Interscience Research Network

Interscience Research Network
Conference Proceedings - Full Volumes

IRNet Conference Proceedings

Summer 3-3-2013

International Conference on Electronics and Computer Science
Engineering ECSE-2013
Prof. Dr. Srikanta Patnaik
Department of Computer Science and Engineering. SOA University, Bhubaneswar- 751030 ORISSA

Follow this and additional works at: https://www.interscience.in/conf_proc_volumes
Part of the Engineering Commons

Recommended Citation
Patnaik, Prof. Dr. Srikanta, "International Conference on Electronics and Computer Science Engineering
ECSE-2013" (2013). Conference Proceedings - Full Volumes. 1.
https://www.interscience.in/conf_proc_volumes/1

This Book is brought to you for free and open access by the IRNet Conference Proceedings at Interscience
Research Network. It has been accepted for inclusion in Conference Proceedings - Full Volumes by an authorized
administrator of Interscience Research Network. For more information, please contact sritampatnaik@gmail.com.

Editorial

Electronics and Computer Science Engineering(ECSE) deals with recent developments and practices
adopted in various projects in different Engineering disciplines and specializations i.e. Rock Dredging, Concrete
Technology, Grid Computing, Electrical Propulsion & the Stationary Plasma Thruster, Turbo charging, Ultra
filtration, Nano filtration & Reverse Osmosis, FACTS Devices, Sensors, Advanced Materials for Aircraft and
Helicopters, Data Communication and Network Protocol, Satellite Communication Systems, Optoelectronic
Devices, Wireless Communication , Applications of CFD Techniques in Aero-propulsive Characterization of
Missiles, Hazardous Waste Management, Liquid Fueled SCRAMJET Combustors, Armor Materials and
Designs, Heat Transfer in Nuclear Reactors, Defense Electronics Systems, World Class Manufacturing, Value
Engineering & Engineering Ethics. Traditionally, computing studies occupy two partitions-Sciences and
Engineering, separated by a line roughly at the Computer architecture level. A more effective organization for
Computer Science and Engineering requires an intrinsically interdisciplinary framework that combines
academic and systems-oriented computing perspectives. Researchers have been developing such a framework,
which re-aggregates Computer Science and Computer Engineering, then repartitions the resulting single field
into analysis and synthesis components. The framework is based on the notion that Science is foremost about
dissecting and understanding, and Engineering is mostly about envisioning and building. The Computer had a
great effect on Communication .The idea of modeling in a Computer and with the aid of a Computer.It is
believed that Computer is the basic Infrastructure to centralize Communication . Any Communication between
people about the same concept is a common revelatory experience about informational models of that concept.
Each model is a conceptual structure of abstractions formulated initially in the mind of one, and while
Communicating if it is different from those in the mind of other, there is no common model and no
Communication . Researchers are working on applying their Wireless and Mobile Research to Transportation,
Health Care, Education, Collaboration and Environmental Sustainability. Projects already underway include
safe and efficient road Transportation, Autonomous Driving, Wireless Medical Implants, Mobile Video
Delivery, Multiparty Wireless Videoconferencing and Energy Harvesting. Electronics and Computer
Science Engineering runs together with hand in hand.
The Conference sometimes is conducted in collaboration with other Institutions. IRNet encourage and
invite proposals from Institutes within India and Abroad to join hands to promote research in various areas of
discipline. These conferences have not only promoted the International exchange and cooperation, but have also
won favorable comments from National and International participants, thus enabled IRNet to reach out to a
Global network within three years time. The Conference is first of its kind and gets granted with lot of blessings.
The Conference designed to stimulate the young minds including Research Scholars, Academicians,
and Practitioners to contribute their ideas, thoughts and nobility in these disciplines of Engineering.
IRNet received a great response from all parts of Country and abroad for the presentation and publication in the
proceeding of the Conference.
I sincerely thank all the authors for their invaluable contribution to this Conference. I am indebted
towards the Reviewers and Board of Editors for their generous gifts of time, energy and effort. It’s my pleasure
to welcome all the participants, delegates and organizer to this International Conference on behalf of IRNet
family members. IRNet believes to make “RESEARCH COOL”.
I wish all success to the paper presenters. The papers qualifying the Review process will be published
in the forthcoming IOAJ (INTERSCIENCE OPEN ACCESS JOURNAL) journal.

Mr. Bikash Chandra Rout
Email: bikashrout@interscience.ac.in
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TELEPRESENCE TECHNOLOGY BECAUSE SEEING IS BELIEVING
RAJAN MISHRA1, ANKIT KUMAR SIROHI2 & ARPIT SHARMA3
1,2&3

Department of Computer Science and Engineering, Reva Institute of Technology and Management, Bangalore,
Karnataka

Abstract—Telepresence is the science and art of creating visual collaboration environments, networks, and strategies that
duplicate in-person meeting experiences as completely as possible in both internal and external business communications.
Effectively leveraging telepresence as an organizational and collaborative strategy can improve productivity and
effectiveness by enhancing business communication, collaboration, and reducing physical travel. The purpose of this paper
is to help users to understand this new technology and how it is able to provide immediate and deep solution to complex and
demanding needs of today’s organization for reducing cost, improving productivity and realizing their environmental
responsibilities

Keywords-Telepresence, Video Conferencing, Communication, Hardware, CISCO.

II. NEED OF TELEPRESENCE

I. INTRODUCTION
Telepresence is quite distinct from other visual
collaboration solutions. Telepresence comprises a
tightly integrated combination of technologies and
services designed to create a truly immersive
collaborative environment. To be classified as
telepresence, a solution must have four defining
characteristics, which together create a fully
immersive meeting environment in which
participants are able to focus exclusively on the
meeting content, and not worry about how that
content is being delivered. (Please see Figure 1.) [2]

Telepresence conferencing provides a new level of
productivity
enhancement
opportunity
and
competitive advantages to the enterprise environment.
This is accomplished by enabling greater access to
resources needed to perform business functions and
to provide more effective ways to interact with those
resources. Some of the benefits Telepresence high
definition video conferencing brings are: [3]
Accelerating business transformation by enabling
more interactions with less travel, creating
sustainable competitive advantage

The term telepresence was coined in a 1980 article
by the U.S. cognitive scientist Marvin Minsky,
who outlined his vision for an adapted version of
the older concept of teleoperation that focused on
giving a remote participant a feeling of actually
being present at a different location.[1]

Reducing product or services development cycle
time
Improving quality of life through greater staff
productivity
Faster decision making and improved time to market
by making the right resource available at the right
time Thus, Telepresence is an empowering business
application that can be used to fulfill many current
business needs:

This paper is organized into the following sub
topics into 9 main sub topics which include need of
telepresence, how it is different from normal video
conferencing, hardware requirements, working
along with constructional features, applications
limitations and scope of this technology.

Communicate Globally – The need to be more
responsive, to communicate and collaborate more
effectively on a global basis without added travel
time
Grow Faster – The need to increase revenue growth
with more in-person customer contact,
faster
product development and reduced sales cycle time.
The need to streamline costs through
Best-practice sharing, better knowledge transfer and
providing access to subject matter experts
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possible. For example, reverberation caused by the
room echo that occurs between the talker and the
microphone can be minimized by room geometry,
microphone placement, and wall coverings, etc. [1]

Build Sticky Relationships – The need to ensure
customer satisfaction and loyalty through frequent,
high touch interactions
Go Green – The need to support green initiatives
(reduce fuel usage and emissions) by offering a
truly viable alternative to travel for business
meetings

Based on interviews with many end users and
videoconferencing managers, significant factors that
contribute to the low utilization rate of most
videoconferencing systems:People who use videoconferencing infrequently find
the systems hard to use, non-intuitive, and generally
intimidating.
Managers who have had meetings delayed or
interrupted by connection difficulties, dropped calls,
or poor audio quality are reluctant to use
videoconferencing again.
When more than three people are in a conference
room on a video system, the images displayed on the
far end are such that the faces are too small. Hence,
the ability to check body language and sometimes
even to perceive who is speaking is totally missing.
Many video systems are installed in general purpose
meeting rooms. When these rooms are being used for
other meetings, the video systems are not available to
others. Hence the actual available hours per month
are less than the theoretical. [4]

Stay in the Game – The need to address business
continuity concerns and enable immediate highimpact communications [4]
III. HOW IS IT DIFFERENT FROM NORMAL
VIDEO CONFERENCING
What is the difference between telepresence and
videoconferencing”? To answer this question and
to help define different market segments, we offer
the following definition of telepresence:
Telepresence solutions use video and audio
conferencing components as well as other “arts and
sciences” to create a two-way immersive
communications experience that simulates an inperson, interactive encounter. [5]
Simplicity -One of the two major complaints with
traditional videoconferencing is that video calls are
too complex to set up and operate. Cisco, for
example, has addressed this issue by making
connections as simple as pressing a single button.
Others require pressing no buttons at all (a
managed services support person or scheduling
system places the call on your behalf). In addition,
telepresence solutions typically include no userconfigurable settings (call speed, camera pan-tiltzoom) [4]

High reliability: A second major complaint with
Figure 2. Video conferencing compare to telepresence on an
economic basis. [5]
traditional videoconferencing is that connections
are unreliable. Either the calls do not go through or
the connections provide poor quality audio or IV. HARDWARE REQUIREMENT
video. Telepresence suppliers have taken many
Cisco TelePresence, first introduced in October 2006,
steps to ensure that their systems deliver a
is a product developed by Cisco Systems which
consistent experience time after time. These
provides high-definition 1080p video, spatial audio,
include network assessments to ensure the network
and a setup designed to link two physically separated
traffic is properly engineered to avoid congestion
rooms so they resemble a single conference room
issues, extensive system monitoring and
regardless of location. Cisco has sold about 2,000
management services, high performance managed
rooms, with about another 250 non-revenue (internal
network services, and call launching / meeting
and philanthropic) units installed.[6]
management services.
A variety of Cisco TelePresence system
configurations offer features including up to three
Environmental excellence: A successful telepresence
1080p flat panel displays, special tables, microphones,
experience requires more than just a successful video
speakers, cameras, collaboration interfaces and
connection. The environment must create a reasonable
lighting.[7] Cisco TelePresence Manager allows
illusion that the remote participants are in the same
integration with groupware, such as Microsoft
room. Many telepresence systems strive to make the
Exchange which gives the system the ability to
technology invisible to the user: microphones,
schedule meetings.[6]
speakers, cameras, etc. are hidden to the extent
International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
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The Cisco TelePresence EX Series offers a full, highdefinition 24-inch or 21.5-inch screen. You can use it
as both a PC monitor and a telepresence system,
giving you more flexibility at your desk. [8]
Other features include:
1080p30 and 720p60 video resolution for an
optimal telepresence experience at the desk
Natural, transparent collaboration with one-touch
sharing of HD content, and a built-in document
camera feature
Integration with UCM to enable features such as
voicemail indicator, single number reach, and adhoc conferencing
Immediate connectivity to anyone regardless of
system-soft client, immersive telepresence system,
a meeting room, etc.
FOR CISCO EX60 systems (latest developed):Display Native Resolution 1920 x 1080.
Response Time 5 ms
Modem: Max Transfer Rate 6 Mbps
Video Input: Type Digital video camera (Color) Integrated
Digital Video Capture Resolution 1920 x 1080
Audio Audio Input Microphone - Integrated Audio
Output speaker(s) Connectivity Technology Wired
Networking: Type Network adapter, Connectivity
Technology Wired. [11]

Figure 3. Schematic of active telepresence system. [10]

VI. KNOWLEDGE IS POWER.
The need for a more enriching learning experience is
coming from multiple fronts. Educators are
increasingly recognizing the power of communication
and collaboration tools not only for teaching and
learning in situ but also for distance learning and
interaction with remote peers. Additionally, students
have come to expect the latest in rich media and
interactive technologies. [10]
Although existing video conferencing systems allow
participants to see and hear each other, the design is
not based on the way people naturally interact. There
is no sense of being in the same room with other
participants due to poor audio quality, poor image
resolution, and the small size of the picture. Eye-toeye contact is commonly absent due to misplaced
cameras. At best, video conferencing achieves
“situational awareness” of what is happening in a
remote location, but cannot convey facial
expressions.
New communication technologies such as Cisco
TelePresence are blurring the differences between
traditional and virtual teaching and learning. Cisco
TelePresence is a technology that simulates the
human experience and, therefore, the design of Cisco
TelePresence encapsulates both the engineering and
psychological elements of human behavior.
Meeting human factor requirements is fundamental in
the product and system design, which results in the
creation of a two-way visual communication
experience that makes the participants feel like they
are sitting across from each other. In addition, the
image and audio quality is outstanding, resulting in
life-size images of people with all of their body
language,
including
verbal
and
nonverbal
communication such as eye contact. [11]

Figure 2. Cisco ex60 and ex90

V. WORKING OF TELEPRESENCE
A telepresence system requires at least two locations
with
Dedicated server hardware and software,
bandwidth to support the HD throughput, and
equipment that can deliver high-quality audio and HD
video. People appear life-size, frequently seated, with
torso and hands visible—an arrangement especially
effective with smaller groups. High-fidelity sound
transmits tone of voice, and participants can readily
discern body language and facial expressions. The
result is more lifelike communication, as participants
lean forward in sudden interest, drop their voices to a
confidential register, or telegraph humor with their
eyes. Once the attendees are all in place in their
respective telepresence rooms, the meeting can
proceed like any other, with participants responding
as if they were in the same room. [9]

Cisco TelePresence addresses the human factors that
are required in a virtual classroom such as
communication and collaboration from
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via remote tactical telepresence units to prep the ER
and receive feedback and direction from ER doctors.
Surgical Applications — TelePresence allows
surgeons to transform any surgery into an interactive
learning opportunity for students, interns and other
doctors.
Prescription Counseling — TelePresence connects
doctors, pharmacists and patients to review
medications and assess progress and change courses
of action.
School/Home Health — TelePresence connects
patients with doctors from home or from school
infirmaries to make assessments and determine
treatments. [13]

geographically dispersed locations, where the visual
experience is critical to the learning experience. By
addressing critical human factors, Cisco TelePresence
can enhance the teaching and learning experience by
situating the students and educators in a collaborative
context, enabling interactions between the educator
and the students and between students. [12]

Figure 4. Telepresence for education [12]

VII. HEALTH IS WEALTH
Telestroke — TelePresence technology gets criticalcare neurologists and other specialists to patients'
bedsides within 15 minutes to quickly assess and
take action for stroke patients.
Mental Health — TelePresence technology extends
the reach of doctors and improves the quality of
patient care with telepsychiatry. This application
provides access to qualified mental health
professionals, reduces long wait times and expedites
assessment and treatment.
Radiology/Pathology — TelePresence in the
radiology and pathology units helps enable faster
collaboration between departments and other
hospitals, resulting in quicker and more effective
diagnoses.
Dermatology — TelePresence helps enable
dermatology specialists to meet with patients and
diagnose remote patients from a central location,
improving efficiency and expediting treatment.
Cardiology — TelePresence allows cardiologists to
confer with patients, general practitioners and other
specialists to review patient status to quickly and
efficiently determine treatment and courses of
action.
Dentistry — TelePresence enables dentists,
periodontists and oral surgeons to confer on patients,
review treatments and determine courses of action.
Epidemiology — TelePresence helps streamline the
process of studying, collecting data, statistical
analysis, documentation, identification of risk
factors for disease and making determinations for
optimal treatment approaches to clinical practice and
for preventative medicine.
Remote Triage — First responders can visually
communicate patient status with emergency rooms

Figure 5. Healthcare organization throughout Europe is
turning to telepresence to improve care and reduce cost. [14]

VIII. KEEP AN EYE ON ENEMY
British troops are using a Nano drone just 10cm long
and weighing a mere 16 grams on the front line in
Afghanistan to provide vital information on the
ground. They are the first to use the state-of-the-art
handheld tiny surveillance helicopters, which relay
reliable full motion video and still images back to the
devices’ handlers in the battlefield. [14]
The Black Hornet Nano Unmanned Air Vehicle is the
size of a child’s toy, measuring just 10cm (4 inch) by
2.5cm (1 inch), and is equipped with a tiny camera.
The Nano helicopter has been developed by Prox
Dynamics AS of Norway as part of a £20m contract
for 160 units with Marlborough Communications Ltd
(MCL), Surrey. [13]

Figure 6. Application of telepresence in defence
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The 16g helicopters are used to assess enemy threat.
Soldiers use the mini drone to peer around corners or
over walls to identify any hidden threats and the
images are relayed as videos and images to a small
screen on a handheld terminal. [14]
IX. APPLICATIONS OF TELEPRESENCE
Some of the general applications and the fields where
telepresence has shown great affect are: education,
defense, business meetings, communicating and
socially gathering with friends and people, healthcare
and diagnosis, industrial applications, threftproof
banking, preservation of natural resources, agriculture
applications.

Figure 7. telepresence for agriculture.

Let us take an illustration of a real life situation.
Suppose a farmer grows a crop religiously with
complete honesty and shear hard work but he has
little idea about the future weather. A heavy rain
strikes ruining all the hard work and the crop. This
is a critical blow for the farmer .Now assume the
telepresence is employed the experts can directly
link with the farmer informing him about the
rainstorm that waits. So that the farmer can
introduce some countermeasures to save his crop.
These small incidents may save enough crops so
as to feed an entire village of people for a week.
Making use of the telepresence a farmer can grow
precisely the quantity and type of crop which the
dealer or customer has ordered.
The question now arises that if we can reach
villages with such technology why not with the
experts themselves? No doubt that there is no
substitute for the actual presence of the experts but
this leads to a more static strategy. The experts
once assigned a particular village cannot move to
other villages until ordered to do so .Whereas by
just sending their presence their using telepresence
once saves resources like fuel for travel
expenditure for the expert and most important of
the entire expert himself.
Through telepresence one not only saves the time
and effort in actual scouting an expert but also
allows the same expert to interact with various
other villages throughout the world with just the
touch of a few buttons. This in turn is a much
more dynamic strategy.
The initial expense of such a system may be on
slightly the higher side but once installed has
hardly any maintenance .This in a longer run turns
out to be one of the most time and money efficient
ways to solve the food productivity concern.
A telepresence booth in each village is interlinked
through strong servers at the main headquarters of
the information experts with which connects all
the villages in the world. This is based on the
flashy concept of cloud computing .TO LINK TO
SHARE AND TO MASTER!!!

