International Journal of Engineering & Technology, 7 (2.33) (2018) 448-451

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index.php/IJET

SPC Research paper
Delay metric in wireless body area sensor net-works
Mrs. E. Ramya ! *, Dr. R. Gobinath 2
1 Research Scholar, Department of Computer Science, Chennai, India
2 Assistant Professor, Department of Computer Science, Chennai, India
*Corresponding author E-mail: ramyaprabakaran28@gmail.com
Abstract

Wireless Sensor Networks have the potential to greatly impact many aspects of medical care. This paper focuses on fundamental idea
about the Protocols, standards, Technologies and measurements taken by the Researchers in the area of Wireless Body Area Sensor. This
paper also listed various constraints in Wireless Body Area Sensor Networks and noticed the best suitable techniques for analyzing the
Sensor Data. The quality of service is the most fundamental characteristics of any applications like Wireless Network, Wireless Sensor
Network and Wireless Body Area Network. The performance factor in WBAN still remains trivial whereas performance issues are also a
great concern. This paper given the effort to analyze and present some of the protocols and technologies developed toward performance

issues in WBAN.
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1. Introduction

Wireless Sensor Network is a network that contains sensors are
scattered like ad hoc system. Every sensor in the network com-
municate with each other and sense the physical occurrence. The
data collected from the sensor is analyzed to get similar results.
Wireless sensor network contains standards, protocols, technolo-
gies, and algorithms with spontaneous abilities. A sensor is a
transducer which converts the physical energy e.g. Light, motion,
heat, vibration, and sound into electrical voltage or signals and
vice versa for transmission. Sensor node is a fundamental unit in
sensor network. Sensor network includes processor, memory,
transceiver, and power supply. It also contains a plenty of sensor
nodes placed inside or close to the sensed thing. Wireless sensor
networks mostly utilize relay transmission when ad hoc networks
utilize direct transmission. Wireless sensor networks are restricted
by sensors finite power and computational capability. Sensor
nodes don’t have any global ID because of the huge amount of
elevated and large number of sensors.

2. Wireless body area network

The vital applications of wireless sensor network on monitoring.
In Wireless Sensor networks, a plenty of sensors is scattered
throughout to gather and collect the information. Sensors are wire-
lessly connected and placed them on the human body to monitor
physiological metrics like body temperature, heartbeat is an en-
couraging development. This type of network is called a Wireless
Body Area Network (WBAN) or Wireless Body Sensor Network.

(WBSN). A Wireless Body Area Network is a wireless sensor
network developed to process independently to connect various
medical sensors and apparatus situated internal and external of a

human body. A Wireless Body Area Network allows low cost and
continuous health monitoring.

A wireless sensor network allows data collecting and computes to
be deeply placed in the physical environment. WBAN provides
compatibility and portability monitoring systems and environment
independent monitoring facility. Each Wireless body area network
has separate server such as a PDA that collects every data from the
sensors and acts as interface towards other networks. Connecting
health monitoring sensors wirelessly increases facilities for pa-
tients but it leads to a number of technical challenges like dupli-
cates with mobility and requires high reliability:

Table 1: Challenges of Wireless Body Area Sensor Network

Challenges Wireless Body Area Sensor Network
Node Size Very Small

No of Nodes Low

Node Replacement Difficult

Lifetime of nodes
Network Topology
Power Supply
Security Level

Several months/years

Dynamic due to body movement
Inaccessible and difficult to replace.
Higher

Table 1 describes the challenges of Wireless Body Area Network.
The size and weight of sensor nodes should customize for the
human body. The overall energy consumption of sensor nodes is
reduced to allow energy autonomy. The security of WBAN s
supported to secure the patient’s security. The sensed signal from
the body should have secure and limited access. The reliability is
the most important parameter and there is a need of special atten-
tion. The perception should be added to sensors so that each one is
capable of storing, processing and transferring signal continuously
in an event-triggered basis.

O
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Fig. 1: WBANS Communication Architecture.

Table 2: Papers under Wireless Body Area Network

Scope of Communica-

Name Authors Sensors tion Application

AMON:A Wearable Multiparameter . .

Medical Monitoring and Alert System, Ui e ey B, - ECG,BP GSM/UMTS e il el
kowicz tory disease.

2002 [3]

Magic System a new textile based

wear_ablg dewce_for _b!olqglcal_ S|g_nal Di Rienzo M, Rizzo F, Parati G~ ECG, Respiratory Bluetooth RGP EE T a_nd

monitoring applicability in daily life signal in motion.

and clinical setting,2005 [4]

Living Assistance Systems — An Am-  Jurgen Nehmer, Arthur Karsh- .

bient Intelligence Approach, 2006 [5] mer, Martin Becker B Zess, BERE Remlinze

o REETTIE WIGEE e St or Nuria Oliver, Fernando Flores- Respiratory and

monitoring and analyzing Physiologi- ' ECG, Respiratory Bluetooth P y

cal signals,2006 [6]

Body Area Network for Wireless

Patient Monitoring2008 [7]

Mangas

E.Monton, J.F. Hernandez, J.M.

Blasco

BP, ECG

ZigBee, GPRS, WiFi.

signal in motion.

Stress and fatigue

WBAN provides a fundamental structure for health care system. A
WBAN node is an independent node which can explore and dis-

cover a suitable transmission network to transfer information to a

remote database server for storage .It is also possible that a
WBAN connect itself to the internet to transmit data in non-
invasive manner. A WBAN contains lot of small sensor nodes

work

which are used to link to the external database server. A WBAN

Table 3: Delay Analysis in Wireless Body Area Network

application offers flexibilities and cost saving to both health care
professionals and patients.

