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Abstract— Wireless technology has advanced to be become a vital part of our lives starting from mobile communication to 
health care departments. The main purpose of this research is to analyse and design efficient transmission control 
mechanisms for handling critical and non-critical data. In most of the existing literature works of WBAN, adaptive and 
reliable data transmission is handled individually. The proposing technique will be a combined approach for reliable and 
adaptive data transmission in WBAN. The research is also to design efficient fault-tolerant techniques based on network 
stability, residual energy. The proposing new technique will state that the throughput and packet delivery ratio increases and 
packet drop, overhead and energy consumption decreases. 
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I. INTRODUCTION 

 
Sensor networks that are wearable or 

implanted on a human body are called Body Area 
Network (BAN), the same implemented using 
Wireless modules classifies it under Wireless Body 
Area Network. It is a miniaturized low-power sensor 
node, in, on or around a human body to monitor body 
functions and the surrounding environment. WBAN 
are used to monitor human health on remote access to 
update body condition and analysis day-to-day health 
as depicted in Fig 1. 
 

 
 

 
Fig 1 Representation of Wireless Body Area Network 

 
Current system are wired network that can 

work on a  
Protected environment at critical time hence wireless 
medium is used to analysis patients health on remote 
access with the normal day activity. 
 

In case of medical applications, the security 
threats may lead a patient to a dangerous condition,  

 
and sometimes to death. WBAN provides remote 
health monitoring of patients for a long time on 
different nodes such as Electrocardiogram (ECG), 
Electromyography (EMG), Electroencephalography 
(EEG), acceleration, angular moment, humidity, light, 
etc are deployed on Human body to collect 
physiological, Bio-kinetic and Ambient parameters 
and forward them to a remote medical server, PDA or 
internet for analysis by physician. A WBAN node 
being an autonomous device can search and find a 
suitable communication network to transmit data to 
remote database server for storage or connect itself to 
internet in a non-invasive manner. Communication 
medium used in WBAN are Wi-Fi, Wi-MAX and 
Bluetooth. Future implementation of GPS based 
location detectors and entertainment on computer 
gaming, dancing lessons, etc can be implemented. [1] 

 
 WBAN works with low-power and 
lightweight wireless sensor node which supports 
applications like ubiquitous healthcare. WBAN 
depend on system data transmission, reliability and 
latency with low power consumption. Design of these 
three layers determines the power consumption 
profile of WBAN. It should exchange data in high 
speed and control information remotely supervises 
various appliances when operating in remote patient 
monitoring environment. WBAN should be secure, 
self healing and should work at under other network 
devices operating at the same frequency. [2] 
 
II. WBAN ARCHITECTURE 

 
The architecture of the WBAN-based health 

monitoring system is multi-level operating structure. 
Level 1 encompasses a set of tiny, smart, low power, 
wireless sensors that are strategically placed on the 
user’s body. These sensors sample, process, and store 
information about user’s physiological signals. The 
second level consists of a wireless network preferable 
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ZigBee or Bluetooth modules. These form the 
integral link/gateway between the sensory network 
and the level 3 modules consisting of monitoring 
systems and dedicated processors/tools used by 
physicians during diagnosis and checkups. The 
representation of such multilayer    network is as 
depicted in Fig.2. The WBAN sensors communicate 
directly to a WBAN gateway that may be plugged 
into either a home server or a wired or wireless 
network appliance. The WBAN gateway provides 
time synchronization services (by transmitting 
periodic beacon messages) and forward messages to a 
home server or a medical server. If a user moves out 
of the WBAN gateway range, the sensors 
automatically begin buffering data locally. When the 
user returns and the WBAN link is re-established, the 
sensors automatically upload stored events of data 
provided by the sensory modules. [6]. This 
technology includes unobtrusive & routine health 
monitoring of patient, and treatment of many other 
diseases like gastrointestinal tract, neurological 
disorders, cancer detection handicap rehabilitation 
and the most threatening heart diseases. The collected 
data is via the body network coordinator. [3]. 