X. SCOPE OF TELEPRESENCE-PEER TO PEER
TO SEED THE FUTURE
In this modern era the need for conservation and
preservation of the natural resources so as to attain
sustainable development is turning out to be vital.
The exhausting fossil fuels constantly degrading
water due to urban pollution is a major issue.
Another important topic for discussion may be
food the basic necessity of life with the growing
population and diminishing resources famines can
cause a major blow to the developing world.
The concept of Telepresence can be innovatively
used to increase the quality and quantity of food
production. A basic CISCO telepresence system
may be installed in each village so as to
communicate and interact with the agricultural
experts throughout the major cities in the world.
One of the biggest problems especially in India is
the degradation in the quality of the crops due to
lack of sufficient scientific knowledge about the
crops and the environment for crop production.
With the blessing of this modern concept the
farmers and peasants will communicate with the
experts at any desired time. The experts will guide
them with current geological conditions and
climate in the region they are which eventually
helps in creating a better production surrounding.
Also they can enlighten the farmers about the
kind, variety and amount of fertilizers and
pesticides that must be employed for optimum
growth of crops. These telepresence kits can be set
up
in
booths
which
we
will
call
AGROPRESENCE booths.
Another boom is the farmers can directly interact
with the customers in the city regarding the
requirements of the customer. This saves time and
effort which is a major plus. This interaction
allows better understanding among the dealer and
the supplier which may not be established using
the general phone calls.
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among a few small groups can be effective, linking
one individual to an audience of 300 in a large lecture
class, for example, might offer little advantage over a
video presentation of the speaker.
Finally, telepresence can never fully replace face-toface meetings because it has no facility to replicate
the informal interactions that are often the most
valuable elements of in-person meetings—a quick
chat in the hallway after a scheduled session,
impromptu brainstorming over lunch, and a shared
cab ride.
XII. ANALYSIS AND CONCLUSION

Figure 8. Telepresence can play important role in helping
farmers with their problems and difficulties.

Telepresence and visual communication are now
established as powerful productivity tools that enable
global commerce and transformation of business
practice. When implementing a telepresence solution,
an organization should consider intercompany
telepresence as well-- visual communication solutions
for “inside the firewall. As more companies invest in
standards-based telepresence solutions, high-quality
intercompany virtual collaboration has become a
reality. It will soon be the case that global businesses
wishing to remain competitive will have to include
visual communication mechanisms in their portfolio
of external communication solutions. [16]

Another debatable question may be the farmer and
the expert may not necessarily speak the same
tongue. In such cases the expert can transfer the
presence of the farmer to another expert which in
turn speaks the tongue of the farmer, much like
how a call is transferred in any basic customer
care call center.
By connecting the villages with the expert’s
increases transparency in the process of
production and dealing of food and other crops
.this prevents any unnecessary practice which may
damage or corrupt the crop keeping it pure and
naturally great for consumption.
The concept of AGROPRESENCE is not that far
away. This next world of peering and seeding the
crops is closer than we anticipate it to be.

Telepresence delivers a tight combination of
technology, environmental design and services that
immerses participants in the experience, literally
tricking their brains into thinking they are actually in
the same room, able to see every wrinkled brow, hear
every breath, and detect every nuanced pause. Better
yet, telepresence offers a realistic solution to many of
the challenges posed by today’s increasingly global
and complex business environment. [14]

XI. DOWNSIDES
Costs, particularly for high-end systems, can be an
obstacle.
In addition to the equipment costs, institutions must
typically equip a dedicated room for telepresence,
provide
staffing support, and ensure that adequate
bandwidth is available. [15]
Although the price of high-end systems may be
prohibitive for many, less expensive configurations
frequently lack features and often provide
experiences that are not as fluid. It takes only a
moment of lag time, for instance, to disrupt the
illusion and remind users that remote partners are, in
fact, remote. Such circumstances result in
telepresence conferences that don’t provide a
legitimate substitute for face-to-face meetings and
may account for skepticism that telepresence will
work for one’s needs. [16]
Where telepresence is implemented, users often
employ it simply as a two-way video telephone, and
while the fidelity is compelling, some feel that the
telepresence experience doesn’t justify the added cost
and
complexity
over
lower-bandwidth
communications.
Most high-end systems support a minimum of threeway communication links, but while communication

Telepresence can help companies realize productivity
gains and cost savings by improving the quality of
collaboration between distant teams and individuals,
and reducing reliance on travel. Telepresence can
rejuvenate and restore the reputation of visual
communications, and in doing so help companies
leverage under-utilized video conferencing systems.
And telepresence can help organizations reduce their
environmental impact, cutting carbon emissions and
enhancing their image at the same time.
That’s been the vision, at least. Now, thanks to the
availability of high definition, high fidelity video and
audio technologies, integrated services, and
accessible, affordable bandwidth, the vision is a
reality. [15]
.
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Abstract-Wireless Ad hoc networks present more security problems than the conventional wired and wireless networks
because of the nature of dynamically changing and a fully decentralized topology. As the Ad hoc network lacks
infrastructure the nodes have to cooperate for services like routing and data forwarding. In an ad hoc network, there are four
kinds of possible routing attacks, namely spoofing, fabrication, sinking, and flushing. Sinking is a malicious behavior of
nodes, where nodes do not cooperate in the routing and forwarding operations of the network. In wired networks, as the
environment is more predictable, detection of sinking behavior is slight. Whereas in case of wireless, mobile, ad hoc
environment, detection of sinking is slowed down by the characteristics of the network environment. we propose an
autonomous host-based IDS for detecting sinking behavior in an ad hoc network. The proposed detection system uses a
cross-layer approach to maximize detection accuracy. Support Vector Machines (SVMs) is used for training the detection
model. the proposed IDS uses a linear classification algorithm, namely Fischer Discriminant Analysis (FDA) to remove data
with low-information content.
Keywords: Wireless ad hoc networks, Instrusion detection,Routing attacks, Sinking ,Multi layer attacks, Network security.

networks.In their model, a global and local detection
system is used.Global IDS of the model aids the local
IDS (LIDS) of individual nodes in deciding over an
intrusion The detection engine used an SVM light
algorithm for classifying normal and malicious
routing behaviors. Table-driven routing protocols like
OLSR are inherently poor in security and more
vulnerable to threats as detailed in [12]. In the
literature, a few cross-layer approaches for IDS have
been proposed. Most of them use layers from MAC
or network statistics. In [10], the authors proposed a
cross-layer based IDS architecture, which has an
intrusion detection module in every layer.The output
from the intrusion detection modules is combined and
decision is made collectively. The detection
algorithm used a simple but effective rule based
system. Though the results were good, IDS in every
layer increases the overhead. Furthermore, the system
is non adaptable as they do not learn new attacks. In
[3], the authors proposed an SVM-based approach
and FDA based approach for distributed intrusion
detection in Ad Hoc networks. Similar to Zhang et
al.’s work, the IDS consists of global IDS which aids
local IDSs that are present locally in the nodes.
However instead of a single global IDS the
architecture uses cluster heads that form a
hierarchical IDS.

I. INTRODUCTION
A Wireless Ad hoc network is a collection of wireless
mobile hosts network with autonomous nodes.
Vulnerability of wireless networks keeps with
technology. In a wireless network, one cannot make
the assumption that wireless users are trusted. Also,
the network is distributed, decentralized, and dynamic
due to mobility. As the Ad hoc network lacks
infrastructure and centralized nodes, the nodes have
to cooperate for services like routing and data
forwarding. Wireless networks are more vulnerable
due to the nature of mobility and decentralized
topology .Hence there is a need of security measures
for wireless networks. Intrusion prevention measures
such as authentication and encryption are not
guaranteed to work all the time, which brings out the
need to complement them with efficient intrusion
detection and response. If an intrusion is detected
quickly enough the intruder can be ejected before any
damage is done or any data is compromised. An
effective IDS can not only serve as a deterrent acting
to prevent intrusions but also provide information
about intrusions to strengthen intrusion prevention
measures.
II. RELATED WORK

III. FEATURE OF INTEREST

Most of current works on IDS for wireless networks
employ either distributed and cooperative architecture
or distributed and hierarchical architecture. Zhang [6]
in their work proposed a cooperative distributed IDS
architecture, which became the standard for IDS
architecture in Ad Hoc

In wireless networks MAC layer manages and
maintains communication between mobile nodes by
coordinating access to a shared radio channel and
utilizing protocols that enhance communications over
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unauthorized use,issuse and abuse of wireless nodes
by both internal attackers and external penetrations.
In other words, Intrusion detection is a process of
identifying and responding to malicious activity
targeted at computing and network resources. A
network intrusion is a sequence of activities by a
malicious individual that results in unauthorized
security threats to a target network. Generally,
Intrusion detection is classified as 1.Profile based
intrusion detection 2.Signature based detection
.Designing an IDS in wireless networks is tougher
challenge due to vulnerabilities and lack of physical
infrastructure. Without centralized audit point such as
routers and gateways, an IDS for wireless networks
is limited to using only the current traffic coming in
and out of the node. This paper describes wireless
intrusion detection architecture to monitor and detect
the malicious activity of wireless node. The entire
architecture consists of Data Collection module, Data
Reduction module, Learning module and Validation
module. The first step is to collect the wireless feature
set using NS2 under different network conditions and
malicious behaviors The trace files are generated for
scenarios of nodes under different mobility.

a wireless medium. The proactive mechanisms are
employed in wireless networks before any data
communication. These mechanisms cannot give
prefect prevention. This work concentrates on
reactive mechanism which detects intrusion or
anomaly behavior in wireless networks. To
characterize wireless node behavior in wireless
network feature set are extracted from multiple
layers.
Total Dropped packets is computed as:
Total Dropped packets = MAC dropped packets +
Router dropped packets. (1)
End to End Delay = end time – start time(based on
the sequence number of packets) (2)
Packet Delivery Ratio = MAC Received
packets/MAC sent Packets. (3)
Throughput = (MAC sent packets *512*8)/end time
(4)
IV. WIRELESS INTRUSION
ARCHITECTURE

DETECTION

The goal of intrusion detection is seemingly
simple: to detect intrusions and also to identify

Figure 1.Wireless Intrusion Detection Architecture using SVM and FDA

The second module describes about data reduction in
the IDS using

I .Association
Association reduces the feature set so that the
overhead for learning is minimized it is done by
correlating one or more features from different layers
to a specific MAC layer feature. The output of this
process yields a reduced set of derived features,

i. Association
ii. Filtering
iii. Sampling
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which preserves the information content f the
correlated features.

V. PERFORMANCE OF WIRELESS
INTRUSION DETECTOR

ii. Filtering

A. Results and Analysis
To validate the efficiency of the proposed IDS model,
different sinking scenarios over varying network
conditions are studied. In mobility scenarios, the node
mobility is varied and how mobility affects the
detection rate is studied. Similarly drop ratio is
experimented and the effect of these conditions over
detection efficiency is studied. Simulations are based
on a 700 by 200 meters flat space, scattered with 20
mobile nodes. The nodes move from a random
starting point to a random destination with a speed
that is randomly .Maximum movement speed of each
node is 40m/s. Once the destination is reached,
another random destination is targeted after a pause
time. We choose the pause time to be 0 seconds,
which corresponds to a continuous motion of mobile
nodes. The simulation time is 900s.Experimention
was done with sending rates of 4 packets per second,
network containing randomly generated 15 CBR
sources and packet sizes of 512 bytes. The traffic files
are generated such that the source and destination
pairs are randomly spread over the entire network.

Filtering refers to the removal of uninformative and
redundant cases. In the first stage, information from
higher layer protocols is used to filter uninformative
data traffic.
iii. Sampling
Even after association and filtering, the volume of
training data remains large enough to impose a huge
computational overhead for nonlinear machine
learning techniques. So inorder to overcome this
Sampling is used. It is a process of selecting a subset
of the original training data before the previous
methods are used.
The third module is IDS’s Learning model is
essentially a nonlinear SVMs classification model
and is trained by the SVM algorithm as well as the
Linear projection method FDA is proposed. .The
fourth module is training and validating the datasets
using SVM and FDA.Finally we compare a linear
projection and define the model.

Table 1: Data set for node mobility of 5m/sec

B. Intrusion Detection
The detection rate is used as the performance metrics
to evaluate our proposed intrusion detection system.
The following Table shows the Detection Accuracy
with nodes of varying the range of node mobility,
Traffic density and Dropping Ratio .The following
Figure shows the detection Accuracy with nodes of
varying the range of node mobility, Traffic density
and Dropping Ratio

Figure: 2Detecting accuracy with changing mobility
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Figure: 3 Detecting accuracy with changing traffic density

CONCLUSION
We introduced a novel approach that is autonomous
host-based IDS for detecting sinking behavior in an
ad hoc network. The Proposed system uses a crosslayer Approach to maximize the detection accuracy.
Experiments based on simulation show that the
proposed cross-layer approach aided by a
combination of SVM and FDA performs significantly
better than other existing approaches.
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Abstract- WIRELESS Mesh Network (WMN) is a promising technology and is expected to be widespread due to its low
investment feature and the wireless broadband services it supports, attractive to both service providers and users. The nodes
in the WMNs can configure automatically and re-configure dynamically to maintain the mesh connectivity. One of the
fundamental challenges in WMNs is how to achieve Anonymity and traceability for mobile node. Anonymity has received
increasing attention in the literature due to the users’ awareness of their privacy nowadays. Anonymity provides protection
for users to enjoy network services without being traced. In the existing architecture trusted authority issues the tickets to
the client, it increases the client’s storage overhead and adversary attacks. To avoid this, a new system in which the trusted
authority provides single Ticket to the client during the ticket issuance protocol based on the user profile which is included in
agreement and it includes the renewal field for deposited Ticket. It increases the client connectivity with its home trusted
authority with considerable anonymity and traceability. Thorough analysis on security and efficiency is incorporated,
demonstrating the feasibility and effectiveness of the proposed architecture.
Keywords – WMNs, Trusted Authority Anonymity, Traceability, Misbehavior, Revocation Renewal.

And traceability is required for the misbehaved node
in the network. Conditional anonymity is required for
the misbehaved mobile node to trace its activity by
Trusted Authority (or TA). Several solutions have
been proposed in WMNs to address the privacy issues
for mobile users.

I. INTRODUCTION
In WMNs, nodes consists of mesh routers and mesh
clients. Each node operates not only as a host but also
as a router, forwarding packets on behalf of other
nodes that may not be within direct wireless
transmission range of their destinations. A WMN is
dynamically self-organized and self-configured, with
the nodes in the network automatically establishing
and maintaining mesh connectivity among
themselves (creating, in effect, an ad hoc network).
This feature brings many advantages to WMNs such
as low up-front cost, easy network maintenance,
robustness, and reliable service coverage.
A wireless mesh network (WMN) is a
communications network made up of radio nodes
organized in a mesh topology. Wireless mesh
networks often consist of mesh clients, mesh routers
and gateways. The mesh clients are often laptops, cell
phones and other wireless devices while the mesh
routers forward traffic to and from the gateways. A
mesh network is reliable and offers redundancy.
When one node can no longer operate, the rest of the
nodes can still communicate with each other, directly
or through one or more intermediate nodes.
Anonymity and traceability have gained considerable
research efforts in the literature which have focused
on investigating anonymity in different context or
application scenarios.. In WMNs the mobile node
with high mobility can easily compromised by the
adversary node in that network. So security is more
important before the deployment of such networks.
Nowadays user privacy is very important while
accessing the network. For instance Anonymity is
highly required for the honest user to unlink a user’s
identity to his or her specific activities in the network.

II. RELATED WORK
Sensor networks are typically characterized by
limited power supplies, low bandwidth, small
memory sizes and limited energy. This leads to a very
demanding environment to provide security. Majority
of security issues have not been addressed and
surveyed in I.F. Akyildiz, X. Wang, and W. Wang
[2].Universal pass model [3] proposed for WMNs,
addressing countermeasures to wide range of attacks
in WMNs. In J. Sun, Chi Zhang, Yanchao Zhang and
Yuguang Fang [1]the TA provides free Internet
access but requires the clients (CLs) to be authorized
and affiliated members generally for a long term so
that Ticket –based security architecture was
developed which includes Ticket issuance, Ticket
deposit, .Design of a ticket-based anonymity system
with traceability property; bind of the ticket and
pseudonym which guarantees anonymous access
control (i.e., anonymously authenticating a user at the
access point and simplified revocation process
,revocation of Tickets, adoption of the hierarchical
identity-based cryptography (HIBC) for interdomain
authentication
avoiding
domain
parameter
certification are illustrated in[1].
A. Ticket Issuance
In this paper, we are motivated by resolving the
above security conflicts, namely anonymity and
traceability, in the
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before the ticket expires, using the ticket deposit
protocol . The DGW then creates a record for the
deposited ticket as: record =(ticket,-,-, rem,
log),where log field is created to record such
noncompliant behavior [1].misbehavior is totally
different from noncompliant behavior.

emerging WMN communication systems. Here
Ticket issuance occurs when the client initially
attempts to access the network or when all previously
issued tickets are depleted. The client needs to reveal
his real ID to the TA(Trusted Authority) in order to
obtain a ticket since the TA has to ensure the
authenticity of this client. After some process TA
issues batch of Tickets to MN (mobile Node). The
ticket generation algorithm[1], which can be any
restrictive partially blind signature scheme in the
literature, takes as input the client’s and TA’s secret
numbers, the common agreement c, and some public
parameters, and generates a valid ticket . A design
issue to be pointed out is the commonly agreed
information c negotiated at the beginning of the ticket
generation algorithm. We define c as (ticket value,
expiry date, misbehaviour, ) , where Ticket Valuethe total amount of traffic that the client is allowed to
generate and receive before the expiry date of the
ticket Misbehaviour-Ticket reuse and multiple
deposits Expiry date-Ticket expiry date (validity
period) After obtaining a valid ticket, the client may
deposit it Anytime the network service is desired

B. Limitations
Each client can get the series of Tickets during the
Ticket issuance phase, so that client memory will be
increased. And it place extra overhead in revocation
process of unused Tickets.
Here Ticket value is assigned based on past
misbehavior history of mobile node (client), there is
no possible decision making function during the
Ticket generation process for the mobile node who
want to be a permanent user within that trust domain.
III. PROPOSED ALGORITHM
Ticket Generation based on user profile

Fig 1: WMNs with Trusted Authority

In order to maintain security of the network against
attacks and the fairness among clients, the home TA
may control the access of each client by issuing
tickets based on the misbehaviour history of the
client, which reflects the TA’s confidence about the
client to act properly. Ticket issuance occurs when
the client initially attempts to access the network
[1][fig 1].

