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Abstract— This paper transforms the LAEEBA protocol to 

raise the performance of the protocol. Modern health care 

system is one of the most popular WBAN applications and a 

hot area of research in subject to present work. Seven 

sensors Nodes are arranged on a human body having equal 

power and computation capabilities. Sink node is placed at 

waist .Different nodes are used to measure various activities 

like Viscometric sensor for continuous glucose monitoring 

etc. In the LAEEBA protocol all the nodes are active at 

every time, but the total usage period of few nodes is very 

less depending upon the disease covered. This improve the 

wastage of the energy so in this my proposed work I will try 

to sleep active node which not in use. The sink node will 

remain active all the time and other node in sleep state for 

some periodic time interval .sink all time broadcast message 

using TDMA and collect all reading from other nodes. The 

simulation results show that the proposed technique is better 

than the existing technique. The comparison is done by 

using the Energy ratio, PDR, E2E Delay and throughput. 

The delay gets decreased and the throughput gets increased. 

The PDR in the proposed algorithm is greater than the 

existing Algorithm so the proposed algorithm is better than 

the Existing algorithm. 
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I. INTRODUCTION 

Evolution of wireless, medical and computer networking 

technologies have merged into an emerging horizon of 

science and technology called Wireless Body Area 

Networks (WBANs).However; applications of WBASNs are 

not limited to medical field only. WBASN is also 

considered as an important branch of WSN due to its 

appliances. 

In WBANs, nodes are usually placed in the clothes, 

on the body or under the skin. In general, a WBAN topology 

comprises a set of sensor nodes, which have to be very 

simple, cheap, and energy efficient, and a sink node. Sensors 

collect information about the person and send it through 

multihop wireless paths to the sink, in order to be processed 

or relayed to other networks that receives all information 

from the sensors and provides an interface towards other 

networks or medical staff. Connecting health monitoring 

sensors wirelessly improves comfort for patients but induces 

a number of technical challenges like coping with mobility 

and the need for increased reliability. 

An important requirement in WBANs is the energy 

efficiency of the system. The sensors placed on the body 

only have limited battery capacity or can scavenge only a 

limited amount of energy from their environment. 

Consequently, in order to increase the lifetime of the 

network, energy efficient measures needs to be taken. From 

that point of view, several researchers are developing low 

power sensors and radios. Another possibility is the design 

of optimized network protocols to lower the energy 

consumption while satisfying the other requirements (1). 

II. RELATED WORK 

Very few works have appeared in the literature with the 

purpose of increasing network lifetime PDR,E2EDelay and 

throughput of Wireless Body Area Networks 

In the LAEEBA, we have found a mechanism to 

route data in WBANs with minimum path-loss over the link; 

and in which the merits of single-hop and multi-hop are 

utilized. The proposed scheme uses a cost function to select 

the most appropriate route to sink. This cost function is 

calculated based on their distance from the sink as well as 

their residual energy. Nodes with lesser value of cost 

function are elected as parent node. Other nodes become 

children of that parent node and forward their data to parent 

node. Two of the eight nodes forward their data directly to 

sink as they are placed near the sink; and will serve as the 

parent nodes. The channel for wearable BAN can be 

basically described by path loss models with two parameters 

of frequency and distance. It is calculated from its distance 

to sink with constant frequency 2.4GHz.Our simulation 

results shows that proposed routing scheme has considerably 

enhanced the network stability time and in terms of cross-

layer application, it has reduced the path-loss to a 

significantly low-level. (1) 

M-ATTEMPT, shows an energy efficient routing 

protocol for heterogeneous WBANs worn on a human body 

for continuous patient monitoring. The sink node is located 

on the center of human body. This thermal aware protocol 

uses single hop data transmission for critical data and and 

multi-hop for normal data delivery to the sink. It senses a 

hot-spot on the route, immediately changes its route by 

skipping that node until back to normal temperature. The 

protocol focuses on minimizing of energy consumption and 

maximizing the number of packets, sent over the network. 

Performance of indoor localization schemes for optimal 

placement of wireless nodes in a location where tracking is 

required, is verified in (9) 

Path loss in WBANs and its impact on 

communication is presented, performed for various models 

of In-Body and On-body communication and certain factors 

(like frequency, attenuation and distance etc), influencing 

path loss.(7) 

III. MOTIVATION 

As the aging population increases, the number of persons 

who need medical care or nursing is growing rapidly. 

