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Abstract—In a WBAN, network longevity is a major challenge 

due to the limitation of the availability of energy supply in body 

nodes. Therefore, routing protocols can play a key role towards 

making such networks energy efficient. In this work, we exhibit 

that a routing protocol together with an effective body node 

coordinator (BNC) deployment strategy can influence the 

network lifetime eminently. Due to advancement in the 

telecommunication, wireless communication, wireless sensors, 

and other technologies a new field of research has been evolved 

and this area of research is termed as Wireless Body Area 

Networks. In WBAN miniaturized sensor nodes are implanted in 

the blood stream or on the human body. These sensor nodes are 

battery dependent, once the battery dies, node also dies. That’s 

why minimum energy consumption with reliable data 

transmission is primary requirement in WBAN. 
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I.  INTRODUCTION (Heading 1) 

Wireless body area networks (WBAN) give an incredible 
chance for remote health observance. However, engineering 
WBAN health observance systems encounters variety of 
challenges as well as efficient WBAN observance information 
extraction, dynamically fine tuning the monitoring method to 
suit the quality of information, and to permit the translation of 
high-level necessities of medical officers to low-level sensor 
reconfiguration.[4]. 

A Body area Network is formally outlined by IEEE 802.15 
as “a communication standard optimized for low power 
devices and operation on, in or round the physical body (but 
not restricted to humans) to serve a range of applications as 
well as medical, consumer electronics/personal entertainment 
and others” [6]. A WBAN connects freelance sensor nodes, 
known as body node (BN), by using a central controller, 
known as Body Node coordinator (BNC). the basic conception 
of WBAN is to continuously monitor a patient’s different bio-
signals like EEG, ECG, blood pressure, sugar level, heart beat 
rate, body temperature by using sensors, placed at totally 
different elements of the human body, and provides an 
efficient mean of communication among body nodes (BNs) 
with the outside world. [6] 

In the 90’s , different groups at MIT (Massachusetts 
Institute of Technology) start working on wireless personal 
area network (WPAN) with the aim to communicate between 
various information devices which are attached to human body 

either on the body or implanted [3].These groups were 
intended to use electrostatic field communication technology 
for data communication and processing. In 2001, Zimmerman 
[4] presented how electronic devices implanted or on the body 
can communicate with each other using capacitive coupling 
picoamp currents. PAN standards do not satisfy the medical 
requirements for BAN. So, to overcome the short comings of 
IEEE 802.15.1 and 802.15.4, a committee was established in 
January 2006 named as Wireless Next Generation (WNG) 
which focuses on new topics on wireless technologies. Later 
on, IG-WBAN (interest group) was established in May 2006, 
which was approved as SG-WBAN, a study group. This study 
group was further certified as TG6 (Task group) in January 
2008 under 802.15.In May 2008, all submitted applications to 
TG6 was compiled into a single document and a draft for 
BAN was approved in December 2011. 

Due too many recent technological advances and new 
ideas, like wireless body area networks (WBANs) and low-
power wireless communications, pervasive health monitoring 
and management services have become increasingly popular. 
However, efficient management of the big range of monitored 
information collected from numerous WBANs is a vital issue 
for their large-scale adoption in pervasive health care services. 
Since WBANs have limited memory, energy, computation, 
and communication capabilities, they need a powerful and 
scalable high-performance computing and large storage 
infrastructure for real-time processing and information 
storage, further as for online and offline information 
analysis.[3] 

II. ROUTING PROTOCOLS IN BODY AREA NETWORKS 

Communication in the wireless body area networks 
depends upon routing protocol. Each node after sensing data 
routes the packet according to the routing protocol 
implemented. But developing routing protocol for the wireless 
body area networks is a challenging task due to following 
challenges. 

A. Body Mobility & Network Topology Partition 

Different postural movements like sitting, standing, 
walking, running or other posture causes dynamism in the 
human body and in response to it network topology 
connections changes or May disconnects. Sometimes body 
clothing even become the reason for signal blockage and 
fading. That’s why proposed routing protocol should deal with 
these signal attenuation issues. 
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B.  Body Temperature 

Overheating of nodes may result in rising body temperature 
which can harm body tissues. So the proposed routing protocol 
must be temperature sensitive and it should keep the node 
temperature below the danger level in order to minimize signal 
interference and avoid tissue damage. 

C. Energy Consumption & Network lifetime 

In the medical WBANs, there are number of sensor nodes 

implanted on or in the blood stream of the patient. Frequent 

replacement of nodes must be avoided especially when nodes 

are implanted within the human body because they are not 

easily accessible. And this is only possible if nodes are 

equipped with long battery life and network depletion time is 

as low as possible. That’s why routing protocols require 

reliability, increased network lifetime and reduced energy-

consumption for prolong use [12]. 

D. Limited Hop Count 

Increased number of hops will surely leads to increased 

energy consumption. So, hop count threshold must be 

considered during proposing any routing protocol. 
 