The proposed system includes the common
agreement c( Val, exp , Mis , User Profile) for
obtaining ticket from Trusted Authority(i.e. TA).
User Profile consists of 1) Long Term User with less
anonymity 2) Short Term User with high anonymity
based on this the client can get the suitable ticket
value (Min or Max).restrictive Partially blind
signature scheme is used for achieving anonymity for
user [1] which borrows the blind signature technique
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[5][6][7]
to
achieve
anonymity.ID
based
cryptography used for authentication purpose.

IV. RENEWAL PROCESS and EFFICIENCY
ANALYSIS
A. deposited Ticket Renewal Process
After depositing a Ticket on a GW, the client can
access the services until the Ticket expired, in the
following cases the client can request Renewal
process. The record generated by GW to the
deposited ticked and forwarded to TA. This includes
Renewal request.
Case 1: deposited ticket value is depleted before the
expiry time.
Renewal request processing steps
1 .DGW informs the Client
(i.e. c(val=0,mis=0,exp=not expired))
2 If the Client wants renewal then
Renewal (ticket)
Else
Revocation (ticket)
3. DGW sends the request to TA
4. DGW and TA databases are updated
Case 2: The client wants to access the internet under
the same ticket. i.e. the following condition
C (Val=0,mis=0,exp=expired)
Renewal process applicable only for the deposited
Ticket (mis=0), and renewal process doesn’t give
fresh Ticket, it will increase the Ticket value for few
seconds only .computation complexity increased for
GWs in which renewal process is carried out.

Fig 2.Profile based ticket Request

The mobile client can enter its ID and related
information along with User profile to TA to get the
Ticket [Fig 3].
1. Long Term User with less anonymity
If the client initially entered into the network, he or
she can request Ticket from the TA to access the
internet with free of cost .first the TA authenticates
the client then it issues the Ticket to achieve
anonymity and traceability of client. If the clients
want to be a permanent user in particular domain, he
or she uses this field. During the ticket generation
protocol if the client sends this common agreement (
c)
C (Val, exp, Mis, Long Term User)
Then the TA does the following steps
checks the past misbehavior history of the
corresponding client
If (mis=0) then
checks the client anonymity requirement
Status
If (anonymity=not strict)
Then the TA will issue the Ticket with Higher value.
if anonymity is not strictly required by the client, he
can request tickets with higher values that can be
used for longer time .This scheme is applied only for
the new user and well behaved user in that network
(mis=0).already visited client can also request the
ticket with higher value, for this the same conditions
are applied, in addition the TA checks the log field in
the record generated by DGW.

B .Efficiency Analysis
In existing a batch of Tickets is assigned to requested
clients, but in this proposed model restriction applied
for client requested message i.e. a client can get
single Ticket during the ticket generation process. It
decreases the client’s storage overhead. The renewal
process decreases the computation overhead of client.
Revocation processes of unused tickets are
eliminated. If the client wants another Ticket, it must
initiate the revocation process for the old.
V. CONCLUSION
In this paper, I propose a security architecture mainly
consisting of the User ticket-based protocols, in
which Ticket was generated based on user profile
(anonymity requirement) which resolves the
conflicting security requirements of unconditional
anonymity for honest users and traceability of
misbehaving users .and the single Ticket is issued to
every client so that storage overhead was reduced and
it enhanced with Ticket renewal process. By utilizing
the tickets based on user profile, the proposed
architecture is demonstrated to achieve desired
security objectives and efficiency.

2. Short Term User
The common agreement( c ) , C(Val, exp, Mis, short
Term user) is used to get the Ticket with lower value.
Normally TA sets the lower value for the misbehaved
clients to punish the clients. In addition if the mobile
client having high mobility and it needs strict
anonymity scheme, this field is used. The TA checks
the user profile field in the C and assigns the value
based on user requirements.
Note: The user profile can be varied for each time
based on anonymity requirement of corresponding
user.
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Abstract—This paper reports a design of a high input-range duty-cycle detector. It is detects whether the duty-cycle of the
incoming signal is more than a certain value (45 percent in this case) or not. Designed circuits form an integral part of Dutycycle detector. In this design authors have used a very simple analog current amplifier. This circuit is capable of sensing an
input duty-cycle in a wide range of 0.5 to 95 percent of input clock cycle at a frequency of 833 MHz. This design has been
implemented in 180 nm technology with cadence environment and its average transient power consumption is 0.6 mW at
833 MHz.
Keywords- Duty-cycle detector, analog current amplifier and transient power consumption, cadence, voltage to current
converter, cadence.

I. INTRODUCTION
the subsequent amplifier and fed to the following
integrator. This integrator integrates the currents
flown during the logic ‘1’ and logic ‘0’ periods of the
clock separately. Then the voltages so generated are
compared to find out whether the duty cycle is greater
than 45% or not. For the duty cycle being more than
or equal to 45% the output is latched to logic ‘1’ and
to logic ‘0’ otherwise.

Many of today’s applications pose the stringent
requirement of the accuracy of clock signals they use.
Mostly the double data rate devices such as DDR
RAMs require their clocks with accurate 50% duty
cycle. Such devices use duty cycle detector as one of
the important components. The circuit presented here
is mainly intended for DDR RAMs [1].
In the earlier works DCDs are implemented using
various strategies like a differential v to I and
differential current amplifier stages, a multiplexer and
adder based DCD [2], digitally operated current
integrator based DCD [3] etc.
But, though the differential design is noise immune,
its complex and that using multiplexers and latches is

II. PROPOSED DCD
V to I convertors: These are properly sized NMOSs.
The voltage applied in the gates converted into the
drain to source currents for the duration for which
they remain on.

bulky. Above all, all these designs are
limited in their input duty-cycle sensing
ability as compared to the proposed design.

Current amplifiers: These are implemented using the
basic concept of current amplification using current
mirror circuit. These simply amplifies the currents fed
by the V to I convertor. Amplification is required for
proper function of the integrator circuit. Their
presence improves the accuracy of the DCD.
Integrators:
These are simple capacitors that
integrate the current outputs of the differential
amplifier and the so developed voltages act as input
for the next stage that is comparator.
Comparator: A regenerative type dynamic design is
used for the purpose of comparison of the voltages
across the capacitors. It acts as a main decision
making circuit that tells whether the input clock’s
duty cycle is more than or, less or equal to 45%.

Figure 1 Block diagram of duty cycle detector

As shown in Fig.1, the basic components of the
proposed design include a V to I convertor, an Analog
Current Amplifier, integrators, a comparator and
buffers. The V to I converter converts the voltage
signal into current signal that can be integrated in the
integrating stage. Its output currents then amplified by

Output buffers: These are simply a pair of inverters
that are cascaded to the latch in order to achieve the
proper voltages in conformation with the digital
levels.
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inferred that the detection ranges will also lie around
these values. Though, this work is concentrated for
the duty detection range.

Figure 3 Simulation results of the proposed design for 40-60% input
duty cycles

IV.

Figure 2 Schematic representation of the proposed DCD

III.

CONCLUSION

The proposed design reports an improvement over the
earlier published work. The design is capable in
distinguishing between the duty cycles less and more
than 45%. It can be easily optimized with setting
different levels of the threshold value.
The most important aspect of this design is its
simplicity and its being symmetric, with a very wide
detection range.

SIMULATION RESULTS

The circuit was designed and simulated using
Cadence software. The work was done in 180 nm
technology. The simulation graphs are shown in
following figures. The design is found to be working
well at a frequency of 833 MHz The power
consumption of the circuit is found to be 0.6 mW. The
bias voltages at which the circuit worked well is
around 0.7v at 27˚ C.
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Abstract—Continuous Transverse Stub (CTS) technology along with the coaxial lines can be used to produce the simple,
light weight, low-loss microwave structures to provide omnidirectional radiation pattern in the horizon plane. The CTS
antenna provides low reflection with good input impedance and high radiation efficiency. The C-band coaxial CTS antenna
is designed to improve the radiation efficiency and gain. The proposed antenna operates at two frequencies, 4.74 GHz
(downlink) and 6.984 GHz (uplink), in INSAT / Super Extended C-band. The basic theory is analyzed. Design and
optimization is done using CST Microwave Studio commercial software. The simulation result shows the improvement in
the performance of the C-band antenna. The radiation efficiency at 4.74 GHz and 6.984 GHz are obtained as 98.4% and
97.5%. The radiation pattern is omnidirectional in horizontal plane with the gain 5.56dB and 7.814dB respectively. The
achieved impedance doesn’t worse the result obviously. This high efficiency, low cost antenna with 55% reduction in size
can be used for satellite communication systems, personal communication systems and wireless communication. Terabit/s
satellite services can also be provided by the antenna of this similar technology operating in Q-band.
Keywords—Antenna Array, CTS, C-band, INSAT / Super Extended

facilitate system integration with other coaxial
structures. Brass is used as conductors.

I. INTRODUCTION
The Planar CTS technology was originally
invented by W.W. Milroy at Hughes Aircraft
Company in 1991. It has attracted the research trends
recently. This technology offers more advantages
than the traditional approaches to the antenna design
at microwave frequencies. Compact size, light
weight, low loss and high directivity are the benefits
of the CTS structures. It was observed that the
parallel-plate CTS arrays have achieved average
gains of 39.7 dB over the bandwidth of 37-40 GHz
with the relative dimensional insensitivity thus
reducing the fabrication costs [3]. It is the category of
low cost antenna that has the characteristics of low
dispersion and dimensional robustness. The
rectangular wave guide feed planar CTS antenna is
composed of cascaded elements to provide high
efficiency. The other characteristics of CTS antenna
include greater tunable bandwidth than waveguide or
patch antennas, higher efficiencies, and polarization
isolation. Thus it is desirable to apply these
advantages of the planar CTS technology to a new
design that incorporates coaxial geometries. The
implementation of the CTS technology with coaxial
geometries and the obtained results shows good
performance [4], [5]. Coaxial CTS structures offer
many advantages over the planar CTS. It provides the
omnidirectional radiation pattern in the direction of
the radiating stubs. With the coaxial transmission line
as its feed, these are inherently easier to impedance
matching thus providing higher efficiency and

Fig.1. Two element Coaxial Continuous Transverse Stub (CTS)
array Antenna

The pattern and the array structure are the difference
between the planar and the coaxial CTS version. In
this paper, a C-band coaxial CTS antenna operating at
two frequencies is designed by simulating different
structures using the CST Microwave Studio software.
CST Microwave Studio is a specialized tool for the
fast and accurate 3D EM simulation of high
frequency problems. Along with a broad application
range, it offers considerable product-to-market
advantages: shorter development cycles; virtual
prototyping before physical trials; optimization
instead of experimentation. As a next Q-band antenna
is to be designed. Both these structures can be
combined as a single structure forming a multiband
antenna.
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also control the mutual coupling between the plates of
the stubs [8]. The Coaxial CTS antenna is an
excellent self-matching structure.
Thus design
parameters D3, D2, L2, and L1 obviously determine the
structure and properties of the antenna in terms of
radiated power, impedance matching and radiation
pattern. The farther the stub from the coaxial feed
line, the less power is received by the stubs and if it is
closer then more power is received.

II. COAXIAL CTS ANTENNA DESIGN
PARAMETERS
Figure 1 shows the simple structure of the two
element coaxial CTS antenna. It consists of the
coaxial transmission line, open ended radiating stubs
and the dielectric filler material (here air is the
dielectric) that fills the stub. Pure reactive elements
can be realized through conductive terminating. Stubs
of moderate height are opened to free space to form
the radiating elements. Important Parameters of the
CTS structure are (a) diameter of the inner conductor
D1; (b) diameter of the outer conductor D2; (c)
diameter of the stub D3; (d) width of the stub L1; (e)
length of the transmission line segment between two
stubs L2; (f) dielectric constant of the filling material.
In the design of the multiband array antenna as a
single structure, the upper frequency stubs and the
lower frequency stubs are separated by a distance (L),
it is taken into account for the calculation of total
length of the array antenna. The diameter of the inner
conductor and the outer conductor of the coaxial line
can be varied to achieve the desired impedance. The
impedance of the coaxial line can be found by

III. DESIGN AND SIMULATION OF C-BAND
COAXIAL CTS ARRAY ANTENNA
CST Microwave Studio is the electromagnetic
simulation software used to analyze CTS antenna
based on the finite integral method. For an array to
design as multiband antenna, first the three-element
array one at low frequency band (C-band) while the
other at high frequency (Q-band) are designed
separately. The two structures are combined at the
appropriate distance between them forming a
multiband antenna. The designed C-band CTS
structure is shown in fig.2. The proposed antenna
consists of three stubs that operate at 4.74GHz and
6.984 GHz. Commercially available Teflon dielectric
material is used to fill the stubs. The same material is
used to fill the space between the inner and the outer
conductor of the coaxial line. The relative dielectric
constant of Teflon is 2.1. Teflon has a dielectric
strength over many different frequencies. The uprising
characteristics of this material which makes it useful
for this application are resistance to chemicals,
weather, UV resistance, outstanding performance at
extreme temperatures, low friction coefficient, low
dissipation factor, high surface resistivity.

where Z0 is the impedance of the coaxial line and r
is the dielectric constant of the dielectric material.
The dielectric material filled between the stubs is
mandatory to improve the performance of the CTS
antenna. The length of the CTS array antenna can be
calculated using

length  L1  n  L2  (n  1)
where n in the number of elements in array. The
width of the stub L1 and the length of the
transmission line L2 between the stubs can be varied
to achieve the desired radiation pattern. The width of
the stub L1 is chosen to be half the wavelength in
dielectric that fills the stub. To fulfill the phase
demands and the distance between the stubs, the
dielectric constant of the material that fills the stub
and the transmission line segment of
length L2 are chosen appropriately. Radiated power
from each stub is determined by the ratio between D3
and D2. This also determines the radiation pattern and
the voltage across each of

Fig.2. The structure of three element C-band Coaxial CTS
Antenna

To accomplish full transmission it is necessary to
know the electrical dimensions of the antenna. The
choice of the parameter D3 is made to be greater than
one third of the wavelength (λ/3 = 12 mm for 8GHz)
or longer in case of C-band. The optimization can be
done by varying the distance between the stubs L2,
diameter of the stub D3, and width of the stub L1.
More of the antenna performance and the reduction in
overall size of the antenna can be achieved by using
dielectric material. After calculation and optimization,
a series of parameters are obtained as shown in table
1. The impedance is calculated to 35 Ω which doesn’t

TABLE 1
PARAMETERS OF C-BAND COAXIAL CTS ANTENA

the stubs. The mutual coupling between the elements
is possible if the diameter of the stub (D3) is greater
than the width of the stub (L1). The constituent
properties of the plates and stub dielectric mediums
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worse the simulation result obviously. The length of
the array antenna becomes 188.4 mm. The use of the
dielectric material reduces the overall size of the
antenna by 55%. This array was designed to provide
low reflection, high-radiation efficiency at two
different frequencies 4.74 GHz and 6.984 GHz. Fig.3
shows the simulated reflection loss (S11) of C-band
CTS antenna. The plot shows that the antenna radiates
more efficiently at frequencies 4.74 GHz and 6.984
GHz. Reflection loss (S11) at these frequencies are 36.39 dB and -42.91 dB respectively. Fig.4 and fig.5
shows the 3D radiation pattern at these frequencies.
Directivity is obtained as 5.634 dBi, 7.951 dBi. Fig.6
and fig.7 shows the omnidirectional radiation pattern
at 4.74 GHz and 6.984 GHz. Feed is from 0o in both
the cases. The plot with the marked circle shows the
omnidirectional radiation pattern. More than 95% of
the power is radiated by the antenna in both
frequencies. The gains were got to be 5.56 dB and
7.81 dB respectively. The radiated power is the total
power minus the power reflected back. Designed for
INSAT / Super Extended C-band, at 4.74 GHz
(downlink) and 6.984GHz (uplink), the antenna with
three stubs radiates 98.4% and 97.5% respectively.
The performance of the C-band antenna is improved
in this range. The bandwidth at 4.74 GHz (S11 < -10
dB) is 153 MHz and for 6.984 GHz the bandwidth is
271 MHz that find broad applications. From the
efficiency it was observed that most of the waves
travelling along the coaxial line are radiated into
space. As the coaxial line is travelling-wave-type
array; for better performance the radiating stubs are
placed close to the coaxial line feed to the possible
extent so that the signals with more power will reach
the stubs resulting in the maximum power radiation.
The smaller the ratio between D3 and D2, refer the
factor of stub coupling and radiation. If the array was
designed such that each stub radiates a larger amount
of power, then the array will effectively include a
reduced number of stubs that can be

Fig.5. 3D radiation pattern of three element C-band CTS
antenna at 6.984 GHz

Fig.6. Radiation pattern of the three element Coaxial CTS
Array at 4.74 GHz. Feed is from 0o

used as a low gain antenna. On the other hand, if each
stub was designed to radiate less power then more
stubs can be used and a high gain antenna array may
be designed. The properties of the antenna are also
determined by the metal plates used.

