CHAPTER 6

¢
CONCLUSIONS ﬁ

6.1 Introduction
This chapter presents the overall conclusion that thi@ZCh work has

established and successfully achieved. The chapter presents t ievement with its

relevant conclusions. This chapter carries on to present li ns o‘ the rgsearch as

well as future works that would benefit future resegrcherswsch@ars c'len\twt-s to

conduct this type of research and to improve U@m to bg ab¥@to !er'ég?a wide
¢ Y

range of wireless applications and implementatiOge. \ Yy

The achievements section of this @wil (ﬁsc he @nism for the
objective of this research has been mhm W is reSearch can be further

researched, scrutinised and ext cﬁre%u y ised solution which
q
parameter values can satisfyaiMlgss scémguio Jequir ts. This research though
presents a new design the?! the vV.?p ranon..@ according to the proposed
9 /-

mathematical function.

6.2 Research Ac eme

Studyin erfdrnfan ¥
system i &5 orflrb(ye w@s indoor applications via link budget analysis
X/

4
can Ieaso tem optimisatione)&g PHY (Physical layer) level.
N
EWe first objective is to investigate a cross-layer architecture hence this research

duces the PHY-MAC aware architecture to support the different QoS of BER and

Qa rates under different channel conditions and models. System optimisation can be

achieved by selecting at the PHY level those physical parameters of the generated
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pulses (e.g. coding, modulations and shaping) that exhibit good performance in terms
of BER across various distance conditions.

The methodology to achieve that can be considered as the introd%\f IR-
UWB cross-layer architecture design where the physical parameters enerated
signals are tuned based on sensing the changes of the conditions in\ghe MAC layer,
these changes are the applications certain requirements as distanC®$, data rates and
quality of the received signal as well as the channel m dr

tyl)es. The results

obtained from objective one is that a PHY-MAC are | Med uwB

'Y
architecture design is presented. with the reco@an, cagabilj erate
pulses as required to satisfy the changes se invth

s’t&@
juste@;g with the

physical parameters of the signal in this scqiVer

r. @ief, The
changes in the channel conditions for @ER requ nts O‘
The second objective is to e@e the |\(M$e '&els. A link budget is

designed to show the trade-of%ity 09 the ystem function of BER across

understand the gffectSWef ea

¢
channel mo %d the recei

signal n ngddel } usm&\Slmullnk. This model simulates the signal

B sie%’parameter on AWGN, multipath fading

!
r."TtE(;gcond stage implementation is a real-time

gengiati®p, propagation, syng isation and detection by controlling the signal
ey
@rs for different transmission rates. The third stage simulates the

6 802.15.4a standard by using OMNET-+ and MIXIM.
The third objective is to evaluate the performance of the received signal at

different verification levels. The parameters are maintained according to the QoS
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level, thereby leading to efficient signal processing. The best signal quality is achieved
by adjusting the parameters according to the environmental conditionYHle
methodology applied is that impact of capacity (e.g. bit rate) on system ility
(e.g. signal detection under different ranges and environmental co ) is also
quantified. A cross-layer correspondence design is proposed to ev%e.the QoS in
remote multi-media sensor systems with less time jum 'nme radio UWB
interchanges. The results that were realized is that quali 'pty'is is conducted

based on system performance improvements with rega BE fow Signal to

g
ate degign in'p&&\)based
for@ uati%vﬁ term of

he suit@;ke receiver

SiC (‘rameters are also

Noise Ratio (SNR) range in coding for the proposed

UWB. The template design is then simulated,

structure is employed. The impulse-t@/B signa

tuned with the best matching value gT\ﬁrprove the BER by up

N
to 65%.Therefore, the fourth Qe i na zzéated scenario where the
data rates range from 20 \2

BER requirement doe
tuning the pulse uIation\,?A . real-time simulation results after
analysing the dd@ed recepe¥side statistically show the suitability of
impulse-bas for if“r%\fi applications in short to medium ranges.