Hence,the working load for the medical doctors and nurses 

becomes heavier and heavier. Applying medical information 

and Communication technology (MICT)to medical and 

healthcare services is one approach to improve the above 

situation and 

Provide a high quality medical support[8].Main roles of 

MICT include the following aspects:(8) 
(1) Network formation with high security and 

reliability for data delivery. 
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(2) Collection and transmission of various     medical 

and healthcare from vital sensors. 

(3) Ranging and positioning of sensors to find location 

of objectives wireless technology. 

WBANs are used to monitor human health with limited 

energy resources. Different path aware and energy efficient 

routing protocols have been devised to forward data from 

body sensors to medical server. It is important that data 

sensed by nodes on a human body be reliably received to a 

medical specialist for further analysis. In (7) authors have 

presented an opportunistic protocol which facilitates 

mobility at cost of low throughput and additional hardware 

cost of relay node. They have deployed sink at wrist. In this 

scheme, as the sink node goes away from transmission range 

of neighboring nodes, it takes the support of a relay node for 

the collection of data from other nodes(1) 

IV. PERFORMANCE METRICS 

Key performance metrics are evaluated for LAEEBA 

protocol and the definition of these metrics is given in 

following Sub sections. 

A.  Stability Period 

Stability period is the time span of network operation till the 

first node die. The time period after the death of first node is 

termed as unstable period. 
B. Residual Energy 

Residual energy is defined as the energy left with the nodes 
after a particular set of rounds traversed and is actually the 
difference in the initial energy and the utilized energy during 
network performance. 
C. Network Lifetime 

It is defined as the total network operation time till the last 
node die. 
D. Throughput 

Throughput is defined as the total number of packets 

successfully received at sink. 
E. Delay Spread 

Delay spread is a measure of the multipath richness of a 
communication channel or the arrival time difference 

between the earliest multipath component and the latest 

multipath component of the received signal. 
F. Pa t h - l o s s 

Path loss is the difference between the transmitted power of 
transmitting node and received power at receiving node. It is 

measured in decibels (dB)(1) 

V. TRANSFORM LAEEBA PROTOCOL 

The Minimum number of nodes in a WBAN architecture 

gives us an opportunity to relax constraints in routing 

protocols. Considering these constrains in mind, existing 

have tried to improve the  energy of the network as well as 

the path loss of the link being established between the 

nodes. The path selection is done in such a way that a path 

with minimum number of hops for data transmission, direct 

communication for emergency data and multi hop for 

normal data delivery. Thus, relay nodes can easily forward 

the received data to sink due to higher energy levels. 

Additionally, it analyzes their protocol for cross layer 

application in terms of path loss and network life-time.  

A. System Model 

In existing model, sink is placed at center of the human 

body. Since WBANs are heterogeneous networks, then 

placement of nodes on human body is an issue. Eight sensor 

nodes are deployed on a human body; having equal power 

and computation capabilities. Sink node is placed at waist 

.Node 1 is the sensor for detecting ECG while node 2 is the 

sensor for detecting Glucose. These two nodes transmit data 

directly to sink. Rests of the nodes are transmitting data to 

the sink through other nodes acting as relay. Figure 2 below 

shows the schematic diagram for existing protocol 

 
Fig. 1: Schematic Diagram for LAEEBA Protocol [1] 

B. Initialization Phase 

Three different types of tasks are performed in this phase 

first each node is informed with its neighbors, the location 

of sink on the body is identified and all the possible routes 

to sink are also evaluated. The sensors update their location 

of neighbors and sink when each node broadcasts an 

information packet containing its node ID, its own location 

and its energy status 

C. Next-Hop Selection Phase 

In this section, we present selection criteria for a node to 

become parent node or forwarder. To balance energy 

Consumption among sensor nodes and to trim down energy 

consumption of network, LAEEBA protocol elects new 

Forwarder in each round. The sink node knows the ID, 

distance and residual energy status of all its constituent 

Nodes. It computes the cost function of all nodes and 

transmits this value to all members. On its basis, each node 

decides whether to become a forwarder node or not. If i is 

number of nodes than cost function c(i) of i nodes is 

computed as follows:  

     
√    

    
                       (4.1)  

Where, in equation (4.1). d(i) is the distance  
between the node i and sink, E(i) is the residual energy of 
Node i and is calculated by subtracting the current energy of 

node from its initial energy. A node with minimum cost 
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Function is preferred as a forwarder. All neighbor nodes 

then stick to the forwarder node and transmit their data to it. 

Forwarder node aggregates data and transfers to sink. This 

node has maximum residual energy and minimum distance 

to sink; therefore, it consumes minimum energy to forward 

data to sink. Nodes like 1 and 2 for ECG and Glucose 

monitoring communicate direct to sink and do not 

participate in forwarding data. 