Fig.3. Reflection loss (S11) of C-band Coaxial CTS Antenna

Fig.7. Radiation pattern of the three element Coaxial CTS
Array at 6.984 GHz. Feed is from 0o

Fig.4. 3D radiation pattern of three element C-band CTS
antenna at 4.74 GHz
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IV. SIMULATION AND DISCUSSION
Planar CTS technology allows for relatively large
tolerances in fabrication without significant alteration
in
antenna
performance.
The dimensional
insensitivity is critical
to achieving low-cost fabrication. The Coaxial CTS
structure also possesses the similar tolerance
characteristics of 5-10 mils. [2]. Small changes were
made in the simulation models corresponding to the
deviation from the design dimensions. Simulation is
run with changes, one with increase in the dimensions
and the other with decrease in the dimensions. All
physical parameters are varied at the same time. The
obtained S-parameter results were compared with the
designed results.
The coaxial CTS structure
maintains their impedance matching and antenna
performance at these frequencies. Simulation tests
were run on these cases with the dimension less than
one cell size (0.1mm). With this increase and
decrease in dimension, the simulated S11 are shown in
fig. 8. Though there are some small variations in S11
parameters, the antenna performance are maintained
in the regions around the designed frequencies. From
fig.8 S11 results at low frequency range for the
increase, original and decrease in the physical
dimensions are -29.85 dB, -36.39, -42.87 dB
respectively. For high frequency, the corresponding
values are -41.028 dB, -42.91 dB and -33.478 dB.
Thus besides some variations in the S-parameters, the
antenna performance are maintained in their
operating regions. Similarly simulation results for the
tolerance with the increase in dielectric constant and
the decrease in dielectric constant are obtained. For
the original design the dielectric constant is taken as
2.1. Hence fig.9 and fig.10 shows the S-parameters
corresponding to the increase (2.2) and decrease (2)
in the dielectric constant. For the increase and
decrease in the dielectric constant of the material, the
operating regions are maintained with some
variations in S-parameters. The corresponding loss
for the increase and decrease in the dielectric constant
are -22.569 dB, -25.91 dB at frequencies 4.654 GHz
and 4.812 GHz.

Fig.9. Reflection loss (S11) for the dielectric constant 2.2.

Fig.10. Reflection loss (S11) for the dielectric constant 2.0.

Similarly for the higher frequency range 6.8437GHz,
7.14 GHz, the losses are -27.241 dB and -29.272 dB.
Thus the tolerance is achieved for the small changes
in the physical dimension. The variations represent
the change in dielectric constant of approximately
5%. Coaxial CTS antenna is robust and relatively
insensitive to small changes in the dielectric constant
of the filling material. Amplitude and phase are the
two important facts to be considered. Tuning is done
for proper amplitude and phase maintenance. The
method of tuning each element in the array is to vary
the spacing between adjacent antenna elements. By
the iteration process, the interpolated amplitude and
phase of the each array element is obtained. The
aperiodic structure has their radiation patterns with
higher side lobe levels, wider bandwidth and low gain
than periodically spaced arrays [9]. The periodic
spacing between the elements of CTS antenna is
obtained as a tuning applied to each element of the
array.

Fig.8. Reflection loss (S11) for the decrease (curve 1), original
(curve 2) and increase (curve 3) in the physical dimensions.
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Using Ferroelectric Material and the CTS Technology” IEEE
Transactions on Microwave Theory and Techniques, Vol. 49,
{1000-1003} 2001.

V. CONCLUSION
Coaxial antenna provides low loss, low reflection
with the desired radiation and S-parameter
characteristics. Coaxial CTS antenna operating in
INSAT / Super Extended C-band is designed with
6.984 GHz and 4.74 GHz as uplink and downlink
frequency. Simulation result shows the improved
performance in the efficiency and gain. The
omnidirectional radiation pattern is obtained. Feed is
at 0o. Fine tuning might provide much narrow band
that is more suitable for satellite communication.
These types of antenna also find applications in
personal communication system and in wireless
communication.
The Q-Band Coaxial CTS antenna is to be
designed. This can be used for Terabit/s satellite
application as one of the next generation in fixed
satellite services by 2020 which will support the
future broadband service via satellite [7].
Dimensioning, and [7] shows that appropriate
development in technologies be made for the satellite
system to be feasible. Both the C-Band and Q-Band
structure can be arranged as a single structure
forming multiband antenna. Military, Fixed Satellite
service, Broadcasting satellite service, and mobile
satellite services, are the application areas that this
antenna operating in this band tend to use widely.
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Abstract- Fractals antennas are similar and independent of scale. A fractal antenna is a one that uses a fractal shapes to
increase the length of the patch that can Trans-receive electromagnetic radiation within a given total surface area. This paper
gives a fractal shaped reconfigurable antenna with switches; switches used here is microstrip switch, alteration of it provides
the various resonant frequencies. Copper strip itself is used as the switch to avoid certain drawbacks which occurs during the
usage of other switches. The frequency of the designed prototype operates in the S-Band and it can be varied from 3.594
GHz to 3.9 GHz.
Index Terms- Reconfigurable, Fractal, Switches, Resonant frequency, Microstrip.

used. Reconfigurable is made by using RF-MEMS
switches which is costlier but consumes less power
when compared to other switches [2].Various fractal
shapes like Koch curves, Sierpinski triangle, and
Hilbert curve are available for making antennas.
Second order Koch curve [3] and then Sierpinski
carpet [4] fractals are used for making the antenna.
A reconfigurable antenna along with a band pass
filter is designed with electronic switches, which is
designed for operating at the Ultra Wide Band [5] for
Cognitive Radio applications. Here the electronic
switch is used to control the band pass frequency of
the filter. Resonant frequency can be varied by
varying the depth of the slot for varying the size of
the antenna[6]. Multiband antennas design was made
in such a way that for each band of operation
different part of the antenna is active, and it will be
larger in size. For using in cognitive radio system a
photo conductive switch [7] is made used for
incorporating the reconfigurabilty technique.
A dual frequency reconfigurable antenna array and
a discrete phase shifter is designed which is capable
of operation at two independent frequencies [8] the
reconfigurability is achieved by using the PIN diodes.
A new reconfigurable multi-band micrsostrip antenna
design was made with slots were cut in a hexagonal
patch. The antenna reconfigurability and its
resonance [9] are changed by the use of switches
configuration. The possibility of realizing a frequency
reconfigurable patch antenna with the help of reed
switches at microwave frequencies has been made
here [10].
For activation of reed switches bias circuits are not
needed. The space filling property and multiple scale
property of fractals geometries leads to the
development of fractal antennas which can be used
for various mobile communications devices and for
other electronic devices. This enables fractals to

I. INTRODUCTION
A microstrip antenna is a low profile antenna that
has a number of benefits when compared to various
other antennas is its lightweight, low cost, and easy
integration with other electronic devices. The
microstrip antenna can be of 3D in structure and their
elements are usually flat; so it is also called as planar
antennas. Planar antenna is not always a patch
antenna.
Recently multiband antenna has been taken more
and more attention, because of its small volume, light
weight, easy and active circuitry integration. But
multiband antenna has a drawback of poor out of
band rejection so it was avoided. So reconfigurable
antennas came into existence. Reconfigurable
antennas have received much attention in design of
smart and adaptive systems. It provides multiple
services with a single antenna with good out of band
rejection and then the cost is also reduced when
compared to a multi band antenna.
Compared
to
conventional
antennas,
reconfigurable antennas provide the ability to
dynamically adjust various antenna parameters. The
active tuning of such antenna parameters is typically
achieved by manipulating a certain switching
behaviour. Reconfigurable antennas reduce any
unfavourable effects resulting from co-site
interference and jamming. In addition, they have a
remarkable characteristic of achieving diversity in
operation, meaning that one or multiple parameters,
including operating frequency, radiation pattern, gain
and/or polarization, can be reconfigured with a single
antenna. MEMS switches and PIN diodes switches
can be used across the slots.
Fractal complex shapes make antenna size to be
reduced when compared to the common antenna size
[1].Increase in the demands of antenna for various
applications multiband antennas were extensively
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produce good antenna performance with minimum
antenna space.
II.

that next pair of switches (s2, s2’) is made and its
resonant frequency is studied for various positions.
And then the same is made for switches (s3, s3’).
The positions of the switches affect the current
flow path, varying these positions certainly tune the
obtained resonance frequency. The positions of the
switches are denoted d1, d2, and d3.The locations of
the switches are chosen such as
d1 = 0.8 mm, d2
= 3.5 mm and d3 = 0.7 mm. Initially first pair of
switches (s1, s1’) is alone activated (i.e.) ON it is said
to be case 1 and then it is proceeded for switches (s2,
s2’) here both pairs of switches are made ON it is case
2 and then (s3, s3’) is made ON along with that. ON
condition says the presence of switch OFF condition
says that the switch is removed. Here switches will be
of copper strips which are used in spite of electronic
switches to avoid the biasing networks. Switches in
their ON state were replaced by 3 mm * 2 mm copper
strips. In the OFF state, the copper strips were
removed. Using switches, such as PIN diodes, RF
MEMS, requires the design of their biasing networks.
These biasing networks will have their effect on the
antenna's characteristics, especially the radiation
patterns. However, copper switches other types of
switches do not need such biasing lines. They are
actuated from below the ground plane, without
affecting the radiation patterns. To make the antenna
to operate at different resonant frequency, switch
conditions has to be varied. Table 1 shows the switch
conditions for four cases.
TABLE 1
SWITCH CONDITIONS

ANTENNA DESIGN

A fractal patch antenna is to be designed which has to
operate around 3.9 GHz with reconfigurable ability
incorporated into that patch. The antenna design is
based on having pairs of symmetrical slots to form
branches. Switches can be mounted over these slots
to obtain different resonant frequencies. Initially a
patch is made and then it is simulated and then its
parameters are varied to resonate at a desired
frequency. Once it is achieved then the
reconfigurability has to be incorporated into the patch,
for that switches are inserted into it. For deciding the
switch position a narrow study has to be made by
placing at different positions and then its desired
position is found. And then an optimization has to be
made. Substrate used here is FR4 which has a
dielectric constant of 4.4 and then a microstrip line
feed is used for feeding the patch. The simulated
antenna structure is shown in Fig.1.along with its
dimensions. Self similarity of the fractal shape
antenna provides the consistency of the radiation
pattern.

Fig.1. Antenna (dimensions in mm)

III. SIMULATED RESULTS AND ANALAYSIS
The design and parameter optimization is done
using the Advanced Design System (ADS). Antenna
radiates with respect to their discontinuations, so the
position of switches varies the resonant frequency of
the antenna. Totally three pairs of switches are
mounted across the trims to control the current flow
on the patch. A parametric study is made to decide
the position of the switch for the proper resonance of
the antenna. Initially switches (s1,s1’) is made and
then its resonance is studied for various positions and
then the effective resonance point is selected and then
further switches are incorporated into the patch. After

Fig.2. Representation of current distribution in modified cedar
antenna
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Once the antenna has been simulated its performance
has to be measured, for measuring that their character
has to measured and analysed. Here its return loss and
radiation pattern is measured and analysed. Both the
characteristic features are measured for all the
conditions individually and it is plotted. Return loss is
the loss of signal power resulting from the reflection
caused at a discontinuity in a transmission line. This
discontinuity can be a mismatch with the terminating
load or with a device inserted in the line. It is usually
expressed as a ratio in decibels (dB). Return loss is
used in modern practice because it has better
resolution for small values of reflected wave. Return
loss is plotted for all four cases individually and then
it is compared and shown in Fig.8.

switch connected

Fig.6. Return loss plot of antenna with three pairs of
switch connected

TABLE 2
RETURN LOSS Vs FREQUENCY

Fig.3. Return loss plot of antenna without switches

Fig.4. Return loss plot of antenna with a pair of
switch connected

Fig.7. Return loss comparison

Radiation pattern is defined as “a graphical
representation of the radiation properties of the
antenna as a function of space coordinates. Radiation
properties include power flux density, radiation
intensity, field strength, and directivity.” Radiation
pattern refers to the directional dependence of the

Fig.5. Return loss plot of antenna with two pairs of
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strength of the radio waves from the antenna.
Radiation pattern for all the four cases (i.e.) case 0,
case 1, case 2, case 3 is plotted in 2-D and 3-D and
shown in Fig.8, Fig.9., Fig.10., Fig.11., respectively.

Fig.10(a). 2-D Radiation pattern of antenna
at 3.8 GHz

Fig.8(a). 2-D Radiation pattern of antenna at
3.594GHz

Fig.10(b). 3-D Radiation pattern of antenna at
3.8 GHz

Fig.8(b). 3-D Radiation pattern of antenna at
3.594 GHz

Fig.11(a). 2-D Radiation pattern of antenna at
3.9 GHz

Fig.9(a). 2-D Radiation pattern of antenna at
3.7 GHz

Fig.9(b). 3-D Radiation pattern of antenna at
3.7 GHz

Fig.11(b). 3-D Radiation pattern of antenna at
3.9 GHz
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IV. CONCLUSION
A fractal antenna which is incorporated with
reconfigurability is simulated. Reconfigurability is
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switches, which varies the resonant frequency and its
characteristics. The simulated antenna is capable of
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Abstract— Viterbi algorithm is employed in wireless communication to decode the convolutional codes; those codes are
used in every robust digital communication systems. Such decoders are complex & dissipate large amount of power. Thus
the paper presents the design of an Adaptive Viterbi Decoder (AVD) that uses survivor path with parameters for wireless
communication in an attempt to reduce the power and cost and at the same time increase in speed. Most of the researches
work to reduce power consumption, or work with high frequency for using the decoder in the modern applications such as 3
3rd Generation Partnership Project (3GPP), DVB, and wireless communications. Field Programmable Gate Array (FPGA)
technology is considered a highly configurable option for implementing many sophisticated signal processing tasks. The
proposed decoder design is simulated on XilinxISE9.1 and implemented using VHDL code.
Keywords-Adaptive Viterbi Decoder,Field Programmable GateArray,VHDL,Viterbi Algorithm,ASIC, Digital Signal
Processing,Trellis Diagram,Convolutional Encoder

(DoD) under the VHSIC program. In 1983 IBM ,
Texas instruments and intermetrics started to develop
this language. In 1987 IEEE standardized the
language. VHDL is a hardware description language.
It describes the behavior of an electronic circuit or a
system from which the physical circuit or system can
then be implemented. VHDL is intended for circuit
synthesis as well as circuit simulation. VHDL is
programming language that allows one to model and
develop complex digital system in dyanamic
environment by dataflow, behavioral and structural
style of modeling. The behavior of field
programmable gate arrays can be illustrated by this
language.

I. INTRODUCTION
Most digital communication systems nowadays
convolutionally encoded the transmitted data to
compensate for Additive White Gaussian Noise
(AWGN), fading of the channel, quantization
distortions and other data degradation effects. For its
efficiency the Viterbi algorithm has proven to be a
very practical algorithm for forward error correction
of convolutionally encoded messages. The
requirements for the Viterbi decoder or Viterbi
detector depend on the applications used. Most of the
researches work to reduce cost, the power
consumption, or work with high frequency for using
the decoder in the modern applications such as 3GPP,
DVB, and Wireless communications. Some of them
comparing between using FPGA, Application
Specific Integrated Circuit (ASIC) , and Digital
Signal Processing (DSP) to find which one is suitable
for the applications, other studies the differences
method for back trace unit to find the correct path,
and the other trying to work with high frequency by
using parallel operations of decoder units . The
complexity of these decoders increased with the
increasing of the constraint length. Thus, we attempts
to;
1. Design an adaptive Viterbi decoder that uses
survivor path storage with parameters for wireless
communication.
2. Design and implement the decoder using
ModelsimSE6.3f modeling tool. Evaluate the
decoder for timing accuracy and resource utilization.
VHDL stands for VHSIC Hardware description
language. VHSIC is itself an abbreviation for very
high speed integrated Circuit. This language was first
introduced in 1981 for the Department of Defense

II.

CONVOLUTIONAL CODES

The convolutional encoder is basically a finite state
machine. The k bit input is fed to the constraint
length K shift register and the n outputs are calculated
from the generator polynomials by the modulo-2
addition. The generator polynomial specifies the
connections of the encoder to the modulo-2 adder.
Convolutional codes are applied in applications that
require good performance with low implementation
cost. They operate on data stream, not static block.
Convolutional codes have memory that uses previous
bits to encode or decode following bits. It is denoted
by (n,k,L), where L is code memory depth.
The Fig. 1 below illustrates a simple convolutional
coder with

n1  m1  m0  m1..........(1)
n2  m0  m1.................(2)
n3  m1  m1..................(3)
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B. Maintaining the Integrity of the Specifications
The template is used to format your paper and
style the text. All margins, column widths, line spaces,
and text fonts are prescribed; please do not alter them.
You may note peculiarities. For example, the head
margin in this template measures proportionately
more than is customary. This measurement and others
are deliberate, using specifications that anticipate your
paper as one part of the entire proceedings, and not as
an independent document. Please do not revise any of
the current designations.
IV. ARCHITECTURE OF VITERBI DECODER
The input to our proposed design is an identified code
symbols and frames, i.e. The design decodes
successive bit stream and the proposed decoder has
no need to segment the received bit stream into n-bit
blocks that are corresponding to a stage in the trellis
in order to compute the branch metrics at any given
point in time . The architecture of the Viterbi decoder
is illustrated in fig 3.1.