6.3 :é@n Find{n Re%a@-

\ is research work, specific objective defined the techniques which

m distance is 30 m and the

ed the UWB link, and a flexible UWB simulator is designed to accommodate

oeral features and functions. Different link configurations and signals at the physical

layer, including signal pulse shaping, coding, spectrum spreading techniques with
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different modulations, PRRs and signal detection and demodulation, are also
evaluated. The system shows a promising performance, thereby highlightwﬂe
potential of UWB as a global platform that combines different Wir%\door
protocols ranging from short-range with HDRs (e.g. IEEE 802.154 medium
range with LDRs (e.g. IEEE 802.15.4a). Impulse-based UWB systmit trains of

short pulses and code them for data transmission, spectrum aMnd spreading to
u

-ba'ed UWB signal

al co inw achieved

‘X
by coding the pulses in certain positions or amplit withouk th eqd@de a

or% e i@rowband

e syﬁtem ' thenéx;sed across
different scenarios or by using diﬁerewﬁal models ghli@he advantages of
A

a flexible UWB platform design. % \T A
N
The purpose of the real-ti%llatioﬂ is togstady behaviour for specific

link settings and predefine mqu'l NSy The @ts are validated by checking
the agreement betwee reticall and Eirdulsgdn results. The simulation of the

satisfy certain requirements. The physical characters of an

make the communication system almost digital-based.

continuous carrier signal that carries the transmy

communication systems. The performan

P 4 b 2 &y
IEEE802.15.4a sta NQS conii usingy MIXIM-UWB framework, whereas
that of the IEE 'za%&.sa is conadted by using MATLAB and Simulink.

!

¢

The statistic %Iatio of t cﬁtuéd?md received packets is visualised by using
k ac

NS
OMNE%

hig\gd ugh ndicates that the best performance of TH-UWB
in agulnAgor scenario with dis@'s of 12 m to 100 m can be achieved with data rates
% bps to 6.8 Mbps.
Q The importance of the impulse-based UWB physical signal parameters is
[

scussed in detail. The effects of these parameters on data transmission are

demonstrated via MATLAB and real-time Simulink modelling and implementation in
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actual indoor/outdoor environments. The impulse-based UWB exhibits good trade-off
flexibility amongst BER, data rates, and distances, which can be analysed in w
budget for specific applications (e.g. predefined BER). The data are colle@w the
different values of physical signal parameters (as shown in the pr template
design of the impulse-based UWB link budget) in MATLAB and @fmulink. These

values, in turn, are derived from the values of the configur iWameters for the
generated pulses in the real-time (OMNET++) simulation. '

The contribution of this study lies in its attem compindgiffgrent UWB
@
pulses into a single solution that supports different gementg for s or' t@dium

wireless communication systems. Therefore, t ti%- esi\igﬁ.o design
m

as b@x;hieved.

O

tunable impulse-based UWB solutions for W eq

6.4 Limitations of the research \

This study has some limitai

q
opportunity of this thesis are&' ted to™ypealye IR&% communication and its

performance in specific Iinwt ter’plat ereo. hole communication systems
(
are described as a set o%le arQ.wﬁ_Z;n%rs.
The verific@f thelr are @ as different simulated results from
N

MATLAB, IN Lo
verificatio | NLIOS
. "V)
invest 4
A S
\

ture Works
s study has several opened he gate wide-open for future works as follows:
0 This work can be extended to include optimised IR-UWB communication

according to specific application requirements by selecting optimal signal parameters
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through several optimisation algorithms, such as the genetic algorithm, and by
properly choosing a cost function that can be used to improve BER perfo

across various data rate and distance scenarios. Those signal parameter fect
data transmissions are pseudo-randomly selected to generate the fir: lation of
chromosomes that represent these parameters. Subsequently, Rfﬁness (cost)
function is determined by carefully choosing crossover and Wpoints that can

generate these chromosomes optimally or in near-optimal

The results of this work are verified in different andyma tended by
@

verifying them with the findings obtained from rea rimenfal wi I¢s®arios
rather than simulation and modelling theoretic i enté \,Y'

o
)
Or n,
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