluster head state.  

              3.2) Wait for request from member nodes. 

             3.3) Assign TDMA slots to common nodes in the cluster and inform all nodes. 

 4) Cluster formed and become steady state at one round. 

Step2:- (Proposed Modification in Advanced-LEACH) 

 n=no of total nodes, 

 P= the desired percentage of the cluster heads. 

 1) If the number of cluster heads is less than n*p, some nodes should be elected from the normal nodes into the 

cluster heads set.  

2) We set here a timer for every normal nodes. The value of time interval is set as the following 

 T=k/E ----------------[3] 

 (where k is the factor, E is the residual energy of each node.) 

 3) When the time expires, and if the number is less than n*p, the normal node with short time interval normal 

nodes broadcasts a CHs advertisement message(ADV_CH) to announce its CH status.  

4) When the number of cluster heads is greater than n*p, we can eliminate some low energy cluster head to 

modify the number of clusters to n*p.  

         The cluster heads sort their remaining energy by descend, if one cluster head’s energy is ranked behind 

n*p(here we assume a threshold value) it is changed to normal node. 

Basic Concepts of Patient Monitoring (PMN) System 

 
PMN can be set up in the ambulance where the head or aggregation node will be talking to the Base Station at 

the hospital. As the ambulance would be moving in and around the hospital, the head node can be maintained 

the same for the body range. In the situations like where a patient has to be monitored continuously, he can wear 

this PMN and be in contact with Base Station even though he is moving around Base Station. PMN provides the 
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design with a feature of mobility, allowing a patient to set up the system at his/her house or to wear it and walk 

around the hospital lawn. This monitoring system can also be carried around in the emergency vehicles like 

ambulances or fire rescue vans. 

 

 
 

Figure: - Patient Monitoring Network [2] 

 

Architecture for Healthcare WSN 

 
In the architecture for healthcare WSN, PMN can be accessed in a variety of locations, and each PMN has its 

head node identification. If the PMN is in the ambulance, then the head node uses Internet or any WAN to 

transmit the patient data to Base Station, which is (in most of the cases) located in the hospital. If Base Station is 

in the hospital, then the head node uses a LAN or a VPN to transmit the data. Base Station collects all 

information and stores in a database. In the database, each record might be stored with the head node ID and the 

patient ID for more confidentiality. Whenever a doctor or a care giver would like to go through the records of 

the patient, the doctor can access the data base directly using the local area network or VPN or even the database 

can be designed to be accessed it through the Internet. The concept is based on three-tier architecture where in 

one region, the range of the sensor nodes remains within a body range, which means that the sensor nodes are 

always in the same region of its head node on the patient. In the region, next to one described above, the range 

between the head nodes and the Base Station since it is the head node that is mobile along with the patient while 

transmits the data to Base Station. The range in this region would be a local area. In the right region, the range 

would be wide area or via the Internet. The right region also contains the databases. This three tier design of 

healthcare WSN naturally matches to the unique security requirements of healthcare applications. 

 
 

 

 

Diagram of the architecture 
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Figure:- healthcare architecture of WSN [2] 
 

 Routing Protocol  
Wireless sensor network (WSN) is widely considered to be the most important technologies of the twenty-first 

century [12].In the past decades, it has received tremendous attention from both academia and industry all over 

the world. A WSN typically consists of a large number of low cost, low-power, and multifunctional wireless 

sensor nodes, with sensing, wireless communications and computation capabilities [13]. These sensor nodes 

communicate over short distance via a wireless medium and collaborate to accomplish a common task. In many 

WSN applications, the deployment of sensor nodes is performed in an ad hoc fashion without careful planning 

and engineering. Once deployed, the sensor nodes must be able to autonomously organize themselves into a 

wireless communication network. Sensor nodes are battery-powered and are expected to operate without 

attendance for a relatively long period of time. In most cases it is very difficult and even impossible to change or 

recharge batteries for the sensor nodes. WSNs are characterized with denser levels of sensor node deployment, 

higher unreliability of sensor nodes, and severe power, computation, and memory constraints. Thus, the unique 

characteristics and constraints present many new challenges for the development and application of WSNs. Due 

to the severe energy constraints of large number of densely deployed sensor nodes, it requires a suite of network 

protocols to implement various network control and management functions such as synchronization, node 

localization, and network security. The traditional routing protocols have several shortcomings when applied to 

WSNs, which are mainly due to the energy-constrained nature of such networks. For example, flooding is a 

technique in which a given node broadcasts data and control packets that it has received to the rest of the nodes 

in the network. This process is repeated until the destination node is reached. This technique does not take into 

account the energy constraint imposed by WSNs. As a result, when used for data routing in WSNs, it leads to 

problems like implosion and overlap [14, 15]. Given that flooding is a blind technique, duplicated packets may 

keep circulating in the network, and hence sensor nodes will receive those duplicated packets, causing an 

implosion problem. Also, when two sensors sense the same region and broadcast their sensed data at the same 

time, their neighbours will receive duplicated packets. To overcome the shortcomings of flooding, another 

technique known as gossiping can be applied. In gossiping, upon receiving a packet, a sensor would select 

randomly one of its neighbour’s and send the packet to it. The same process repeats until all sensors receive this 

packet. Using gossiping, a given sensor would receive only one copy of a packet being sent. While gossiping 

tackles the implosion problem, there is a significant delay for a packet to reach all sensors in a network. 

Furthermore, these inconveniences are highlighted when the number of nodes in the network increases. 