Fig 1. Convolutional Encoder

III.

VITERBI ALGORITHM

Viterbi algorithm was devised by Andrew J. Viterbi
(1967). The optimality and the relatively modest
complexity for small constraint lengths have served
to make the Viterbi algorithm the most popular in
decoding of convolutional codes with constraint
length less than 10. Viterbi algorithm is called as
optimum algorithm because it minimizes the
probability of error. The Viterbi algorithm is one of
the standard sections in number of high-speed
modems of the process for information infrastructure
applicable in modern world. The unit of branch
metric will calculate all the branch metrics and then
processed to add compare for selecting the surviving
branches as per the branch metrics finally the
decoded data bits are generated by the trace back
unit.
The algorithm can be broken down into the
following three steps.
1. Weight the trellis; that is, calculate the branch
metrics.
2. Recursively computes the shortest paths to time
n, in
terms of the shortest paths to time n-1. In
this step, decisions are used to recursively update the
survivor path of the signal. This is known as addcompare-select (ACS) recursion.
3. Recursively finds the shortest path leading to each
trellis state using the decisions from Step 2. The
shortest path is called the survivor path for that state
and the process is referred to as survivor path
decode. Finally, if all survivor paths are traced back
in time, they merge into a unique path, which is the
most likely signal path.

Fig 2. Basic building blocks of the Viterbi decoder.

The basic performance of the Viterbi decoder is
analyzed with the block diagram shown below. It
consists of three main blocks:
1. Branch Metric Calculation
2. Path Metric Calculation
3. Survivor Management Unit
A. The Branch Metric Calculation (BMC)
This is typically based on a look-up table
containing the various bit metrics. The computer
looks up the n-bit metrics associated with each
branch and sums them to obtain the branch metric.
The result is passed along to the path metric
Calculation. The responsibility of this unit is to
compute the Hamming code between the expected
code and the receiving code as a frame. At each
processing, the BMU finds the Hamming code for
these symbols.
B. Path Metric Calculation
There are Path Metric Unit (PMU) and Add Compare
Select Unit(ACSU) blocks in it.
1) Path Metric Unit (PMU): It computes the partial
path metrics at each node in the trellis.

A. Selecting a Template (Heading 2)
First, confirm that you have the correct template
for your paper size. This template has been tailored for
output on the US-letter paper size. If you are using
A4-sized paper, please close this template and
download the file for A4 paper format called
“CPS_A4_format”.

International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
30

Fpga Implementation of Adaptive Viterbi Decoder for Wireless Communication

2) Add Compare Select Unit (ACSU)
This ACSU is the main unit of the survivor
path decoder . The function of this unit is to find the
addition of the
Hamming code received from
BMU's and to compare the total Hamming code. This
takes the branch metrics computed by the BMC and
computes the partial path metrics at each node in the
trellis. The surviving path at each node is identified,
and the information-sequence updating and storage
unit notified accordingly. Since the entire trellis is
multiple images of the same simple element, a single
circuit called Add-Compare-Select may be assigned
to each trellis state.
C. Survivor Management Unit (SMU)
This is responsible for keeping track of the
information bits associated with the surviving paths
designated by the path metric Calculation. There are
two basic design approaches: Register Exchange and
Trace Back. In both techniques, a shift register is
associated with every trellis node throughout the
decoding operation . Since one of the major interests
is the low power design, the proposed decoder has
been implemented using the trace back approach
which dissipates less power. The major disadvantage
of the RE approach is that its routing cost is very high
especially in the case of long-constraint lengths and it
requires much more resources.
V.

VI. FLOWCHART OF VITERBI DECODING
ALGORITHM

start
Inilitiaze
Branch Metric Calculation
Load the Branch Metrics
ACS
Path into Buffer
No

States
End?
Trellis
States
End?

MODIFIED ARCHITECTURE OF VITERBI
DECODER

Yes
No
Yes

Decoded Bits

The aim of the adaptive Viterbi Decoder is to reduce
the average computation and path storage required
by the Viterbi algorithm. Instead of computing and
retaining all 2K-1 possible paths, only those paths
which satisfy certain cost conditions are retained for
each received symbol at each state node. Path
retention is based on the following criteria.
A threshold T indicates that a path is
retained if its path cost is less than dm + T, where dm
is the minimum cost among all surviving paths in the
previous trellis stage.

End
Fig 4. Viterbi Decoding Flowchart

VII.

IMPLEMENTATION AND RESULTS

The Convolutional Encoder and Decoder is designed
through VHDL Coding. The program uses 12 bits for
encoding which results in 12 bits decoded output by
the XilinxISE9.1 Simulator. As
the design
implementation was progressing testing was perform
for complete design. The Fig 5 shows Adaptive
Viterbi Decoder and Fig 6 shows RTL Schematic of
Adaptive Viterbi Decoder which is obtained by
synthesis using XilinxISE 9.1 Software.

Fig 5 .Hardware Implementation of Adaptive Viterbi Decoder

Fig 3. Block diagram of adaptive Viterbi decoder
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removing the trace back algorithms that is used to
find the correct paths. The survivor path algorithm
used, the address of the memory unit to select the
correct path which specify the output code.
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Abstract-The modified beveled E-shaped microstrip antenna array is designed for wireless application. Microstrip patch
antenna has a few feeding techniques from which microstrip line feed is used here. We have designed the microstrip patch
antenna for 2.6GHz in Wimax applications and the return loss is measured as 19.509dB which is good for antenna
performance. Simulation results are provided along with the radiation pattern.
Index Terms- E-shaped, patch antenna, wireless communication.

[3]. Microstrip patch and printed antennas are the
natural favourites due to their inherent advantages of
low profile, low weight, low cost, and ease of
integration. Although in early implementations they
suffered from small bandwidth, several approaches
have been proposed [2]–[5] to improve the
bandwidth. This can be achieved by 1 increasing the
substrate thickness; 2 introducing parasitic patches
[2]; and 3 cutting slots strategically in the metallic
patch. The last approach resulted in thin antennas
with excellent bandwidths, and examples include
probe-fed U-slot patch antennas [3], double-C patch
antennas [4] and E-shaped patch antennas [5].In this
paper, a modified E-shaped patch antenna is
presented to address these requirements. This Eshaped patch antenna has less area but still covers the
WLAN frequency bands that are of practical interest.
In the new antenna, corrugations have been placed in
the two side-wings to reduce the width of the sidewings without significantly reducing the “metal” area
of the antenna.

I. INTRODUCTION
Microstrip or patch antennas are becoming
increasingly useful because they can be printed
directly onto a circuit board .Compared with
conventional antennas; microstrip patch antennas
have more advantages and better prospects. They are
lighter in weight, low volume, the microstrip patch
antennas can provide dual and circular polarizations,
beam scanning omnidirectional pattern. A microstrip
patch is one of the most widely used radiators for
circular polarization generation. However, during
these investigations various approaches have been
proposed in the literature to increase the bandwidth
.these include parasitic patches and cutting slots in
the metallic patch in addition to the common
techniques which are increasing patch height and
decreasing substrate permittivity This was primarily
because the area taken by each E-shaped patch
antenna is too large and two of them cannot be
separated enough within a space to reduce mutual
coupling to acceptable levels. Hence, there was a
need to develop an antenna that uses less area than a
standard E-shaped patch but has similar performance
figures for the same antenna height. From the
previous investigations we also found that reducing
the width of the three wings of the E-shaped Antenna
deteriorates the return loss. Therefore, we
investigated alternative techniques to reduce the
antenna size .In this paper, a modified E-shaped patch
antenna is presented to address these requirements.
This E-shaped patch antenna has less area but still
covers the WLAN frequency bands that are of
practical interest. In the new antenna, corrugations
have been placed in the two side-wings to reduce the
width of the side-wings without significantly
reducing the “ metal” area of the antenna.The
increasing demand for wireless communication
systems has attracted significant interest in suitable
antenna designs that are easily integrated with the rest
of the system. Many novel antenna structures have
been proposed for single, dual, or multiple bands [2]–

II. PERFORMANCE FEATURES OF BEVELED E-SHAPED
ANTENNA

The antenna has four patch, which is simpler than
traditional wide band microstrip antennas. The patch
size is characterized by (L, W, h) and is fed by
microstrip feed. To expand the antenna bandwidth,
four patch are incorporated into this patch and
positioned symmetrically with respect to the feed
point. The topological shape of the patch resembles
the letter E hence the name E-shaped patch antenna.
The slot length (Ls), width (Ws) and position (Ps) are
important parameters in controlling the achievable
bandwidth. Current flow from feeding point to the top
and bottom beveled edges
By properly adjusting the parameters of E-shape and
the position of the feeding point, a 30.3%antenna
bandwidth is achieved. An elegant approach for the
parameter selection would be the utilization of WiMax application .from the Fig gives the return loss of
this 10dB E-shaped patch antenna. The high resonant
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frequency is mainly determined by the patch width
W, less affected by the slots. Now it can be concluded
that the antenna width W control the higher resonant
frequency while beveled edges control the lower
resonant frequency. Because of the resonant
frequency character, this kind of microstrip antenna
can achieve a wide band width. At the high
frequency, the amplitude of the currents around
beveled edges are almost same as those at the left
and right edges of the patch .The edges effect of the
edges are not significant. The patch works like
ordinary patch. Therefore, the high resonant
frequency is mainly determined patch width, less
affected by the edges. while at the low frequency ,the
amplitude of the current the around edges are greater
than those at high frequency .The edges congregate
the currents and this effect can be modeled as an
inductance. Due to the additional inductance effect, it
resonates at a low frequency. Thus, this lower
resonant frequency is mainly characterized by the
edges. The phenomenon agrees well with our
previous explanation. No it can be concluded that the
antenna width controls the higher resonant frequency
while the beveled edges control the lower resonant
frequency. This kind of micro strip antenna can
achieve a wide bandwidth

chosen to be 14cm*21cm .One can observe that most
currents concentrate under the patch and more areas
are needed for low frequency than for high frequency.
In other words, the ground plane size is determined
by the low frequency. It should be noted, in order to
maintain similar performance, the total area of the
beveled edges should be almost the same as that of
conventional E-patch antenna .Increasing the
parameter will result in the reduction of the width of
the beveled edges, we found from the simulations that
the larger value will lead to narrow bandwidth and
the deterioration of the return loss in the working
band. The reason is that large effectively reduces of
the height of the beveled E –patch during the deign
process, we also noted that the length parameters L
and L1 could not be changed much because they
essentially determine the frequency of the antenna.
The antenna is constructed of a single patch on top,
two layers of dielectric. usually for design of patch
antennas, an infinite ground plane has been supposed.
However is practical, the size of the ground plane is
taken to be more than four times the substrate
thickness in all the directions with respect to the
patch dimensions to diminish the effect of the finite
ground plane.
The proposed beveled E-shaped patch antenna array
is shown in figure. 1. An E- shape patch which has
certain width and length of the patch dimension in
combination with the techniques of feeding can be
designed to obtain wideband frequency. With electric
permittivity εr=4.6.FR4 substrate has characteristic of
low loss and makes the manufacturing simple and
cheap. Corners of the patch lines are beveled to allow
current disturbutingsmoothly .concrete dimension
parameter are shown in the figure1 where l=10mm
w=3mm,l1=15mm, w1=3mm,t=1.6m Figure3 are
simulated surface current distribution at2.6GHz,
respectively, which demonstrates the basic idea of the
wideband mechanism of the e shaped patch antenna.
Current flow is from the feeding point to the top and
bottom edges.

III. E-SHAPED PATCH ANTENNA DESIGN FOR
2.6GHz WIRELESS COMMUNICATIONS
When two symmetrically parallel slots are
incorporated into the rectangular microstrip antenna,
it becomes an E-shaped patch. The E-shaped
microstrip patch antenna is simpler in constuction.
The geometry of E-shaped antenna as shown in
Fig1.The dimensions of the E-shape microstrip patch
antenna at operating frequency2.6GHz..these
frequencies are chosen because they are useful
frequencies in modern wireless communication. The
E-shaped patch antenna has a wide bandwidth of
30.3%.The simple patch antenna without beveled
edges are also simulated for comparison. They have
same height and width as this E-shaped patch
antenna. Beveled plays an important role to control
the wide-band behavior of the E-shaped patch
antenna. There are three parameters to characterize
the beveled edges, namely the length, position, width.
In brief the beveled edge is an important parameter to
characterize the resonant frequencies of the E-shaped
patch antenna There are when ps is small, the S11 at
lower frequencies does not match well. When Ps
becomes larger, the two resonant frequencies become
distinct and wide-band match is obtained However,
when Ps becomes even larger,theS11 between two
resonant frequencies is larger than- 10dB . Usually
the ground plane effect is a critical factor in
communication applications. A large finite ground
plane is analyzed and the currents on the ground
plane are calculated to understand which areas are
effective for the antenna operation. The ground size is

ANTENNA DESIGN

Fig.1 Beveled E-shaped patch antenna array
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pattern obtained is omnidirectional. return loss
obtained is -19.509 dB at 2.6 GHz Directivity got is
6dBi. Although the measured bandwidth shows a
small shift compared with which it is predicted
theoretically, and theoretical results is reasonable for
most practical purposes.Figure.4 shows the measured
radiation pattern. these pattern are similar to those of
the conventional beveled E-shaped patch antenna
note that the rear lobe and nulls are due to the finite
sized ground plane. The gain of the beveled E-shaped
antenna and its planar counterpart were measured
over the frequency 2.6 GHz gain was measured by
comparision with a standard gain in this spherical
near field range. The gain is comparable with the
planar antenna over the bandwidth.

A. DESIGN EQUATIONS OF E- SHAPED PATCH
ANTENNA
Following steps are taken to design a rectangular
micro strip patch antenna.
Calculation of width (W):
The width of the micro strip patch antenna calculated
using equation

Calculation of effective dielectric constant  r The
equation for effective dielectric constant is given by

Calculation of length extension ∆L
The following equation gives the length extension as

Where h is the height
W is the width of the patch and
εeff is the effective (relative) permittivity
Calculation of effective length Leff
Fig..2. S-parameter(S11)plot of Beveled E- Shaped antenna
array

,
f0 is the center frequency.
Calculation of length of the patch (L)

TABLE 1
Dimensions

of Proposed Antenna

Fig3 . 3D plot Radiation pattern of Beveled E- shaped antenna

Figure 4. to Figure 7. shows the two dimensional
radiation pattern of proposed the Beveled E-shaped
antenna array for a desired operating frequency,
which shows that the radiation pattern is obtained. Bi
directional end-fire with minimum side lobe level.
From the figure we can find out that frequency range
is 2.6GHz.and relative bandwidth is 30.3% under the
condition that the difference of antenna. Figure 6. and
Figure 7. shows the linear polarization and circular
polarization of the Beveled E-shaped antenna array.

RESULTS AND DISCUSSION

Analysis made for the proposed antenna structure for
the desired design parameters and observed its
performance measure. The performance measures are
S-parameter and radiation pattern. The radiation
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From these plots observed that the directivity is 6dBi
and directional gain is 4dBi.
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Fig.7. linear polarization plot of Beveled E-shaped antenna
array at 2.6 GHZ

Fig.4. Gain plot of Beveled E-shaped antenna array
at2.6 GHz

Figure.4 show the measured E-(ZY-plane)and H(ZX-plane)plane radiation pattern at the center
frequencies
of
the
two
commonly
bands,i.e.,2.6GHz,respectively.These patterns are
similar to those of the conventional E-shaped patch
antennas. note that the rear lobe and nulls are due to
the finite-sized ground plane
V. CONCLUSION
In this paper, beveled E-shaped patch antenna array is
proposed and simulated using Advanced Design
System (ADS) software. The simulated result shows
that the return loss of -19.509dB is achieved at 2.6
GHz. The observation made from these simulation
results, the proposed antenna structure is well suitable
for Wi-Max
application .In future further
modification done and fabricate the optimized
structure and measurement made using Network
Analyzer .Both these results will be compared to
justify the practical usage of this proposed antenna
array

Fig.5. Directivity plot of Beveled-shaped antenna array at 2.6
GHZ
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Abstract— Continuous Transverse Stub (CTS) Antenna technology is an emerging technology and it can be used along with
coaxial lines to design an effective high frequency multiband antenna array structure. The antenna array structure radiates
omnidirectionally, with low reflection and high efficiency. This low cost and small size antenna array provides good
impedance matching characteristics with useful radiation patterns. In this paper an A-shaped coaxial inclined CTS antenna
array that radiates at 3.1GHz (S-band), 5.726GHz (C-band) and 6.743GHz (C-band) has been proposed. It is shown that the
simulated result of proposed A-shaped coaxial inclined continuous transverse stub antenna array provides good return loss
performance (S11< -20db) over the three multiband operating frequencies and omnidirectional radiation pattern in horizontal
plane. The structure is simply fed by coaxial line and it is particularly suitable for multiband (S-band and C-band) satellite
applications.
Keywords— CTS antenna array; radiation pattern; omnidirectional; return loss (S11); multiband.

than one frequency is known as multiband antenna, In
this proposed design, the antenna array is designed to
operate at three different frequencies 3.1GHz (Sband), 5.726GHz (C-band) and 6.743GHz (C-band)
of two different bands. CST Microwave Studio is
used to analyse the four elemental A-shaped coaxial
inclined Continuous Transverse Stub (CTS) antenna
array, which is the electromagnetic simulation
software based on finite integral method (FIT).
Maxwell’s equations in integral form applied to a set
of staggered grids form is the main approach for the
finite integral method of antenna analysis. In this
proposed design, varying the inclination of stubs with
coaxial line is used. This approach reduces the
number of radiating stubs to be used for multiband
antenna array design and reduces the overall size of
antenna array.