III. PROPOSED METHOD 

A. Min Hop Algorithm 

MIN Congestion aware algorithm takes into thought even 
the traffic stuck up at the router ports unlike the previous 2 
approaches. MIN adaptive routing proposes that each router be 
aware of network’s traffic situation and adapt its routing 
accordingly. It is also prologs a history window which keeps 
track of the queues of the nodes. The maintenance should be 
taken care by a device which has the capability to recharge 
itself or to be replaced easily and should have highest life. In 
fact the maintenance has to be done by router. 

The Min Hop algorithm can be described as follows 

 

1. Source Node, Destination Node & Transmission 
Range acts as an input. 

2. The neighbor nodes are computed w.r.t Source Node. 

3. If the neighbor nodes has the destination node then 
stop the process. 

4. If the Destination node is not present then jump to 
Step5 

5. Compute the distance of each of the neighbor w.r.t 
destination 

6. Find the node which corresponds to minimum 
distance. 

7. Repeat the process until destination is reached. 

 

Fig.1 Min hope algorithm 

 

 

B. Proposed algorithm 

Algorithm (N, Src, Dst)  

/* Define a Network with N Nodes with Source and 

Destination*/  

1. For i=1 to N  

 

[Define N nodes with the Position and Energy Specification]  

{  

2. Nodes (i). Position=AreaPos(x, y)  

 

Nodes(i). Type = (Info)  

Nodes(i). Energy=1J  

Nodes(i). CommCount=0;  

}  

3. Set CurNode=Src  

 

[Set Source Node as Current Node]  

4. While CurNode! =Dst  

 

[Repeat Process Till Destination Node does not Occur]  

{  

5. Generate the Neighbor List for CurNode called NeighList  

6. Set nexthop = NeighList (1)  

7. For i=1 to NeighList. Length  

 

{  

8. If (Nodes (i).Energy>EThreshold And Distance(i, 

Dest)<Distance(CurNode, Dest))  

9. {  

 

{  

10. Set nexthop=i;  

 

}  

11. Else If (NeighList (i). Energy>Nodes (nexthop). Energy 

and NeighList (i). Type=Data and NeighList (i). 

Distance<Sensing Range)  

 

{  
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12. Set nexthop =i;  

 

}  

13. Else If (NeighList (i). CommCount<Threshold and 

NeighList (i).Type=Data and NeighList (i). Distance<Sensing 

Range)  

 

{  

14. Set nexthop =i;  

 

}  

}  

15.}  

16. Nodes (nexthop). Energy= Nodes (nexthop). Energy-

Forwarding Energy;  

17. Path. Add (next hop)  

18. Nodes (nexthop). CommCount= Nodes (nexthop). 

CommCount+1  

19. Set CurNode= nexthop  

20.Set BNC 
} 

IV. RESULT 

After In energy aware routing, one of the most used 
performance assessor metrics is the Depletion Time, which is 
defined as the time until the first node (or a fixed percentage of 
nodes) of a network depletes its available energy. Commonly, 
the routing protocols, used in WBANs, can be classified (based 
on their data transmission manner) as multi-hop routing 
protocol and cluster-based routing protocol. 

 

Fig.2 Node deployment of body area network 

Fig.2shows the node deployment of body area networks the 
dead and alive node of the network. 

 

 

Fig.3 graph of no. of nodes v/s rounds 

Fig.3 represents the graph of dead node of the network with 
the no. of round taken by node, it shows comparison between 
simple and proposed technique. 

 

Fig.4 graph of packets sent to sink v/s rounds 

Fig.4 represents the graph of packet sent to sink of the 
network with the no. of round taken by node, it shows 
comparison between simple and proposed technique. 

 

Fig.5 graph of residual energy v/s rounds 

Fig.5 represents the graph of residual energy of the network 
with the no. of round taken by node, it shows comparison 
between simple and proposed technique. 
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Fig.6 Packet dropped at sink in Round 

Fig.6 represents the graph of packet dropped at sink of the 
network with the no. of round taken by node, it shows 
comparison between simple and proposed technique. 

 

Fig.7 Packet received to sink in Round 

Fig.7 represents the graph of packet received at sink of the 
network with the no. of round taken by node, it shows 
comparison between simple and proposed technique. 

 

Fig.8 Path losses versus Round taken by body area network 

Fig.8 represents the graph of Path loss to the rounds taken 
by body area network for sink with the no. of round taken by 
node, it shows comparison between simple and proposed 
technique. 

 

Fig.9 Graphical representation of delay of body area 
network 

Fig.9 represents the delay occurred in the proposed work to 
optimize the body area network. 

V. CONCLUSION 

In this work, to provide an efficient energy to the node and 
also to improve the network lifetime, various techniques have 
been discussed. The various techniques such as HEED,BNC 
placement algorithms includes Distance Aware BNC 
Placement Algorithm-Iterative, Distance Aware BNC 
Placement Algorithm-Fixed and Position Aware BNC 
Placement Algorithm has improved the network lifetime 
efficiently with less computational processing rather than the 
node placement algorithms of Wireless sensor network. 