 
Based on the outputs of the level1 sensors provided 
the considered WBAN traffic is divided into three 
categories: 
 
 • On demand 
This traffic is mainly initiated by the doctor or 
consultants to acquire data collected for daily 
checkups or during scheduled diagnosis. 
  
• Emergency  
Emergency traffic is initiated by nodes when they 
exceed a predefined threshold and should be 
accommodated immediately. Such type of traffic is 
highly unpredictable and at the highest of priority. 
 
• Normal traffic  
Normal traffic is the data traffic which we use to 
monitor the normal condition of patient without any 
criticality and on demand events. 
  

 
 

Fig.2 Architectural Representation of WBAN 

A. APPLICATIONS 
 
 WBAN medical applications target on Heart 

problems, asthma, and emergency response, 
stress monitoring and normal physiological, 
ambient and bio-kinetic sensors. 

 
 Monitoring on daily activity for the angular 

motion, body temperature, blood-glucose 
level heart beat and for detecting diseases 
that may occur in future. [4] 

 
 Hip guard system is developed for patients 

who are recovering from hip surgery by 
monitoring the hip position and rotation with 
embedded wireless sensors. 

 
 On-medical applications are cell phone 

integration with music player hearing aids, 
fire fighting monitor, sports safety, emotion 
detection, soldiers vital monitor for blast 
monitoring, computer gaming. 

B. CHALLENGES IN WBAN 
 

Listed below are the few issues related in the 
implementation of Wireless Body Area Networks. 

 
 A dedicated adaptive wireless protocol 

should be designed for WBAN to 
accommodate critical and non critical data in 
the same platform with low latency and 
information loss probability. 
 

 Wireless security-key software components 
should be developed to accommodate secure 
wireless transmission. 

 
 Jitter, a number of hardware problems, such 

as a slow refresh rate, a bad connection 
between the video adapter and monitor, a 
hardware malfunction in the monitor, or 
poor synchronization in the signals being 
sent. 

 
 Increasing the sensor deployed in large 

numbers to increase the efficiency of the 
system. It is also very costly to check quality 
of service of individual sensors. 

 
 Performance is limited to the peripherals 

associated in the network. 
 

 Technical failure may occur depending on 
the natural disturbance on network stability, 
energy balance, traffic of data etc. 

 
 It is necessary that WBAN supports different 

QOS levels in case of multiple sinks 
(heterogeneous technology models) [5] 
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III. RELATED WORKS 
 

Beom Seok Kim et al [7] have proposed an 
adaptive and effective emergency handling scheme 
for super frame-structured WBAN MAC protocols. 
For effective emergency handling for a large and 
continuous CFP, the proposed scheme support 
immediate emergency handling using a Mixed Period 
(MP) instead of a Contention-Free Period (CFP). 
Next, an additional data transmission scheme using 
an Extended Period (EP), which supports guaranteed 
time slot (GTS) and which are not allocated due to 
emergency handling and burst traffic. This scheme 
can be applied to a general super frame-structured 
MAC protocol such as IEEE 802.15.4 and its 
extended version, which supports dynamic CFP 
allocations. 

 
Xiuming Zhu et al [8] have proposed a 

practical solution to implementation problems by 
appropriate design choices. In the application model, 
sensor processes send data periodically, and a sensor 
may depart and rejoin a network at any time. By 
using the offset-free scheduling model where the 
processes are executed periodically in accordance 
with a schedule whose length covers the hyper- 
period of the processes. Because of resource limits, it 
may not be feasible for a sensor node to keep a long 
global schedule covering the hyper-period. 

 
Guowei Wu et al [9] have proposed an 

adaptive and flexible fault-tolerant communication 
scheme for BSNs, namely AFTCS. When channel 
impairments occur, AFTCS can provide reliable data 
transmission for critical sensors by reserving channel 
bandwidth according to the perceived information 
about human physiological status, external 
environment, and the system itself. Fault-tolerant 
priority and queue are employed to adaptively adjust 
the channel resource allocation. 

