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ABSTRACT 

Wireless Body Area N/WS are emerging as 

important network, applicable in various fields 

like healthcare etc. In previous paper , we study 

some techniques like TZS, BPR, energy efficient 

and Hybrid (LEACH+PEGASIS). These 

techniques work with some topologies not with 

all topologies and consume more energy and 

gives less throughput. But now in this paper 

work are using two such techniques  by making 

a Hybrid technique using BODY POSTURE 

BASED ROUTING and TIME ZONE 

COORDINATED SLEEP SCHEDULING which 

are energy efficient in wireless body area 

network. TZS technique which divides the 

network in different time zone is only work in 

hierarchical topology. On the other hand if we 

talk about BPR what we get is that it only works 

well in star and flat topology. So we make a 

universal technique which works well in all kind 

of topologies and is more energy efficient and 

gives more throughput. 

INTRODUCTION 

A wireless sensor network(WSN) is a group of 

miniaturized sensor nodes which are deployed in 

a field to monitor physical conditions 

autonomously. WSNs measure a great number 

of physical conditions like sound, pressure, 

temperature etcetera. 

Sensor nodes than pass this sensed data to a base 

station or sink. The current advance WSNs are 

bidirectional that also control the activity of 

sensor node. The military applications give rise 

in development and advancement in wireless 

sensor networks. Today these WSNs are 

deployed in many industrial applications to 

monitor industrial process, industrial control and 

monitoring health of machine. The WSN is 

composed of ’sensor nodes’ which can be few in  

 

numbers, hundreds or thousands in numbers. A 

sensor node in WSN is connected with other 

sensor node or with several sensor nodes. A 

sensor node consists of many components, a 

microprocessor or a microcontroller to control 

the operation of node, a radio trasciever to 

communicate, and to interface sensors with 

power source, an electronic circuitry is used. 

Batteries are normally used as power source in 

these sensors or energy is harvested from any 

available source. The size of the sensor node 

varies according to application, as sensor node 

can have a size of shoe box or a tiny senor like 

dust grain. Similarly the sensor has had variable 

cost. The prise of a sensor node may range from 

few dollars to hundreds of dollars as a node 

contain complex circuitry and advance features. 

Many topologies are used in these networks like 

simple star topology or advance multihop 

topologies. One of the major application of 

WSN technology is monitoring of human health. 

In WBAN, only few sensors are used which are 

implanted in body or positioned on the body. 

These tiny sensors placed on patient’s body 

measure vital signs like blood pressure, Glucose 

level, pulse rate etcetera. These measured values 

are then forwarded to the medical server or 

doctor to further analyse the patient’s condition. 

Wireless sensors provide continuous monitoring 

of patient at remote place. Advancement in 

wireless technology born a new generation of 

WSN which is suitable for networking on the 

human body or in the human body. For data 

transfer among sensor nodes a point to point 

topology or multihop topology is used in these 

networks. Use of topology depends on the 

application, for example to measure the postures 

of an athlete require a multihop topology. The 

sensed data is exchange among sensor nodes and 

then it reaches to base station or sink. Sensors 
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can be implanted or placed on the athlete’s body. 

A large number of communication standards are 

used for WBAN. Wearable devices which are 

based on micro chips also rely on these 

standards. Most widely used standards are 

Bluetooth, ZigBee,MICS, and Ultra Wide Band 

(UWB) IEEE 802.15.6 

IEEE 802.15.1 is a communication standard 

which is used for short range communication, 

typically within 10m range. The data rate of 

Bluetooth standard is 

3Mbps. The bandwidth of Bluetooth standard is 

high while latency rate is low. High bandwidth 

encourages use of Bluetooth standard in UHC. 

However, this standard consumes high energy, 

so this standard is normally avoided in UHC. 

This standard is not well fit for network of 

sensitive bandwidth and latency. 

With the enhancement in MEMS technologies, a 

large number of low priced sensor nodes are 

possible in an area. A sensor mote can be used to 

measure a specific phenomenon in the 

monitored area e.g. temperature, pressure, 

humidity etc. A wireless sensor network (WSN) 

[1] consists of a large amount of sensors and an 

information receiving hub known as sink. WSN 

are used in a variety of applications like traffic 

monitoring, environment supervision and health 

monitoring [2]. Sensor networks interrelate with 

outer world via a sink node. Sensor nodes are 

limited battery powered and have a fixed 

transmission range. As a node can transmits only 

up to a fix number of hops, nodes use multi-hop 

forwarding to transmit data towards the sink 

node. Due to fix transmission range of nodes, 

nodes near the sink have to transmit more data 

as compared to other nodes, an energy 

imbalance problem known as energy hole 

emerges near the sink [3].  