REFERENCES 

 
[1.] Lokesh Kumar Soni, Arati M. Dixit “Energy Efficient Data 

Broadcasting in a Body Area Network Middleware for Medical 

Applications”, International Journal of Computer Applications (0975 – 

8887) Volume 124 – No.4, August 2015. 

[2.] Hanson, Mark A., Harry C. Powell Jr, Adam T. Barth, Kyle 

Ringgenberg, Benton H. Calhoun, James H. Aylor, and John Lach. "Body 

area sensor networks: Challenges and opportunities." Computer 1 (2009). 

 

[3.] Boonma, Pruet, Paskorn Champrasert, and Junichi Suzuki. "Bisnet: 

A biologically-inspired architecture forwireless sensor networks." In 
Autonomic and Autonomous Systems, 2006. ICAS'06. 2006 International 

Conference on, pp. 54-54. IEEE, 2006. 

 

[4.] Heinzelman, Wendi B., Amy L. Murphy, Hervaldo S. Carvalho, 

and Mark Perillo. "Middleware to support sensor network applications." 
Network, IEEE 18, no. 1 (2004): 

 

[5.] Keoh, Sye Loong, Naranker Dulay, Emil Lupu, Kevin Twidle, 
Alberto E. Schaeffer-Filho, Morris Sloman, Steven Heeps, Stephen 

Strowes, and Joe Sventek. "Self-managed cell: A middleware for managing 

body-sensor networks." In Mobile and Ubiquitous Systems: Networking & 
Services, 2007. MobiQuitous 2007. Fourth Annual International 

Conference on, pp. 1-5. IEEE, 2007. 

 
[6.] Koutsoukos, Xenofon, Manish Kushwaha, Isaac Amundson, 

Sandeep Neema, and Janos Sztipanovits. "Oasis: A service-oriented 

architecture for ambient-aware sensor networks." In Composition of 
Embedded Systems. Scientific and Industrial Issues, pp. 125-149. Springer 

Berlin Heidelberg, 2008. 

 

[7.] Seeger, Christian, Kristof Van Laerhoven, And Alejandro Buchmann. 

"Myheal thassistant: An Event-Driven Middleware For Multiple Medical 



ISSN: 2321−7529 (Online) | ISSN: 2321−7510 (Print)               International Journal of Research & Technology_July_Volume 05 Issue 04 

www.ijrt.org   13 

 

Applications On A Smartphone-Mediated Body Sensor Network." 
Biomedical And Health Informatics, Ieee Journal Of 19, No. 2 (2015). 

 

[8.] Kim, Yung Bok, Marie Kim, And Yong Joon Lee. "Cosmos: A 
Middleware Platform For Sensor Networks And A U-Healthcare Service." 

In Proceedings Of The 2008 Acm Symposium On Applied Computing, Pp. 

512-513. Acm, 2008. 
[9.] Liu, Ting, and Margaret Martonosi. "Impala: A middleware system for 

managing autonomic, parallel sensor systems." In ACM SIGPLAN 

Notices, vol. 38, no. 10, pp. 107-118. ACM, 2003. 
 

[10.] Wolf, Peter, Andreas Schmidt, Javier Parada Otte, Michael Klein, 

Sebastian Rollwage, Birgitta König-Ries, Torsten Dettborn, And Aygul 
Gabdulkhakova. "Openaal-The Open Source Middleware For Ambient-

Assisted Living (Aal)." In Aaliance Conference, Malaga, Spain, Pp. 1-5. 

2010. 
 

[11.] Munasinghe, Kumudu S., and Abbas Jamalipour. "Body Node 

Coordinator Placement Algorithms for Wireless Body Area Networks." 

Internet of Things Journal, IEEE 2, no. 1 (2015): 94-102. 

[12.] Souto, Eduardo, Germano Guimarães, Glauco Vasconcelos, 

Mardoqueu Vieira, Nelson Rosa, and Carlos Ferraz. "A message-oriented 
middleware for sensor networks." In Proceedings of the 2nd workshop on 

Middleware for pervasive and ad-hoc computing, pp. 127-134. ACM, 

2004. 

 

[13.] Chen, Min, Sergio Gonzalez, Athanasios Vasilakos, Huasong Cao, and 
Victor C. Leung. "Body area networks: A survey." Mobile networks and 

applications 16, no. 2 (2011)  

 
[14.] Wolf, Peter, Andreas Schmidt, Javier Parada Otte, Michael Klein, 

Sebastian Rollwage, Birgitta König-Ries, Torsten Dettborn, and Aygul 

Gabdulkhakova. "openAAL-the open source middleware for ambient-

assisted living (AAL)." In AALIANCE conference, Malaga, Spain, pp. 1-5. 

2010. 

 
[15.] Shen, Chien-Chung, Chavalit Srisathapornphat, and Chaiporn Jaikaeo. 

"Sensor information networking architecture and applications." Personal 

communications, IEEE 8, no. 4 (2001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