 
Gabriel E. Arrobo and Richard D. Gitlin [10] 

has proposed a highly reliable wireless body area 
network (WBAN) that provides increased throughput 
and avoids single points of failure. Such networks 
improve upon current WBANs by taking advantage 
of a new technology, Cooperative Network Coding 
(CNC). Using CNC in wireless body area network to 
support real-time applications is an attractive solution 
to combat packet loss, reduce latency due to 
retransmissions, avoid single points of failure, and 
improve the probability of successful recovery of the 
information at the destination. Cooperative Network 
Coding has been extended from its original 
configuration (one-to-one) to many-to-many as in 
multiple-input-multiple-output (MIMO) systems. 
 

Raghav V. Sampangi et al [11] have 
proposed a security suite for WBANs, comprised of 
IAM Keys, an independent and adaptive key 

management scheme for improving the security of 
WBANs, and KEMESIS, a key management scheme 
for security in inter-sensor communication. The 
novelty of these schemes lies in the use of a randomly 
generated key for encrypting each data frame that is 
generated independently at both the sender and the 
receiver, eliminating the need for any key exchange. 
The simplicity of the encryption scheme, combined 
with the adaptability in key management makes the 
schemes simple, yet secure. 

I. OBJECTIVE OF RESEARCH 
 

The following are the objectives of the research: 
 

 To analyse and design efficient transmission 
control mechanisms for handling critical and 
non-critical data. 

 
 To design efficient techniques for power 

conservation. 
 

 To design efficient fault-tolerant techniques 
based on network stability, residual energy 
etc. 

 
 To design efficient authentication techniques 

for secured data communications. 
 

Different modules in the research. 
 

1. Fault-tolerant technique. 
2. Power conservation technique. 
3. Authentication technique. 

II. PROPOSED SOLUTION  
 In the literature there are works for adaptive 

transmission or reliable and secured transmission in 
WBAN individually, but very rarely both of them are 
considered. 

 
To provide fault-tolerance in WBAN in data 

transmission, we formulate an adaptive cooperative 
data transmission technique. In WBAN, the loss of 
data during transmission is avoided by using multi 
relay in which all the relay are used for collecting 
data from the sensor network and transmitting the 
collected data to the sink. The data transmission is 
independent of each relay by which the data 
transmission causes overhead in the network forming 
congestion in network.  

 
Fault related data are collected by the 

control node, on the bases of the physical 
environment, BSN system and Human body. Each 
control node maintains a priority queue in which the 
data with smaller fault tolerant value is given higher 
priority. Then, only for those higher priority data, 
transmission is done with help of relay nodes 
applying network coding technique so that the degree 
of data loss can be reduced. The low priority data can 
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be transmitted normally there by avoiding the co-
operative transmission.   

 
To avoid the fore mentioned problems, we 

propose to develop a technique for adaptive reliable 
cooperative data transmission technique for wireless 
body area networks. 

 
 

III. COMPARATIVE ANALYSIS 
 

Table 1. Comparative Analysis of Various Existing 
WBAN Techniques.  

 
 Data 
Transmission 
technique 

Performance 
Metrics 

  
Observations 

Adaptive 
transmission 
(AFTCS) 

Packet loss rate 
(Temperature 
Sensor) 

5.2%  lower 
than the 
existing body 
QoS 

Average packet 
latency 
(Temperature 
Sensor) 

11% lower 
than the 
existing body 
QoS 

 
 
Reliable and 
secured data 
(RSDT) 

Average end-to-
end delay 

100 % Less 
than the 
existing 
DQBAN 
scheme 

Packet delivery 
ratio 

52% Higher 
than the 
existing 
DQBAN 
scheme 

Packet drop 33.33 % Less 
than the 
existing 
DQBAN 
scheme 

Energy 
consumption 

34.78% lower 
than the 
existing 
DQBAN 
scheme 

 
CONCLUSION 
 

Wireless body area network works with low-
power and light weight wireless sensor node. It 
depends on system data transmission, reliability and 
latency with low power consumption. The proposing 
technique will be a simulation based that compares 
with an existing technique. Using this adaptive data 
transmission technique, fault-tolerance can be 
attained and at the same time the overhead involved 
in the co-operative transmission can also be reduced. 
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