 Ahmed et al. have done a survey on holes 

problems in WSNs. However they are not 

specific about energy holes and holes removing 

mechanisms [4]. Jabeur et al. have given a cause 

effect solution perspective to all types of sensor 

holes [5]. Authors have provided effects of holes 

on network and described some existing 

approach to prevent, avoid, detect and repair 

holes. Khan et al. have described challenges in 

detecting holes in network [6]. Fang et al. have 

proposed method to locate and bypass holes in 

network [7]. Due to energy holes network dies 

quickly. Authors in [8] show that because of 

energy holes 90% energy of network remains 

unused. Forgoing research shows that energy 

depletion near the sink is more and presence of 

energy hole in network leads to earlier death of 

network. Network lifespan is determined by 

feeblest node in network while spatial and 

temporal are the important features of network 

lifetime. In this work, detailed analysis of 

available techniques in the literature has been 

summarized.  

 Energy Holes can be of two types, one in outer 

area and other near the sink node depending on 

the type of transmission. If direct transmission 

[9] is used nodes which are far off the sink node 

needs more transmission power to transmit their 

data to sink node and therefore deplete their 

energy faster as compared to nodes near the 

sink. However in case of multi-hop 

communication energy holes appears near the 

sink node. Nodes near the sink node carry heavy 

traffic as compared to other nodes. LEACH [10] 

is a well-known energy balancing protocol in 

WSNs. In LEACH sensor nodes are clustered in 

to cluster members and cluster heads. Cluster 

heads receive data from members, aggregate it 

and transmit to the sink. To reduce energy 

depletion of cluster head, it is changed at every 

round. A senor node can turn out to be a CH just 

once in an epoch and sensor nodes not selected 

as a Cluster Head in present round have a chance 

to become cluster head in next round. However 

there is no uniform distribution of cluster heads 

in LEACH. There is a possibility that nodes in 

an area not covered by any CH may lead to 

higher energy depletion and therefore creates 

energy holes. LEACH is a good energy 

balancing protocol but it does not provide the 

solution for energy holes. 

RELATED WORK 
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Akram et al. [1] proposed a protocol THreshold 

based Energy-efficient FAtigue Measurement 

(THE-FAME) for soccer players using WBASN. 

In THE-FAME protocol, a composite parameter 

has been used that consists of a threshold 

parameter for lactic acid accumulation and a 

parameter for measuring distance covered by a 

particular player. When any parameters's value 

in this composite parameter shows an increase 

beyond threshold, the players is declared to be in 

a fatigue state. The size of battery and sensor 

should be very small for the sake of players' best 

performance. These sensor nodes, implanted 

inside player's body, are made energy efficient 

by using multiple sinks instead of a single sink. 

Mat lab simulation results show the 

effectiveness of THE-FAME. 

Sthapit et al. [2] presented a new medium access 

control (MAC) protocol called Radio Triggered 

Sensor MAC (RTM) protocol that is expected 

for the next generation sensor network. The 

proposed RTM is a cross-layer MAC protocol 

which utilizes the passive radio sensor hardware 

for efficient medium access. The passive radio 

sensors harvest the energy from the wireless 

signal and energize it. The passive radio sensor 

is responsible for waking up the sleeping node. 

The sensor nodes stay in the sleep mode with 

their normal communication radio turned off. In 

order to communicate with neighboring sensor 

nodes, a wake-up signal is transmitted. This 

wake-up signal energizes the passive radio 

sensors waking up the sensor nodes. After the 

data communication, the sensor nodes are turned 

off. We compared RTM with Sensor MAC (S-

MAC) protocol under various duty cycles 

through simulation in Network Simulator (ns-2). 

The simulation results show that RTM is 2 times 

energy efficient than S-MAC (with 20% duty 

cycle) at message period of 3 secs and 6 times at 

message period of 15 secs. Also, the latency of 

RTM is very close to the latency of S-MAC 

without duty cycle. This MAC protocol showing 

less energy consumption and faster data delivery 

features will be very valuable to specific 

applications such as wireless body area network 

(WBAN) and security monitoring system. 

Ameen et al. [3] proposed a MAC protocol for 

WBAN using wakeup radio mechanism. We 

present a detailed analytical model for both 

energy consumption and delay. We have 

simulated the proposed MAC and compared the 

results. It is found that the proposed MAC has 

improved the performance in terms of energy 

consumption and delay. 

Kailas et al. [4] investigated the advantages of 

resorting to cooperative communications for 

WBANs in terms of minimized energy 

consumption. Adopting an energy model that 

encompasses energy consumptions in the 

transmitter and receiver circuits, and 

transmitting energy per bit, it is seen that 

cooperative transmission can improve energy 

efficiency of the wireless network. In particular, 

the problem of optimal power allocation is 

studied with the constraint of targeted outage 

probability. Two strategies of power allocation 

are considered: power allocation with and 

without posture state information. Using 

analysis and simulation-based results, two key 

points are demonstrated: (i) allocating power to 

the on-body sensors making use of the posture 

information can reduce the total energy 

consumption of the WBAN; and (ii) when the 

channel condition is good, it is better to recruit 

less relays for cooperation to enhance energy 

efficiency. 