20 Keeping in mind the whole concept of WSN and the necessity of routing protocol of WSN, in my proposed 

work I have tried to identify a suitable routing protocol in patient monitoring system. 

Low-energy adaptive clustering hierarchy (LEACH Protocol) 
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Wireless sensor networks (WSN) consist of a huge number of small self-contained devices with computational, 

sensing and wireless communication capabilities. WSN aims to apperceive in collaborative mode, gather, deal 

with and send information to observer in network areas. Sensor, sensing object and observer form the three 

factors in WSN[15,16]. WSN protocol stack contains physical layer, data link layer, network layer, transport 

layer and application layer. According to network architecture, routing protocols are generally classified as 

plane routing, and level routing. Typical routing protocols are SPIN , Rumor Routing and etc; Typical level 

routing protocols are LEACH, PAGASIS, and TEEN etc. Among the numerous routing protocols, Low-Energy 

Adaptive Clustering Hierarchy (LEACH) is one of the first major improvements on conventional clustering 

approaches in WSN. Many clustering algorithms are based on the LEACH’s ideology and architecture. 

However, the LEACH clustering strategy mainly depends on the randomly selected cluster heads (CHs), 

resulting in the fluctuation of the number of cluster heads and the ignorance of the node’s residual energy . In 

order to prolong the life span of the entire network, LEACH is first proposed by W. B. Heinzelman. This is a 

cross layered protocol architecture that combines medium access with routing to collect and deliver data to BS. 

The main goals of LEACH are: increasing network lifetime, decreasing network energy consumption, reducing 

number of communication messages by data aggregation. In order to achieve these goals, LEACH uses 

hierarchical approach and organizes the network into a set of clusters. 

 

Description of LEACH protocol 
 Leach Protocol provides a conception of round. LEACH protocol runs with many rounds. Each round contains 

two states: 

Cluster-set-up 

Steady state 

 

 

 
Figure:-Operation Time of Leach [6] 

 

In cluster set-up state, it forms cluster in self-adaptive mode; in steady state ,it transfers data. The time of second 

state is usually longer than the time of first state for saving the protocol payload. Cluster head selection 

algorithm, adopted by Leach protocol, avoids fast energy loss of cluster heads and its data aggregation 

effectively reduces the amount of communication. Therefore, LEACH protocol prolongs the network life time in 

contrast to plane multi-hop routing and static routing. 
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The probability in selecting cluster heads is equivalent, without considering the remaining energy of nodes. 

Therefore, those nodes with less remaining energy may be chosen as cluster heads which will lead to fast energy 

loss of these nodes, hence making them invalid. 

 
The number of cluster heads may fluctuate heavily. The stochastic cluster-head selection of LEACH is prone to 

result in the unbalanced clusters partition in the network and thus increase the total energy dissipated in the 

system. 
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Simulation and Result 

Structure of network model  
Definition of nodes is described by creating NED file in OMNET++.In the diagram there is a Head node and 

non-head nodes or member node in each cluster.Set up process is done creating ―ini‖ file and ―NED‖ file. 

 

 
                                 Figure:-Structure of sink node, cluster head, non head node 

 

Files & Variables 
 sink.h, Wireless Node.h : Header files are there. WirelessNode.cc : Code file which is linked with Wireless 

Nod.h cluster.ned : Network descriptor file is connected with WirelessNode.cc & Wireless Node.h. 

cMessage:class name of the file WirelessNode.cc numSent, num Rececive,tx_interval, energy is implemented in 

WirelessNode.cc 
 

 Parameter and simulation  

We use similar random some nodes and radio models with LEACH [11] .This work sets the following 

parameters for simulation that are also followed in this current work. 1) Sensor nodes contain two kinds of 

nodes:-sink node that has no energy restriction and another one is common nodes with energy restriction. 2) 

Nodes are randomly distributed in a area. 3) The amount of data sent by nodes each time:-k=200 bit. 4) The 

initial energy of every nodes :E=0.5J 5)The percentage of cluster head : p=0.05. 

 

 Result Analysis For the result analysis the OMNet++ project is run in normal mode. And the output is 

observed in the output ―ide‖ file as shown in following the figure. 
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 Runtime simulation 

 
From those figure above we can say the total number of nodes that remain alive over the simulation time. Nodes 

remain alive for long time for ADVANCE_LEACH because its cluster head selection algorithm considers 
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residual energy and distance of node from Base station. Energy consumption in ADVANCE_LECAH is further 

decreased by starting the steady state phase only when sensor reading goes beyond a predefined threshold value. 

 

Conclusion and Future Scope 

 
Wireless sensor network is emerging as a significant element of next generation healthcare services. In this work 

we have proposed a patient monitoring system, which is able to continuously monitor the patient’s heart beat, 

blood pressure and other critical parameters when the patient is in the hospital. The entire system consists of a 

coordinator node to acquire the patient’s physiological data, forward the data to the base station. The system is 

able to carry out a long term monitoring on patient’s condition. Here we have tried to implement a routing 

protocol in the proposed model. Also, we have simulated the proposed model in OMNet++ simulator. Driven by 

user demand and fuelled by recent advances in hardware and software, wireless sensor networks for healthcare 

has shown their potentiality. Looking into the future, the tussle between trustworthiness and privacy and the 

ability to deploy large-scale systems that meet the applications requirements even when deployed and operated 

in unsupervised environments is going to determine the extent that wireless sensor networks will be successfully 

integrated in healthcare practice and research. Our future work also includes analysis on the improvement of the 

routing protocol which I have simulated in my proposed work. 
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