I. INTRODUCTION
The Continuous Transverse Stub (CTS), especially
The planar Continuous Transverse Stub (CTS)
antenna was originally invented by W.W. Milroy at
Hughes Aircraft Company in early 1991[1].The CTS
antenna and CTS antenna array has number of
advantages over other high frequency multiband
antennas and antenna arrays that are of low cost, low
loss, low dispersion, small size, dimensional
robustness, design flexibility, good radiation
Characteristics and high radiation efficiency [2]. The
planar Continuous Transverse Stub (CTS) is a
cascaded structure of radiating CTS elements for
good radiation efficiency, and generally fed by
rectangular wave guide. In 2001, Magdy F.Iskander
and Zhijun Zhang devised coaxial CTS antenna based
on planar CTS antenna technology [3]. Coaxial CTS
antenna technology has many advantages over the
planar CTS antenna technology, Coaxial CTS
antenna is generally fed by coaxial line which
provides good impedance matching for the design
and reduces the reflection. The Multiband antenna
design is very much easy in case of coaxial CTS
technology. Omni-directional radiation pattern in
horizontal plane is achieved easily. For these
mentioned characteristics, coaxial CTS antenna and
it’s array structures widely used in wireless satellite
communication and personal communication systems
[3],[4]. In this paper four element A-shaped coaxial
inclined Continuous Transverse Stub (CTS) antenna
array is proposed. The inclined structure reduces the
size of the antenna array than the non inclined
structure and reduces the return loss of multiband
operations. The cascaded structure is used to attain
the desired gain, radiation pattern and multiband
operation. An antenna is designed to operate at more

II. STRUCTURE AND PARAMETERS
The general structure (non inclination of radiating
stubs) of coaxial Continuous Transverse Stub (CTS)
antenna array is shown in Figure.1.This coaxial
Continuous Transverse Stub (CTS) antenna array is
fed by coaxial line. The CTS antenna array structure
consists of cascaded section of coaxial transmission
lines and open ended coaxial radiating stubs [3]. The
design procedure of any inclined or non inclined
coaxial CTS antenna array involves number of design
parameters like diameter of coaxial line inner
conductor (D1), diameter of coaxial line outer
conductor (D2), diameter of radiating stubs (D3), stub
thickness (L1), distance between two consecutive
stubs (L2) and dielectric constant (εr) of dielectric
material filled between inner and outer conductor of
coaxial line [3],[4]. The existing coaxial CTS antenna
design stub thickness is constant for a single stub. To

International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
38

Development of Modified Multiband Antenna for Wireless Communication

achieve desired frequency of operation, the
dimensions of design parameters are tuned. This is
known as physical dimension alteration design
method. The internal structure of simple A-shaped
coaxial inclined continuous transverse stub (CTS)
antenna array is shown in Figure.2. The simple Ashaped structure has two stubs attached to coaxial line
inclined at any of the three axis (x, y and z). By

varying the inclination angle of the radiating stubs to
coaxial line, the desired frequency of operation and
desired parameters are achieved. This method of
design is known as varying the inclination of the
stubs. Based on this idea, a four stubs A-shaped
coaxial inclined CTS antenna array is proposed and
simulated.
efficient algorithms referred to both computation time
and memory requirements which are especially
adapted for transient field analysis in RF applications.
The operating frequency of 3.1GHz is S-band
transmitted frequency. 5.726GHz and 6.743GHz are
LMI C-band transmitter frequency and super extended
C-band transmitter frequency respectively. The design
procedure for A-shaped coaxial inclined CTS antenna
array includes the following parameters, diameter of
coaxial line inner conductor (D1), diameter of coaxial
line outer conductor (D2), diameter of radiating stubs
(D3), stub thickness (L1), distance between two
consecutive stubs (L2) and dielectric constant (εr) of
dielectric material filled. The impedance value of
coaxial transmission line [3], [4] is given by

Fig.1. General coaxial CTS antenna array.

----------- (1)
For the purpose of the inclined CTS antenna array
design, the ratio between the parameters must be
maintained correctly. The impedance matching of
coaxial transmission line with radiating stubs is
determined by the ratio of diameter of coaxial line
outer conductor (D2) to the diameter of coaxial line
inner conductor (D1) and dielectric constant (εr) of
dielectric material which has been filled between inner
and outer conductor of the coaxial line, such that we
can attain the desired 50Ω or 75Ω impedance for
coaxial transmission line. For radiation pattern and
radiated power from stubs are determined by the ratio
D3/D2.The small value of the ratio D3/D2 leads to high
radiation [3]. Ratio D2 /D1 is used to determine
impedance matching, while designing inclined CTS
antenna array some trade off must be maintained
between the two ratios. The ratio between D3 and L1
must be high, that is the diameter of the stub must be
greater than that of stub width. This ratio determines
the radiation efficiency. One more significant feature
in the design is dependency of operation band and
parameters L1, D3. To increase either the value of D3
or reduce the value of L1 there is a shift in frequency
of operation towards low frequency. It is very clear
that the diameters of the inner and the outer conductor
(D1 and D2) of the coaxial line do not need to be
uniform along the transmission line. These diameters
can be changed periodically to adjust the impedance
matching and phase relationship between elements.
The condition D3>L1 is maintained for controlling the
mutual coupling between the stub elements in the
inclined CTS antenna array. Generally, the coaxial
inclined CTS antenna array is a very good self

Fig.2. Internal structure of inclined stub coaxial CTS antenna

III. STRUCTURE AND PARAMETERS OF
PROPOSED A-SHAPED CTS ANTENNA
ARRAY DESIGN
The four element A-shaped inclined CTS antenna
array is designed and simulated using CST Microwave
Studio software. This is electromagnetic simulation
software based on finite integral method (FIT). The
finite integration technique (FIT) is a spatial
discretization to solve electromagnetic field problems
in time and frequency domain numerically. The basic
idea of this approach is to apply the Maxwell’s
equations in integral form to a set of staggered grids.
This method stands out due to high flexibility in
geometric modelling and boundary handling as well as
incorporation of arbitrary material distributions and
material properties such as anisotropy, non-linearity
and Dispersion. Furthermore, the use of a consistent
dual Orthogonal grid (e.g. Cartesian grid) in
conjunction with an explicit time integration scheme
(e.g. leap-frog-scheme) leads to extremely high

International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
39

Development of Modified Multiband Antenna for Wireless Communication

matching structure. It is possible to achieve low
reflection (S11) stub elements by properly controlling
the ratio of D3 and D2 and the ratio of D3 and L1. The
total length of CTS antenna array is minimized by
making the stubs inclined to any one of the orientation
axis(x, y and z). In this proposed A-shaped coaxial
inclined CTS antenna array the inclination of stubs is
x-axis orientated. The total length of the antenna array
is given by equation (2).

TABLE 1
DIMENSIONS OF PROPOSED ANTENNA ARRAY

-------- (2)
Where N denotes the number of stubs used in the
coaxial inclined CTS antenna array design. Figures.3
shows the proposed four elements coaxial inclined
CTS antenna array structure and design. Table I shows
the dimensions of parameters used for proposed Ashaped coaxial inclined antenna array. The radiating
stubs are designed using Aluminium material which is
a good conductor of electricity and also that it is cheap
compared to other conductor materials. The inner and
outer conductor of the coaxial line is also made by
Aluminium. The Teflon material whose dielectric
constant is 2.08 is used between inner and outer
conductor of the coaxial line. Dielectric material is
filled between the stubs for physical robustness, and to
improve the electrical properties of the CTS antenna
design. But in this proposed A-shaped coaxial inclined
CTS, no dielectric material is used between radiating
stubs. Instead of dielectric material, air is used
between stubs. Impedance matching of the proposed
design is very simple because of the air filled stubs.
The proposed design simulated using CST Microwave
studio software. The proposed design provides low
length compared to previous designs [3], [4]. This
design provides improved gain, radiation efficiency
and return loss performance than the previous designs
[3], [4] for all three multiband operating frequencies
3.1GHz (S-band), 5.726GHz (C-band) and 6.743GHz
(C-band).

IV. SIMULATED RESULTS AND
DISCUSSIONS
The 3D electromagnetic simulation software
package CST Microwave Studio has been used to
simulate the Proposed A-shaped coaxial inclined CTS
antenna array structure. The return loss (S11) plot of
the simulated structure is shown in Figure. 4, which
shows the return loss is of -25.26dB, -39.6dB and 42.1dB
at
multiband
of
3.1GHz(S-band),
5.726GHz(C-band)
and
6.743GHz(C-band)
respectively. These results show very less reflection
when compared to the previous existing coaxial CTS
antenna array [3], [4]. The Voltage Standing Wave
Ratio (VSWR) plot of proposed A-shaped coaxial
inclined antenna array is shown in Figure.5, which
shows that the VSWR of all multiband operating
frequencies are less than 2.

Fig.3. proposed A-shaped coaxial inclined CTS antenna Array.

Fig.4. Return loss plot of proposed antenna array.
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Fig.8. 3-D Radiation pattern at 6.7 GHz.
Fig.5. VSWR plot of proposed antenna array.

The simulated VSWR result shows that the designed
A-shaped coaxial inclined antenna array provides
minimum standing wave, which means good
impedance matching is achieved.

Fig.9. 2-D polar plot at 3.1 GHz at horizontal plane.

Fig.6. 3-D Radiation pattern at 3.9 GHz.

Fig.10. 2-D polar plot at 5.7 GHz at horizontal plane.

Fig.7. 3-D Radiation pattern at 5.7 GHz.
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V. CONCLUSION
In this paper a novel A-shaped coaxial inclined
CTS antenna array is proposed, which reduces the size
of the antenna array compared to that of a noninclined CTS antenna array. The basic concept and
design methods are analysed, and simulation using
CST Microwave Studio software is involved to
optimize the antenna’s properties. The proposed
antenna array consists of only four element radiating
stubs. This design could be used for S-band and Cband wireless satellite communication.
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Abstract: The need to increase data rate capabilities in satellite system has prompted to investigate on bandwidth efficient
modulation schemes. Based upon current technology the most reliable and promising scheme is trellis coded modulation
operating with octal phase shift keying. Here it is proposed to develop a Multidimensional Trellis Coded 8-PSK Modulation
encoder for space communication. Trellis Coded Modulation is a bandwidth/power efficient modulation technique which
combines ordinary binary convolutional code with an M-ary signal constellation in such a way that coding gain is achieved
without increasing the rate at which symbols are transmitted.TCM is more suitable for space communication compared to
other existing modulation.The coding structure of a multidimensional trellis coded modulation combines a serial to parallel
converter, a differential encoder, a convolutional encoder, a constellation mapper and 8-PSK modulator. In TCM system
higher coding gain can be achieved without expanding the bandwidth or increasing the average energy of the signal set. The
simulation of the Trellis coded Modulation is done in “MATLAB”.
Keywords: TCM, convolutional encoder, 8-PSK modulation

to perform coding onto an expanded modulation
signal set. Coding is used to form structured signal
sequences with large minimum Euclidean distance.
The TCM coding process utilizes signal mapping
combining error-correcting coding with modulation.
The mapping by the set partitioning technique
provides a combination of digital signals used in the
modulation. This technique increases the minimum
Euclidean distance between the pairs of coded
signals; hence the loss from the expansion of the
signal set is easily overcome and a significant coding
gain is achieved with ECC. This is the reason why
TCM technique does not violate the basic trade-off
principle between power, bandwidth, and error
probability. Therefore, in a bandwidth-limited
communication
system,
without
bandwidth
enlargement, the redundancy bits are introduced into
the signal to achieve good performance of coding
gain through the TCM codes. This gain can be as
high as 5dB.

1. INTRODUCTION
1.1 TCM
In a power-limited environment, the desired
system performance should be achieved with the
smallest possible transmitted power. The use of errorcorrecting codes can increase power efficiency by
adding extra bits to the transmitted symbol sequence.
This procedure requires the modulator to operate at a
higher data rate, which requires a wider bandwidth. In
a bandwidth-limited environment, the use of
higherorder modulation schemes can increase
efficiency in frequency utilization. In this case, a
large signal power would be required to maintain the
same system bit-error-rate (BER). In order to achieve
improved reliability of a digital transmission system
without increasing transmitted power or required
bandwidth, both coding and modulation are
considered in TCM technology; therefore, TCM is a
scheme combining error-correcting coding with
modulation. In communications, Trellis-coded
modulation is applied to solve the conflict of utility
efficiency between transmission power and channel
bandwidth. TCM is used for data communication
with the purpose of gaining noise immunity over
uncoded transmission without changing the data rate.
The use of TCM also improves system reliability
without increasing transmitting power and required
channel bandwidth.
Trellis Coded Modulation (TCM), pioneered by
Ungerboeckhas received widespread interest as a
bandwidth efficient forward error correction scheme.
It has been discovered in the late 1970s and is now
used in many systems for modern information
transmission, especially in modems. The basic
concept of the Trellis CodedModulation technique is

1.2 8PSK MODULATOR:
In a satellite, there exist various communication
subsystem like Telecommand, Telemetry and Payload
data transfer. Depending on the requirements of a
particular system, different modulation techniques are
being used. In general, M-PSK modulation
techniques are preferable as they are power and
bandwidth efficient. Any number of phases may be
used to construct a PSK constellation but 8-PSK is
usually the highest order PSK constellation deployed.
With more than 8 phases, the error-rate becomes too
high and there are better, though more complex,
modulations available such asquadrature amplitude
modulation (QAM). Although any number of phases
may be used, the fact that the constellation must
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usually deal with binary data means that the number
of symbols is usually a power of 2 — this allows an
equal number of bits-per-symbol.In 8-PSK
modulation technique N=3, so M=8 there exists eight
symbol. By having a phase difference of 45°, the
information is transmitted on the carrier. Bandwidth
efficiency of 8-PSK and 16-PSK is more than QPSK.
These modulation techniques are also preferable for
payload data transfer from satellite.

Xiaoxin Zhang et al., [8] proposed the
method for designing optimum asymmetric
constellation by minimizing the bound of the
optimum 2 state and 4 state 4-PSK TCM codes is
compared with symmetric ones. The optimum 2 state
codes achieves 0.5dB SNR at 10-5 BER and optimum
4 state code achieves 0.1 dB SNR gain at 10-7 BER.
YantaoQiao et al., [9] developed 8-ary
Elliptical PSK Trellis Coded Modulation & set
partitioning based on the sum of soft metric distance.
Compared to uncoded 4PSK the coding gain of
8EPSK-TCM can achieve the max of 5.07 dB at
eccentricity of 0.9.
Sergio Benedetto et al., [10] gives the
description of the algorithms to evaluate the main
parameters determining the performance of a TrellisCoded Modulation (TCM) scheme. As the
complexity of the algorithms varies according to the
degree of symmetry presented by the code, we have
divided TCM schemes in classes of increasing
symmetry, and described the algorithms which are
most suitable for the various classes. The various
algorithms have been applied to a set of test codes,
and compared in terms of computational complexity.
E. Zehavi and J. K. Wolf, [11] presents the
performance of TCM, that by increasing the number
of states (i.e., memory bits) in TCM, the coding gain
can be increased. For example, if the four-state or
eight-state trellis coding is used in this TCM scheme
instead of two-state, the coding gain will be 3.01dB
and 3.6dB respectively.Increasing the number of
states in TCM is a simple way to improve its
performance.
Ettie Katz and Gordon L. Stuber [12], has
presented a novel approach to trellis Coded
modulation with sequential receivers. A set of STCM
design rules has been established which guarantees a
non-zero asymptotic coding gain. STCM is well
suited for operation using a dual-mode sequential
receiver, because symbol-by-symbol detection of
trellis coded data can be performed when buffer
overflows occur.
D. G. Daut and E. Eter, [13] showed that the
combination of multiple trellis coding and 4-D
BFSK/MPSK modulation can yield substantial
coding gains over the 2-D multiple trellis coded
modulation technique while incurring a slight
increase in transmitter bandwidth. Furthermore, 4-D
MTCM schemes have been designed which possess
non-integer throughput. This scheme exhibits a
significant performance improvement over that of
conventional 2-D MTCM at the expense of only a
slight increase in required transmission bandwidth.
William Osborne and Ted Wolcott, [14]
gives the TCM scheme operating with 8PSK to be
used for high data-rate applications through the
TDRSS(Tracking and Data Relay Satellite System)
channel in the satellite Data transmission. Two TCM
codecs, implementing different levels of bandwidth
efficiency, were tested and proved to be unaffected

Figure 1: 8-PSK constellation

II. LITERATURE SURVEY
In 1982, G Ungerboeck developed such
method, based on the principle of mapping by set
partitioning [1-3]. This papers gives the explanation
about TCM and Ungerboeck presents three rules for
set partitioning.
RajkumarGoswami et al., [4] designed a
TCM scheme with 8 states 2/3 rate especially for
fading channel. It is shown that this scheme exhibits
about 3 dB advantage over the 4 state TCM code at
large SNR’s.
Yi Ding et al., [5] proposed an asymmetric
8-PSK signal sets in the 4 states rate 2/3 TCM-STBC
scheme for fast fading channel. The performance is
due to an increase in the free distance of trellis coded
modulation compared to that of symmetric 8-PSK
signal sets they also showed that the proposed
asymmetric 8-PSK TCM-STBC scheme outperforms
symmetric scheme by about 0.3 dB at FER of 10-3 .
Milton I. Quinteros, [6]presents 16-D
CEQ2PSK TCM system which achieves an
asymptotical gain of 3.01 dB over uncoded 16-D CE
Q2psk. And the effective gain achieved is 2.4 dB.
Emna Ben Slimane et al., [7] presented a
scheme to improve performance in 4-D 8PSK TCM
which previously designed for the NASA CCSDS
standard. Fractional fourier transform blocks are
introduced both in the emitter and receiver side of the
CCSDS standard and showed result of about 8dB for
BER 10-4 by comparison to the 4-D 8PSK-TCM.
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by the TDRSS channel. The codec designed and built
achieves, a system gain of approximately 3dB over
the S-band and K-band.

block code is introduced. Carrier phase ambiguity is
resolved by the use of a differential coder located
prior to the trellis encoder. Spectral efficiencies of 2,
2.25, 2.5, and 2.75 bits/channel-symbol are achieved
with four possible architectures of the constellation
mapper. The output switch addresses successively
one of the four symbols ( Z(0)-Z(3) ) from the
constellation mapper to the 8PSK modulator.