D. Change State of Node 

The sensor node can be at sleep state or active state. The 

sleep state energy consumption is very less as 

Compared to the active state. The sink node will remain 

active all the times and the other node are in the sleep 

state.The node which get selected for the transmission i.e. 

the parent node and the forwarder node will change its state 

to the active state , other nodes will remain in the sleep state. 

This procedure can be explained by the following flow  

diagram:   

 

E. Routing Phase 

Next-hop selection phase is followed by the routing phase.In 

this phase, such routes are selected which are at fewer hops 

to sink. As the nodes have information of all nodes and 

sinks location, so selected routes are steady fast and 

Consume less energy. In critical scenarios, all processes are 

lagged until critical data is successfully received by sink 

node. In case of emergency, all the implanted nodes on the 

body can communicate directly with the base station. In 

Direct communication, delay is much lower as compared to 

Multi-hop communication, because in Multi-hop 

communication, each intermediate node receives, processes 

and then sends data to next node. This causes delay and it is 

considerably increased due to congestion and becomes 

unacceptable in some critical scenarios. So, single-hop 

communication is used to minimize this delay.Energy 

consumed in single-hop communication is:  

ES-HOP= Etx                        (4.3) 

Where, In equation (4.3). Etx is the transmission 

energy and can be computed as: 
Etx=b x (Eelect+Eamp)  x                        (4.4) 

Where, In equation (4.4). Eamp is the energy  
needed for transmit amplifier up to a distance of d and 
packet size b. The energy consumption due to multi-hop 
communication is:  

EM-HOP=           1)                (4.5) 

Where, In equation (4.4). Erx is the energy required 

for reception, EDA is the energy consumption for data 
aggregation and n is the number of hops. Also it is assumed 

that Erx = Etx. 

F. Path-loss Selection Phase 

Human body is partially conductive by nature, and certain 

substances having varying thickness, characteristics of 

Impedance and dielectric constants are embodied in it. High 

losses may occur in response to the communication protocol 

adopted for nodes, in subject to the operating frequency 

band. Many standards are in use for communication in 

WBASNs, at present like Bluetooth, Zig-Bee, MICS etc 

.When devices communicate, losses between them cause 

degradation in the performance of monitoring system. Path 

loss includes all the consequences linked with distance and 

interaction of the propagating wave with physical objects in 

the environment between transmitter and receiver. Hence, it 

is the reduction in power density of an electromagnetic 

wave. In case of WBANs, path loss depends on distance and 

frequency. 

VI. IMPLEMENTATION 

The paper implements the proposed protocol by using 

NS2.35 which is installed over fedora 17. The simulation is 
analyzed over different scenarios having different nodes. 

The snapshot of the NAM file is shown below: 
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Fig. 2: NAM Shows the Position of Nodes 

First sink node broadcasts the message and get 

packet data from all neighbor node in our proposed 

technique  

The sink node always in active node and send broadcast 

message periodically 

 
Fig. 3: Sink Broadcast Message 

This technique work on dual mode communication  

for multihope communication .TLAEEBA select forwarder 

node which have their neighbor data and sink location ID 

and transmit this packet to sink node on that time remaining 

node change their state active node to sleep node and 

increased lifetime of battery 

 
Fig. 4: Select Forwarder Node 

In simulation we are use energy.awk file for 

compare both technique from the comparison we found  

xgraph which indicate that in proposed protocol we 

minimized used of battery for that we can transmit more 

packet data from node to sink and improve the life time of 

battery .below xgraph show that how  we can minimized 

residual energy in transform LAEEBA protocol 

 
Fig. 5: Comparison of Residual  Energy between Existing 

and Proposed Technique 

 
Fig. 6: Comparison of PDR between LAEEBA and 

TLAEEBA 
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Fig. 7: Comparison of E2edelay between LAEEBA and 

TLAEEBA 

 
Fig. 8: Comparison of Throughput between LAEEBA and 

TLAEEBA 

VII. CONCLUSION 

Our simulation output  show that the proposed technique is 

better then Exciting technique The comparison is done by 

using the Packet Delivery Ration, E2E Delay, throughput 

and Residual Energy. The delay gets decreased and the 

throughput gets increased. In  proposed algorithm use of 

residual Energy is minimum as compare to existing 

technique so node transmit more packet data to sink node 

and improve battery life The PDR in the proposed algorithm 

is greater than the existing algorithm so the proposed 

algorithm is better than the existing algorithm.  Infuture, this 

work can be extended in terms of security. This work is not 

capable to handle the faulty node, this procedure can be 

added to extended the work. 
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