3. Delay parameter in wireless body area net-

Title Authors Measurements Access Protocol Standards Technology
Performance Evaluation of a
Wireless Body Area Sensor Jamil Y.Khan, .
Network for remote Patient Mehmet R. Yuce 218 =2 DBy Camen I35 ZlgBee
Monitoring,2008[1]
Employing IEEE 802.15.4 for .
Quality of Service ggzig?gz_cao’ ST Energy consumption,
Provisioning in Wireless Body Average Queuing CSMA/CA |IEEE 802.15.4 NA
Valenzuela and
Area Sensor Networks, 2010 5 c Delay, Throughput,
[18] Victor C. M. Leung
Performance Analysis of the Transmission Delay
onioring Network, 2007 llangko Balssngham  ETCHOENd Delay,  CSMAICA R
[15] g ' 9 g Packet Delivery rate.
Analyzing Delay in Wireless .
Multihop Heterogeneous Body i X <"2%  Transmission Delay  CSMA/CA EEE 802154  Giore NEANUMTS,
Sensor Network, 2013 [16] o T
An Experimental Performance
Evaluation and compatibility Farid Touati, Throughput, End-to-
study of the Bluetooth low ochirkhand Erdenen-  End Delay, Packet NA IEEE 802.15.4 ZigBee, WiFi, Bluetooth
Energy based platform for ochir Error Rate
ECG Monitoring, 2015
Delay, Reliability and
Throughput Based on QOS
Profile: A MAC Layer Per- Muhammed Sajjad
P - Delay, Throughput, IEEE 802.15.4,
formance optimization Mech- Akbar, Hongnianyu, Reliability CSMA/CA, TDMA |EEE 802.15.6 NA

anism for Biomedical Appli-
cations in Wireless Body Area
Sensor Networks, 2016 [17]

Shuang Cang




Network delay is a most important performance metric of a tele-
communications network. Network delay consists of a no of delay
types. The delay of a network states that the time taken for a bit of
information to move across the network from one node or another
node or endpoint. Network delay is the total time taken from the
second the user gives a request until a response is received by the
user. It is measured in fractions of seconds.

Network delay consists of many delay components. The delay
components are transmission delay, propagation delay, routing or
queuing delay, processing delay. Table 2 describes the perfor-
mance metrics in Wireless Body Area Network. Delay may differ
with respect on the location of the particular pair of converse
nodes. Processing delay is the combined time needed for the two
end devices, typically a client and a server, to process the data and
gives a response. Processing delay is the time taken by the routers
to process the packet header. Processing delay can be decreased
by faster the CPUs. Queuing delay time is the packet spends in
routing Queues. Transmission delay is the time taken for the in-
formation to get inside the link. Transmission delay time takes to
push the packet's bits onto the link. Routing or queuing delay is
the time taken for the information to wait in routing queues. Queu-
ing and transmission delay can be reduced by faster the links.
Propagation delay is the time taken to cross a distance in a particu-
lar transmission medium. Propagation delay is the time taken for a
signal to reach its destination. Propagation delay can be reduced
only by moving data closer to its user. There is a reduced level of
delay that is skilled due to the time taken to send a packet one by
one through a link. This is extended to more variable level of de-
lay due to network congestion. IP network delays can range from
just a few milliseconds to several hundred milliseconds.

Table 4: Types of Medical Sensors with Delay <250 and Data Rate

Medical Applications Description Data Rate

Electrocardiogram (ECG) Measurement of heart rate tjgfr:wo 12

Electromyogram (EMG) Measurement of skeletal 320kbps
muscles

Electroencephalogram Measurement of brain activi-

(EEG) ty 90kbps

Magnetometer Measure magnetic induction Upto

9 intensity 50kbps

Measures the temperature of

Temperature the body 75-90 kbps
Measures the body move- 45-100

Accelerometer
ment kbps

4. Radio technology

In this section, the table5 provides a comparative study and prop-
erties of emerging radio technologies for BAN including Wireless
technologies like Bluetooth, ZigBee and WiFi. A widely used
WPAN technology is known as Bluetooth, Bluetooth technology
was designed as short range wireless transmission standard and it
is widely used for connecting a variety of personally carried de-
vices to support information and voice applications. WiFi uses
radio waves to connect the nodes and allows the devices to com-
municate with each other. WiFi technology is often used to join
Internet routers to devices like computers, tablets and phones.
WiFi also used to connect hardware components.

Table 5: Properties of ZigBee, Bluetooth, WiFi

Technology Advantages Application Topology Battery Life  Bandwidth E;i%gency Memory
Low Battery con- 2 AGHz
. sumption, Easy to Control and Star, Treeand ~ 100-7000 B ; ! ]
BLE Implement, Low monitor Mesh days AR S St il SN
915MHz.
cost.
Bluetooth High Data Rate rcnztr’]'te TEPEEE- Tree 1-7 days 1 Mbps 2.4GHz 100KB
Wi Fi High Data Rate Wireless LAN Tree 0.1-5 2-100 Mbps 2.4GHz 100KB

5. Conclusion

In this paper we have analyzed the quality of service parameters in
Wireless Body Area Network. This paper analysis the works car-
ried out in Wireless Body Area Sensor Networks which is specifi-
cally focus to analyse Wireless Body Area Sensor Networks with
Time Delay. The delay parameter is one of the most important
performances metric. It plays a major role in deciding the Quality
of Service. Future work includes the calculation of overall End —
to-End delay in Wireless Body Area Sensor Network.
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