Latre et al. [5] presented a new cross-layer 

communication protocol for WBANs: CICADA 

or Cascading Information retrieval by 

Controlling Access with Distributed slot 

Assignment. The protocol sets up a network tree 

in a distributed manner. This tree structure is 

subsequently used to guarantee collision free 

access to the medium and to route data towards 

the sink. The paper analyzes CICADA and 

shows simulation results. The protocol offers 

low delay and good resilience to mobility. The 

energy usage is low as the nodes can sleep in 

slots where they are not transmitting or 

receiving. 

Forouzandeh et al. [6] proposed a novel 

technique which allows the implanted sensor 

nodes to communicate with a base station 
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located outside the body efficiently by 

consuming the minimum amount of energy. Our 

proposed protocol allows the battery to last 

significantly longer even for years with a gain of 

up to 100's times of power saving. This will 

improve the quality of patient life, and reduce 

risk of infection resulting from frequent 

chirurgical operations needed to replace such 

implantable batteries. Also, a new time 

synchronization algorithm is briefly introduced 

in this work that is especially applicable to our 

proposed communication protocol. 

PROBLEM FORMULATION 

Energy efficiency has always been the back 

bone of wireless technology. We in this work are 

using two such techniques which are energy 

efficient in Wireless body area networks. TZS 

technique which divides the network in different 

time zones is only working in star topologies it 

is not good for pee to peer networks. On the 

other hand if we talk about BPR what we get is 

that it only works well in flat topologies. A 

universal technique which works well in all 

kinds of topologies and is energy efficient is still 

missing in the field of body area networks. We 

will be working in that direction. 

OBJECTIVES 

 To study various Homogeneous Clustering 

Protocols like- LEACH,PEGASIS,HEED, 

etc. 

 To review various WBAN (Wireless Body 

Area N/w) standards like- IEEE 802.15.1, 

etc. 

 To propose an efficient energy technique for 

WBANs by making a Hybrid technique 

using BODY POSTURE BASED 

ROUTING and TIME ZONE 

COORDINATED SLEEP SCHEDULING. 

 Analyzing the proposed protocol with 

LEACH and Mod-LEACH on the basis of 

Energy and Throughput. 

Fig 1: Methodology 

 

RESULTS AND DISCUSSIONS 

 

 

Fig 2: Normal Scenario 

The image above shows the communication 

from source to sink in a normal scenario. 
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Fig 3: Communication from Source to Sink with 

Time-Zoned Scheduling 

The figure above shows communication from 

source to sink in a Time-Zone Scheduling 

Scenario. The black nodes are sleeping nodes. 

 

 

Fig 4: Communication in a Body Posture 

Routing Scenario (Normal Case) 

The figure above shows communication in a 

Body Posture Routing Scenario. There are 

multiple sinks in a BPR scenario. 

 

 

Fig 5: Body Posture Routing with Hybrid of 

Time Zoned Scheduling Algorithm 

The figure above shows a Body Posture Routing 

Algorithm with Hybrid of Time Zoned 

Scheduling algorithm. 

 

 

Fig 6: Power Consumption in Case of BPR, 

Normal Routing, Time Zone Scheduling and 

Hybrid Scenario.(100 Nodes) 

The green plot shows the power consumption of 

Hybrid Scenario and it clearly shows that hybrid 

scenario has minimum power consumption in 

case of 100 nodes. 
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Fig 7: Power Consumption comparison in case 

of BPR, NR, TZS and Hybrid scenario. (200 

nodes) 

With 200 nodes in an area, the BPN shows some 

improvement but Hybrid scenario is still better 

in this case too. 

 

 

Fig 8: Power Consumption comparison in case 

of BPR, NR, TZS and Hybrid scenario (500 

nodes). 

With 500 nodes, the Hybrid approach shows no 

differentiable difference compared to 200 nodes 

although, the BPR failed again and shows 

deterioration. 

 

Fig 9: Throughput of NR, BPR, TZS and Hybrid 

Scenario with 100 nodes 

In this case again, Hybrid scenario gives the best 

throughput while BPR has worst throughput out 

of 4 cases. 

 

 

Fig 10: Throughput of NR, BPR, TZS and 

Hybrid Scenario with 200 nodes 

With 200 nodes there is no visible difference in 

throughput of Hybrid scenario. 
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Fig 11: Throughput of NR, BPR, TZS and 

Hybrid Scenario with 500 nodes. 

Still with 500 nodes, there is no visible 

difference in throughput of Hybrid scenario. 

This shows the stability of the Hybrid algorithm 

with respect to the number of nodes in the 

scenario. 

 

CONCLUSION AND FUTURE WORK 

WBN is network of sensors on a body or body 

shaped network. These tiny sensors placed on 

patient’s body measure vital signs like blood 

pressure, Glucose level, and pulse rate etcetera. 

These measured values are then forwarded to the 

medical server or doctor to further analyze the 

patient’s condition. Wireless sensors provide 

continuous monitoring of patient at remote 

place. We have considered 4 scenarios Normal, 

TZS, BPR and Hybrid. In both the parameters i.e 

in power and in Throughput the hybrid proves 

better.  

The future scope of this work will be further 

reducing the energy consumption by using 

recovery nodes in body area networks. 
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