J. C. Morakis& W. H. Miller, [15] gives the
modulation schemes for the higher data rate for more
bandwidth and coding efficiency. The Tracking
&Data Relay Satellite System (TDRSS) KSA channel
operates with Quadrature Phase Shift Keying and a
rate 1/2 convolutional code. One of the strongest
candidates for increasing data throughput without
increasing the required bandwidth is Octal Phase
Shift Keying (8PSK). Eight phase Trellis Coded
Modulation using a rate 2/3 convolutional code, for
example, will double the throughput without any
change in the bandwidth requirements when
compared to the current system.
RajkumarGoswami et al., [16] has proposed
a scheme for designing 8 State Rate 2/3 TCM code
for fading Channel. It is concluded that by integrating
the convolutional code with an expanded bandwidth
signal set and thereby utilizing the redundancy a
higher performance is achieved without lowering the
code rate. With the design of the TCM scheme for
fading channel that has been proposed in this paper, it
is seen that this 8-state, rate 2/3 TCM code exhibits
about 3dB advantage over the 4-state TCM code of at
large SNR’s.

Figure 2:General principle of the 4-D 8-PSK TCM Encoder

The present standard is based on the use of a 4D8PSK-TCM characterized by the following
parameters:
 size of the constellation: M=8 phase states
(8PSK)
 number of signal set constituents: L=4
(shown as Z(0)-Z(3) in figure 2)
 number of states for the trellis encoder: 64
 rate of the convolutional coder used for the
construction of the trellis: R=3/4
 rate of the modulation: Rm=m/(m+1)
selectable to 8/9, 9/10, 10/11, or 11/12
 efficiency of the modulation: Reff=2 bits
per channel-symbol (for Rm=8/9)Reff=2.25
bits per channel-symbol (for Rm=9/10)
Reff=2.5
bits
per
channel-symbol
(for
Rm=10/11)Reff=2.75 bits per channel-symbol (for
Rm=11/12).

Satish Sharma et al., [17] presents the design
and development of QPSK and 8-PSK modulators.
These concepts can be extended to the high order
modulation. The modulators are realized with
different methods to get the advantage in term of
hardware and frequency of operation.
N. Cartier et al., [18] presents a scheme
which replaces the previously used QPSK modulation
scheme. This presents a telemetry system based on
trellis coded 8PSK modulation, offering a 622 Mbps
download capability in the X band. This proposed
modulation format is recommended by CCSDS for
Earth Exploration Satellite missions, and standardised
in the frame of ECSS, especially for High rate
telemetry.

3.2 DIFFERENTIAL CODER
The differential coder depicted in figure-3 is
used to eliminate phase ambiguity on carrier
synchronization for each modulation efficiency.

III. 4D-8PSK-TCM ENCODERDESIGN
3.1 GENERAL
The 4D-8PSK trellis-coded modulator
consists of a serial to parallel converter, a differential
coder, a trellis encoder (convolutional coder), a
constellation mapper and an 8PSK modulator. Note
that in this figure, wi (with index i = 1, , m)
represents the uncoded bits and xj (with index j = 0, ,
m) represents the coded bits. The trellis encoder is
based on a 64 state systematic convolutional coder
and can be considered as the inner code if an outer

Figure 3: Differential coder and modulo-8 principle
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3.3 CONVOLUTIONAL ENCODER:

The advantages of this encoder are its optimized
performances in term of coding gain and its reduced
internal rate, which is equal to 1/8 of the information
rate for a rate of 2 bits/symbol.

The convolutional encoder recommended is
a systematic feedback encoder and comes
fromPietrobon’s works. This encoder must be
implemented with the following characteristics:
- Number of states: 64
- Constraint length= 7
- Rate: R=3/4
The same coding structure is used for all effective
rates .The corresponding polynomials coefficients (in
octal) are:
h3=050
h2=024
h1=006
h0=103

3.4 CONSTELLATION MAPPER FOR 4-D 8-PSK
TCM:

Figure 5: constellation mapper

Equation for 2 bits/channel symbol efficiency
Figure 4:Convolutional encoder, rate ¾
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Abstract:The modernization of the GPS lead to launch of additional GPS signals , L2C second civilian GPS signal to
become available in full constellation. L2C signals have longer ranging codes which leads to larger search space and
increase in computational complexity.L2C signals makes use of two PRN sequences CM (Civil Moderate) and CL(Civil
Long) of 20ms and 1.5sec long. In this paper two local replica codes, NRZ and RZ CODES are designed. The code phase
and carrier Doppler are estimated based on the parallel code space search and parallel frequency search space acquisition.

I. INTRODUCTION:

II. L2C SIGNAL STRUCTURE:

The current civil GPS signal consists of a
single frequency transmission L1 (C/A). The Global
Positioning System (GPS) modernization program
deploys new Block IIR-M satellites, equipped to
initiate the transmission of the new civilian signal L2
civil (L2C).One of the most commonly referenced
limitations with GPS is the vulnerability of the L1
signal to Radio Frequency Interference (RFI) either
intentional or unintentional. With its novel code
structure and compact data format, the L2C signal
can offer advantages like indoor positioning,
ionospheric error elimination, and improved tracking
performance.
The purpose of acquisition is to identify all
satellites visible to the user. The two important
parameters estimated are the Carrier Doppler and the
Code Phase. Acquisition determinesthe frequency of
the signal from a specific satellite, which can differ
fromits nominal value. In case of downconversion,
the nominal frequency of theGPS signal corresponds
to the IF. However, the signals are affectedby the
relative motion of the satellite, causing a Doppler
effect. The Dopplerfrequency shift can—in the case
of maximum velocity of the satellite combinedwith a
very high user velocity—approach values as high as
10 kHz.For a stationary receiver on Earth, the
Dopplerfrequency shift will never exceed 5 kHz.
The code phase denotes the point in the
current data block where the L2C code begins. If a
data block of 20ms is examined, the data include
anentire L2C code and thus one beginning of a L2C
code.
Many different acquisition methods like FFT
based circular correlation approach, parallel code
search acquisition; parallel frequency search
acquisition methods are used.

The L2C signal (1227 MHZ) is composed of two
ranging codes, namely L2 CM (Civil Moderate) and
L2 CL (Long).The L2 CM code is 20 ms long and
contains 10230 chips, while the L2 CL code has a
period of 1.5 s, containing 767250 chips. The CM
code is modulo-2 added to data, and the resultant
sequence of chips is time multiplexed with the CL
code on a chip-by-chip basis. The individual CM and
CL codes are clocked at 511.5 kHz, while the
composite L2C code has a frequency of 1.023 MHz.
Code boundaries of CM and CL are aligned, and each
CL period contains exactly 75 CM periods.

FIG 2.1 L2C SIGNAL STRUCTURE

111. L2C CODE GENERATOR:

FIG3.1:L2C CODE GENERATOR
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The CM and CL codes are generated using
same block clocked at 511.5Kbps. Each pattern is
initiated and reset with a specified initial states as
described for specific satellites. The CM codes are
reset after 10230 chips, 20 ms long and CL code is
1.5s long and reset after 767250 chips.

to find out the correlation output of the two signals by
circulation correlation .This is done by finding the
correlation performance of one block of the input
signal with the locally generated signal, which is split
into a number of bins in Doppler and Code bin is
determined using the circular correlation. The IFFT
process of the multiplication result of input signal
(after FFT) and the conjugate of the local signal (after
FFT) gives the correlation output of the sequence for
the particular Doppler bin. The same search has to be
conducted for the entire Doppler bin ofinterest (here
50HZ).

1V. LOCAL L2C CODES:
For efficient signal acquisition two local
replica codes are been designed named Non Return
Zero(NRZ CM) and Return Zero(RZ CM).NRZ CM
replica code is designed based onchipwise (CW)
correlation strategy. Here thereceived L2C code
samples are accumulated across each chipperiod, and
the correlation is then performed at the L2C
codechipping rate, reducing both the code search
space and thecomputational complexity significantly.
The detection performanceof CW strategy is assessed
as equivalent to that of the full-ratecorrelation,
irrespective of the phase of the received L2C code.
The NRZ CM codes allow a code search atlarger
steps without losing the acquisition sensitivity.
RZ CM replica code consists of L2C code
with CM code alone and zeros in place of the CL
code. Since, L2CL has a longer code length; it is
normally not used for acquisition process. The RZ
codes have a sharp triangular acquisition peak.

FIG:5.1 FFT BASED CIRCULAR CORRELATION

B. PARALLEL CODE SPACE SEARCH
ACQUISITION:
The acquisition is to perform a correlation
with the incoming signal and a local L2C code. It
make a circular cross correlation between the input
and the local code with shifted code phase.The
incoming signal is multiplied by a locally generated
carrier signal. Multiplication with the signal generates
the Isignal, and multiplication with a 90◦phase-shifted
version of the signal generates the Q signal. The I and
Q signals are combined to form a complex input
signal x(n) = I (n) + j Q(n) to the DFT function.The
generated PRN code is transformed into the
frequency domain and the result is complex
conjugated.The Fourier transform of the input is
multiplied with the Fourier transform of the PRN
code. The result of the multiplication is transformed
into the time domain by an inverse Fourier transform.
The absolute value of the output of the inverse
Fourier transform represents the correlation between
the input and the PRN code.
The parallel code phase search acquisition
method has cut down the search space to the different
carrier frequencies. The Fourier transform of the
generated PRN code must only be performed once for
each acquisition

FIG:4.1 RZ AND NRZ CM CODES

V. ACQUISITION METHODOLOGIES:
Acquisition identifies all satellites visible to
the user and determines two properties of the signal:
code phase and carrier Doppler.
Basically two types of acquisition is
followed namely serial search and parallel search
acquisition.The serial search acquisition method is a
very time-consuming
procedure to
search
sequentially through all possible values of the two
parameters frequency and code phase. If any of the
two parameters could be eliminated from the search
procedure or if possible implemented in parallel, the
performance ofthe procedure would increase
significantly.
A. ACQUISITION BASED ON FFT
( CIRCULAR CORRELATION):
The multiplication in frequency domain is
equivalent to correlation operation in time domain. In
the FFT based approach a search has been conducted

FIG:5.2 PARALLEL CODE SPACE SEARCH
ACQUISITION
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C.PARALLEL FREQUENCY SPACE SEARCH
ACQUISITION:

correlation with rz cm
0.5
51,0.4147
0.45

The acquisition is performed for the
incoming signal and locally generated signals, then
the signal is multiplied with a locally generated
carrier. Finally the fourier transform is taken and
correlated output is viewed. Here the incoming code
and the locally generated code are generated in same
code phase.Here the FFT computations involved are
less since only once FFT operations are performed.

50,0.5

49,0.4178
0.4

52,0.3294
0.35
48,0.3356
53,.2441

0.3

0.25
47,0.2534
54,.1588

0.2
46,0.1713

0.15

55,0.07351
0.1
45,0.08911

0.05

58,-0.01127
0

44,0.00694
56,-.01178
44
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54

57,-.01153
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FIG:6.2 Correlation of received code with RZ codes (No of
chips vsCorrelation peak)

B. PARALLEL CODE SPACE SEARCH
ACQUISITION:
Here the code phase between the incoming
and locally generated code is varied and the locally
generated carrier frequencies are varied between 0 to
50HZdoppler. Then each 20 samples are accumulated
and
added
(pre-correlation
filtering
and
downsampling) so incoming samples in 1 chip are
averaged to one sample value. This leads to high
computational efficiency and small correlation loss.
Due to the locally generated carrier the correlation
peak reduces to 0.2534 for NRZ, and 0.2496 for RZ
codes.

FIG:5.3 PARALLEL FREQUENCY SPACE SEARCH
ACQUISITION

VI. SIMULATION RESULTS:
The acquisition methods are carried out in
MATLAB 2012 simulation software. The chip rate is
1.023MHZ, the sampling frequency is 20.46MHZ
and the number of samples considered where
20*20460 samples
.
A. ACQUISITION BASED ON CIRCULAR
CORRELATION FFT:

cm 0 code
0.25
X: 51
Y: 0.2496

df=0
df=10
df=20
df=30
df=40
df=50

51,0.2335

The NRZ local code allows code search at
longer steps without losing the acquisition sensitivity.
(1 chip duration). The RZ code allows a sharper
transition. The correlation peak for NRZ is 0.5069
and for RZ is 0.5.

0.2
51,0.1889

correlation with nrz cm
0.5
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45,0.5038
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47,0.4975
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FIG:6.1 correlation of received code with NRZ codes ( Number
of chips vs Correlation peak)
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FIG:6.3 RZ correlation for various Doppler carrier ( 0 to 50
Hz), ( No of samples vsCorrelation peak)
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code delay

cm cm code
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FIG:6.4 NRZ correlation for various Doppler carrier ( 0 to 50
Hz), ( No of samples vsCorrelation peak)
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FIG:6.7 Best case Doppler, fc, (varying the code phase in steps
of 5vs correlation peak.)[NRZ-0.2534, RZ-0.2379]
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FIG:6.5 Comparison of correlation peak between NRZ and RZ
local codes for various Doppler frequencies using parallel code
search acquisition
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C. PARALLEL FREQUENCY SPACE SEARCH
ACQUISITION:
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FIG:6.8 Worst case Doppler,fc=fc+25, varying the code phase
in steps of 5vs correlation peak[NRZ-0.161, RZ-0.1576]

In this method both the incoming and the
locally generated code are assumed to be in same
code phase. The IF carrier range is varied between 0
to 50 HZ and plotted for both local codes. The IF
carrier and locally generated carrier are set at same
frequency to measure the best case Doppler effects,
and by varying the code phase and measuring the
worst case Doppler at 25HZ . The correlation peak is
0.2444 for NRZ codes and 0.2379 for RZ codes.
0.25
0.2444

nrz
rz

X: 0
Y: 0.2379

0.2

0.15

0.1

Table:1 Comparison of Various acquisition methods,
FFT computations.

0.05

VII. CONCLUSION:
0
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The L2C code is a Time Division Multiplexed code
of the two separately generated codes (L2 CM and L2
CL). The results show the correlation peak, if the CL

FIG:6.6 Comparison of Correlation peak between NRZ and
RZ local codes for various Doppler frequencies( 0 to 50 Hz)
using parallel frequency search acquisition.
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Abstract— Advanced Patient health care monitoring is very important for the benefit of society. Especially for appropriate
doses of drugs to the patient is very essential process to be followed by doctor or nurses in hospitals. A special kind of
instrument or mechanical assembly is used in many advanced trauma center for drug infusion through intravenous (IV).
Monitoring and controlling of drugs infusion from remote places is very much necessary in such advanced hospitals which
has to be governed by the experts residing at remote places. Considering healthcare monitoring and controlling IV
(intravenous) infusion system with sensor systems network for monitoring elderly or chronic Patients is already being
installed in such hospitals. In this paper, overview, survey and proposed approach for wireless monitoring and controlling of
infusion doses with respect to patient health condition, is presented. Proposed system is studied considering medical sensors,
used to collect a timely set of physiological health indicators and transreceiver for signal communication to mobile
computing devices. This includes Hardware-software co-design approach consisting advanced low power microcontrollers,
various hardware peripherals and communication modules such as GPRS etc.
Index Terms—E-controlling (using Internet), IV intravenous (IV), Infusion pump,

I. INTRODUCTION
Infusion pumps can administer fluids in ways that
would be impractically expensive or unreliable if
performed manually by nursing staff. For example,
they can administer as little as 0.1 mL per hour
injections (too small for a drip), injections every
minute, injections with repeated boluses requested by
the patient, up to maximum number per hour (e.g. in
patient-controlled analgesia), or fluids whose
volumes vary by the time of day. System can produce
quite high but controlled pressures, to inject
controlled amounts of fluids subcutaneously (beneath
the skin), or epidurally (just within the surface of the
central nervous system- a very popular local spinal
anesthesia for childbirth).
A syringe driver system comprises a rotatable
threaded lead Lectscrew shaft and a plunger which
directly engages the threaded shaft such that rotation
of the shaft drives the plunger into the syringe body.
The plunger is formed with a threaded shaft engaging
portion in the form of a half nut to engage with and
follow the threaded shaft. The syringe driver system
further comprises a guide system to secure the
plunger in direct engagement with the threaded shaft
and to prevent rotation of the plunger. An arm of the
plunger stem carries markers useful in determining
the near end of infusion. The syringe body carries a
marker or markers useful in determining a
characteristic about the syringe, such as its volume.
The actual infusion pump and its mechanism are
mentioned in Fig.l&2.

Figure 1. Actual infusion pump use in healthcare system
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(vii) External memory interface with processor.
(viii)Programming according to working
conditions.
(ix) GPRS technique is used for wireless data
transmission receiving system.[1]
(x) Bluetooth wireless sensors or wired
sensor.[3]
(xi) Monitoring system through different sensors
and controlling feedback by physical data
entry through a wireless system [3].
System consists of various components which work
together to collect real-time data about patient such as
temperature, blood pressure , heart beats, urine output
per hour etc. effectively with the help of different
sensors. All these data’s are acquiesce by the
processor. According to the patient conditions
Doctors set the infusion pump. The data collected
according to the patient condition and the status of
infusion pump is made available on doctors’ receiver
set continuously in real-time manner. In case of any
variation in the observed patient parameters, system
rings the alarm to alarm which alert the doctor. Then
according to patient condition the setting of infusion
pump get modified by the Doctor through the
wireless receiver as shown in Fig .4

Figure 2. Mechanism of Infusion pump servo motor

II.STRATEGY REALIZATION
The main aim of this paper is to give the modified
view of IV system along with improved facilities of
controlling the IV system by physician so that it
provides better caring and monitoring the health of
the patient.


Limitations and proposed advantages are
mentioned hereunder.

(i) For larger number of patients in ICU, it
becomes more difficult to observe or
monitor every patient by nursing staff or
physician. Use of this system makes this task
easy.
(ii) When quantity of IV doses is small it can be
possible to give accurate doses by nursing
staff.
(iii) Online Biotelemetry monitoring of the
patient is possible for the Physician.
(iv) Anyone cannot change the doses without the
information from the physician.
(v) Gravity free-flow IV system where dose
infusion cannot be affected by the gravity of
the infusion pump.
 Proposed scheme includes following
components as shown in Fig.3&4.
(i) Pulse
monitoring
and
temperature
monitoring design by different sensors.
(ii) ARM Processor for interfacing of all I/O
components.
(iii) Interfacing of ADC and DAC.
(iv) Interfacing of infusion pump stepper motor
with processor .
(v) Interface Display and keyboard interfaces
with processor.
(vi) Interfacing of GPRS modem SIM 300 with
processor [1].

Figure 3. Basic block diagram of a wireless infusion pump
transmitter.

Figure4. Basic block diagram of a wireless infusion pump
controller.
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center acts as the third layer supporting personal
services and aggregates patient health data from the
other layers [1]. Hierarchical Network architecture is
shown in figure 6.

Figure 5. (a) Architecture of remot patient monitoting system
and (b) decision of ehealth services provider and patientattaced device [2].

Figure 6. Healthcare system Hierarchical Network
Architecture in wireless sensor networks [1]

III. CONCLUSION

To support biosignal data collection, a general
network model for the remote patient monitoring
service is shown in Fig. 5 (a). Two major entities in
this network are the eHealth service provider (e.g.,
clinic, hospital, or healthcare center) and the network
service provider (or network operator). Monitored
biosignal data from the patients are transferred
through a radio access network and core network
owned by the network service provider to the eHealth
service provider.
In this work a service area composed of a set of
locations is considered. For example, in the service
area shown in Fig. 5 (b), wireless access to WMAN
and WLAN are available (e.g., IEEE 802.16 and
IEEE 802.11), while WLAN access is available only
in some locations and WMAN access is available in
all locations of a service area. Remote and mobile
patients can connect to either a WLAN or the
WMAN.
Different wearable wireless bio-sensor nodes
forming the first network layer were used to sample
physiological conditions. Any of those nodes could
be set up using a self-organizing or manual
configuration as a gateway node for routing sensing
data from other nodes. Nodes in the second layer
were responsible for reliable data transmission as
backbone sensor nodes using mobile phones/PDA
depending on two kinds of transmission modes, home
mode and nomadic mode. The hospital medical data

In today’s technical scenario patient monitoring is
possible but controlling and operation of a advanced
wireless infusion pump is a real challenge. Proposed
system i.e. infusion pump, smartly controlled through
wireless means, will carry out remarkable application
in biomedical application. This will easily monitor
and control patient health online with feedback.
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Abstract— Antenna design is a mature field of research. But small size, multiband antennas with good performance are real
forthcoming challenge. Earlier, Antennas had simple form based on Euclidean geometry. But Fractal antennas, which do not
follow this design, have complex structure that is built up through replication of base shape. Fractal antennas have proven to
operate efficiently in multiple bands and are compact in size as well, because of self similarity and space filling properties.
Here, a monopole antenna based on Sierpinski Gasket (triangular fractal), which operates in multi bands, is designed using
Iterated Function Systems. The antenna thus designed, is explored for various parameters through simulation. Design and
Analysis are done using CAD FEKO 6.1,an Electromagnetic simulation software.
Keywords— Fractal antenna, Multiband operation, Sierpinski monopole.

I. INTRODUCTION
There has been an ever growing demand for antenna
designs that possess desirable attributes such as being
Compact, Conformal and multiband. Among various
approaches introduced, the possibility of developing
antenna designs that exploit the properties of fractals
has attracted a lot of attention.
The existence of an immense infrastructure for the
2.4 GHz Industrial, Scientific and Medical (ISM)
band along with the release of the 5.2 GHz ISM band,
combined with its increasing popularity, related to the
Bluetooth and/or WLAN systems applications, directs
the antenna technology to multiband radiator
solutions, to maintain backward compatibility. Small
size, multi-band antennas with good performance are
a real forthcoming challenge, in order to meet the
needs of integration, cost and efficiency aspects of
the emerging wireless world. For example, to have a
system operating at four frequencies, we can choose
between two approaches—the conventional technique
using four single-band antennas, each intended for
only one of the four discrete frequency bands, or a
single multi-band antenna designed to handle all four
discrete frequency bands, as a fractal antenna (fig.1).
The geometry of fractal encourages their study both
as multiband and also as physically small antennas. In
its self similar structure, it contains many different
scale copies of itself which helps in similar operation
at several wavelengths. The space filling property
helps to achieve compact size. Hence, implementing
the structure in Antennas help us achieve Multiband
radiators and miniaturization.

Fig 1. One antenna intended to be used as a four band antenna

II. FRACTAL STRUCTURES
The term “Fractals” was first coined by Benoit
Mandelbrot as a way of classifying structures whose
dimensions were not whole numbers. These
geometries could be used to characterize unique
occurrences in nature like human lungs, snowflakes,
etc.
Fractals may be deterministic or random in shape.
Some of the Deterministic Fractals include Sierpinski
gasket, Koch curve, Hilbert curve. Any structure in
nature such as a leaf of fern, clouds may be classified
as random fractals.
Fractals are the basis of technology of nature. Fractal
dimension can be non integers and therefore, we can
represent it as how much space the fractal occupies.
The term Fractal literally means broken or irregular
fragments, originally coined by Mandelbrot to
describe a family of complex shapes that possess an
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inherent self similarity in their geometrical structure.
Fractals might join some of the early designs due to
self scaling properties. The Sierpinski monopole,
which is based on a Fractal shape is said to be the
first antenna to exhibit multiband properties.
Fractal dimension may be a non integer and some of
the properties of fractal structures are,
 Details at arbitrarily small scales

simple recursive processes
 Self similarity
 Too irregular to define using traditional
geometry.
A. Principles
A curve when transformed into
parts,
representing the number of segments and the whole is
s times the length of each of the parts. The fractal
dimension is thus given as,
( )
=

The affine transformation,
parameters

, is represented by six

⃓
⃓
where , , , control rotation and scaling, while
, control linear translation.
Considering
…
as a set of affine linear
,
transformations and A as the initial geometry, the
new geometry is obtained by applying these
transformations and aggregating the results of
( ), ( ). . ( ) represented as,
( )=

( )

( )is Hutchinson’s operator.

where

Repeatedly applying to each subsequent geometry,
the fractal geometry can be obtained. If
represents
the initial geometry, then

( )

Fractals are abstract objects that cannot be physically
implemented. But related geometries can be used to
approach ideal fractal and such structures are called
pre fractals or truncated fractals.
Some of the benefits of Fractal Technology are stated
below:
 Self similarity helps in designing Multi
frequency antennas.
 Helps in designing small antennas.
 Mass fractals help in obtaining high
directivity elements and low side lobe arrays.
Euclidean geometries are limited to points, lines and
sheets, while fractals can be a line that approaches a
sheet. The line can meander in a way to fill the entire
sheet effectively.
Such a space filling property when implemented in
antenna design would lead to miniaturization and
better electrical to physical ratios. The self similarity
of these structures can create effective antennas at
different scales which would lead to multiband
characteristics of antenna, allowing for similar
performance at various frequencies.

=

(

);

=

(

); …

=

(

)

An IFS generates a sequence that converges to a final
image, ∞ , such that
∞( ∞) = ∞
This image is the attractor of the IFS.
IFS for generating Sierpinski Gasket triangle can be
stated in the following manner.
1
1
( , )=
+ (0) + 0, (0) −
+0
2
2
1
1
1
( , )=
+ (0) + , (0) +
+0
2
2
2
1
1
1
√3
( , )=
+ (0) + , (0) −
+
2
4
2
2
These three affine transformations are applied to the
initial set , which is a triangle and then, the results
are combined as,
( , )=

III. ITERATED FUNCTION SYSTEM FOR
GENERATING FRACTAL STRUCTURES

( , )

( , )

( , )

to obtain the first iteration of Sierpinski Gasket,
which is .

A. Affine Transformation
The same a can be applied to to obtain and the
procedure can be repeated iteratively till the desired
stage.
After the th iteration, the structure will include,
=3
triangles, each being a small scale copy of the whole
structure. IFS is a powerful tool for generating Fractal
structures as they provide a general frame work for
the description, classification and manipulation of
fractals. The Fractal structure which has been
obtained using Affine transformation has been shown
in

TheAffine transformation is a type of iterated
function system and is a method for generation of
Fractal structures. It is based on application of series
affine transformations, such as,
=

.

+

+ ,

+

or equivalently,
( , )=(
where , , , , ,

+

+ )

are real numbers.
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Generation of Sierpinski triangle is simple and shown
in Fig.4. The middle triangles are removed from
antenna leaving three equally sized triangles in the
first step which are one half of the height of the
original triangle. When proceeded to further iteration,
it leaves us nine equally sized triangles which are one
third of the height of the original triangle. From an
engineering point of view, the dark triangular areas
represent metallic conductor while the white
triangular areas represent regions where metals have
been removed.
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Fig.2 Sierpinski Gasket obtained using Affine transformation
in MatLAB

B.Chaos Game
This term was originally coined by Michael Barnsley
and alternatively known as Probabilistic approach. It
is a method for creating Fractal structures using a
polygon and an initial point selected at random inside
it. Here, the fractal structure is created by iteratively
creating a sequence of points.

Fig.4 First four stages of iteration

The geometry of Sierpinski Gasket antenna is
dependent on parameters such as height, h of the
triangle, Flare angle,α iteration number, n and scale
factor, s.
In this case, the antenna geometry is of the form of
Sierpinski Gasket, with a flare angle α=60°, self
similarity scale determined by the ratio of heights of
successive iterations,s  hn

Starting with the initial point, one of the vertices of
the triangle would be considered at random and the
midpoint of the current point and the vertex chosen is
obtained. The midpoint thus obtained is now
considered and the vertex is chosen at random again.
The midpoint is calculated now between the current
point and the vertex chosen. If this procedure is
repeated iteratively, the Sierpinski Gasket can be
obtained. A program for Chaos game is written in
MatLAB and the output obtained is shown in fig. If
the number of points is increased, a clearer image is
obtained.Such a figure obtained using MatLAB is
shown in Fig.3.

hn  1

Fig.5 Design of Sierpinski Gasket using Cadfeko

The plots of the simulated values of the reflection
coefficient and Gain (dBi) versus frequency and theta
respectively for a prototype Sierpinski gasket antenna
are shown in fig.6 and fig.7 for n=4, h=88.9mm,
α=60, microwave laminate cuclad 250d,
mm, =2.5, ground plane=300×300
.

Fig.3 Sierpinski Gasket obtained using Chaos Game in
MatLAB

IV. THE SIERPINSKI GASKET MONOPOLE
ANTENNA
One of the Fractal structures discovered in 1916 by a
Polish mathematician, Waclaw Sierpinski is the
Sierpinski Gasket. A monopole antenna based on this
structure has been shown to be an excellent candidate
for Multiband applications.

Fig.6 Gain of designed Prototype antenna in CadFEKO
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antenna proposed features several controlling
parameters making it very flexible in terms of band
allocation and fine tuning. The fractal geometry
effectively fills the available space, allowing element
of greater electrical size to be confined within the
available area.
The design and simulation of proposed antenna were
done in CADFEKO suite 6.1. It is an Electromagnetic
Simulation Software that helps a user in designing an
antenna and simulating the electromagnetic
parameters.Thus with this software, one can simulate
various designs thereby avoiding costly prototypes.
REFERENCES
[1] W. J. Krzysztofik and J. Jedrzejzak, “The challenge of
miniaturization of
handset antennas of mobile
communication systems,” in Proc.Nat. Conf. Radio
Commun., Radio Broadcast. Television, Kraków,Poland, , pp.
221–224.

Fig.7 S-parameters for prototype antenna in CadFEKO
From the fig, it can be seen that the antenna is matched at
frequencies,

[2] B. B. Mandelbrot, The Fractal Geometry of Nature. New
York:Freeman, 1983.
[3] J. Anguera, C. Puente, C. Borja, and J. Soler, “Fractal-shaped
antennas:A review,” in Wiley Encyclopedia of Microwave
Engineering,K. Chang, Ed. New York: Wiley, 2005, vol. 2,
pp. 1620–1625.

where is speed of light in vacuum, is height of the
largest gasket, is the scale factor (log-period), is a
natural number of iterations, is flare angle and is
the relative permittivity of the antenna substrate.

[4] J. Jedrzejczak, “Systematisation of the terminal antennas of
mobile communication systems—Comparative study of
different handset-terminals,”M.Sc. thesis, Wocław Univ.
Technol., Wrocław, Poland.

The Sierpinski gasket in monopole configuration has
a good matching to 50ohm at the resonant frequencies
and a fairly invariant radiation pattern in all bands,
which is very similar to the pattern of a monopole.

[5] C. Puente, J. Romeu, R. Pous, and A. Cardama, “On the
behavior of the Sierpinski multiband fractal antenna,” IEEE
Trans. Antennas Propagat.,vol. 46, pp. 517–524, Apr. 1998.

V.FUTURE WORK

[6] S. R. Best and J. D. Morrow, “Effectiveness of space-filling
fractal geometry in lowering resonant frequency,” IEEE
Antennas Wireless Propagat. Let., vol. 1, pp. 112–115,2002.

From the fig, it can be said, the similarity and the
periodicity are lost in the lower bands. This can be
related to the antenna truncation since the structure is
not an ideal fractal constructed after an infinite
number of iterations. Though ideal fractal shape is
self similar at an infinite number of scales, a feasible
implementation of structure only keeps a certain
degree of similarity over a finite number of scales,
which limits the number of operating bands.

[7] D. H. Werner and S. Ganguly, “An overview of fractal antenna
engineering research,” IEEE Antennas Propagat. Mag., vol.
45, no. 1, pp.38–57, Feb. 2003.
[8] Recent Advances in Electromagnetic Theory, H. N. Kritikos
and D. L.Jaggard, Eds. New York: Springer-Verlag, 1990.
[9] Frontiers in Electromagnetic, D. H. Werner and R. Mittra, Eds.
New York: IEEE Press, 2000.
[10] C. Puente, J. Romeu, R. Pous, X. Garcia, and F. Benitez,
“Fractal multiband antenna based on the Sierpinski gasket,”
Electron. Lett., vol. 32, no. 1, pp. 1–2, Jan. 1996.

The idea of modification of structure can be
implemented as the designed antenna is not based on
exactly a fractal structure. The modified structure
may be implemented to check for more efficient
functioning in the desired band of frequency.

[11] M. K. A. Rahim, A. S. Jaafar, and M. Z. A. A. Aziz,
“Sierpinski gasket monopole antenna design,” in 2005 AsiaPacific Conf. Appl. Electromagn. Proc., Dec. 20–21, 2004,
pp. 49–52.
[12] C. T. P. Song, P. S. Hall, H. Ghafouri-Shiraz, and D.Wake,
“Sierpinski monopole antenna with controlled band spacing
and input impedance,” Electron. Lett., vol. 35, pp. 1036–
1038, Jun. 1998.

VI. CONCLUSION
Antenna technology has to be modified to meet the
growing demands of wireless technology as
conventional antennas will no longer meet the future
challenges. Fractal technology would help in
designing smaller, high performance and multiband
antennas.
A monopole antenna based on the Sierpinski gasket
was designed and the results were simulated. The

[13] J. Soler, J. Romeu, and C. Puente, “Mod-P Sierpinski fractal
multiband antenna,” presented at the AP2000 Millennium
Conf. Antennas Propagat.,Davos, Switzerland, Apr. 9–14,
2000.
[14] J. Soler and J. Romeu, “Dual-band Sierpinski fractal
monopole antenna,” in IEEE Int. Symp. Antennas Propagat.
Dig., Salt Lake City, Utah, U.S., Jul. 2000, vol. 3, pp. 1712–
1715.

International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
60

Multiband Triangular Fractal Monopole Antenna Design using Matlab and Cadfeko

[15] W. J. Krzysztofik, “Fractal monopole antenna for Dual-ISMBands applications,” presented at the 36th Eur. Microwave
Conf. Proc., EuMC-2006, Manchester, U.K., Sep. 10–12,
2006.

[18] W. J. Krzysztofik, “Printed multiband fractal antennas,” in
Multiband Integrated Antennas of 4G Terminal, D. A.
Sanchez-Hernez, Ed. Boston/London: Artech House, 2008,
ch. 4.

[16] J. Soler, C. Puente, and A. Puero, “A dual-band bidirectional
multilevel monopole antenna,” Microw. Opt. Technol. Let.,
no. 6, pp. 445–447, Sep. 2002.

[19] FEKO Tutorial 1:Available online.

[17] C. T. P. Song, P. S. Hall, H. Ghafouri-Shiraz, and I. Hening,
“Shorted fractal Sierpinski monopole antenna” in IEEE Int.
Symp. Antennas Propagat. Dig., Boston, MA, Jul. 2001, vol.
3, pp. 138–141.

[21]Introducing Fractal
Rood,Ralph Edney.

[20] Fun with Fractals, Judd Robbins.
geometry,Nigel

Lesmoir-gordon,Will



International Conference on Electronics and Computer Science Engineering 3rd March 2013, Bangalore, ISBN: 978-93-82208-67-9
61

