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ABSTRACT

Recently the indoor power line has been proposed as a competitive 

technology for digital systems in homes. Indoor power line integrated with other 

systems to distributing data inside home, such as visible free space optic (VFSO). 

Employing visible light generated by white LEDs for indoor optical wireless have 

been proposed and implemented. Since white-LED is usually distributed over the 

ceiling for illumination, it is possible to use the ubiquitous power line cables as a 

communication medium between other fixed network and LED lights. Some works 

have been done in this area but because power line is an unpleasantly medium in 

case of noise and multipath distortion the existing systems do not have good quality 

factor. So considerations of these parameters are very important issue to model the 

actual system. Hence for high-speed data communication, channel equalization is 

necessary the optimal equalizer is based on maximum likelihood sequence 

estimation (MLSE). In this case, a Decision-feedback equalizer (DFE) has been 

proposed in to limit the effect of ISI produced by multipath propagation in power 

line channel.

This paper attempts to investigate the performance of decision feedback 

equalizer (DFE) to reducing the effects of impulsive noise and ISI for integrated 

between BPLC and VFSO, and comparing the result with system which use 

Orthogonal Frequency Division Multiplexing (OFDM) techniques with Binary Phase 

Shift Keying (BPSK) sub carriers. It has been observed that in the case of using DFE 

the multipath effects and bit error rate are reduced. The information that is presented 

in this thesis could be useful for a optimizing the design of the BPLC systems
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ABSTRAK

Baru-baru ini saluran elektrik indoor telah dicadangkan sebagai kompetitif 

teknologi untuk sistem digital di rumah. Indoor saluran elektrik bersepadu dengan 

sistem lain untuk mengedarkan data di dalam rumah, seperti terlihat percuma optic 

(VFSO) ruangan. Menggaji terlihat cahaya yang dihasilkan oleh LED putih 

untukindoor optik wayarles telah dicadangkan dan dilaksanakan. Sejak putih LED 

biasanya diedarkan ke langit-langit untuk penerangan, itu adalah membolehkan anda 

menggunakan kabel saluran elektrik di mana-mana sebagai komunikasi menengah 

antara rangkaian tetap yang lain dan lampu LED. Beberapa karya telah dilakukan di 

daerah ini, tetapi kerana power line adalah menyenangkan menengah di kes 

kebisingan dan distorsi multipath sistem yang ada tidak mempunyai baik factor 

high. Jadi pertimbangan parameter-parameter ini sangat isu penting untuk model 

sistem aktual. Oleh kerana itu, untuk data kelajuan tinggi komunikasi, pemerataan 

saluran diperlukan equalizer optimum berdasarkan urutan estimasi maksimum 

likelihood (MLSE). Dalam kes ini, Keputusan-feedback equalizer (DFE) telah 

dicadangkan untuk menyekat ISI kesan yang dihasilkan oleh propagasi multipath 

pada kanal saluran elektrik.

Tulisan ini cuba untuk menyiasat prestasi maklum balas keputusan equalizer 

(DFE) untuk mengurangkan kesan hingar impulsif dan ISI untuk bersepadu antara 

BPLC dan VFSO, dan membandingkan hasilnya dengan system yang menggunakan 

orthogonal Frequency Division Multiplexing (OFDM) teknik dengan Tahap Binary 

Shift Keying (BPSK) subcarrier. Telah diamati bahawa dalam kes menggunakan 

DFE kesan multipath dan kesalahan bit rate dikurangkan. Maklumat yang disajikan 

tesis ini dapat berguna untuk mengoptimumkan rekabentuk sistem BPLC.
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CHAPTER 1

INTRODU CTIO N

1.1 Background of the study

Today, lndoor wlreless optlcal communication deslgn great lnterest. lnfrared 

remote controls and devlces communlcate, accordlng to the Infra-Red Data 

Assoclatlon (IrDA) are very wldespread and are the largest area of 

appllcatlon.. Meanwhlle, lntroduclng the new type of LED (whlte LED) as a devlce 

llghtlng, whlch offers advantageous features such as brlghtness hlgh rellablllty, low 

power consumptlon and long llfe, you expected ln the near future wlll use whlte 

general llghtlng LED. Havlng sald that, because of the rapld passage of the LEDs, 

modulatlon vlslble llght waves for free space communlcatlons ls posslble, so new 

klnd of optlcal wlreless communlcatlon, Vlslble Llght Communlcatlon (VLC) has 

been studled [1]. In thls system, the LED ls not only used as a llghtlng devlce, but 

also be used as a communlcatlon devlce. Thls Dual functlon of LED, llghtlng and 

communication, it is clear many new and interesting applications.
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In addltlon to wlreless optlcal systems for lndoor appllcatlons, there ls a 

growlng lnterest ln uslng ublqultous wlred system for home networks so-called 

power llne communlcatlon (PLC). Uslng the power llne as a means of 

communication could be a convenlent way than other systems because lt uses a 

exlstlng cabllng lnfrastructure [2].

power llne communlcatlon (PLC) ls a technology that uses the lnfrastructure 

of the dlstrlbuted power supply system as medlum. The PLC technology can provlde 

a range of consumer servlces such as Internet, home entertalnment, home 

automatlon, and enable the authorlty to supply electrlclty efflclently manage thelr 

own dlstrlbutlon networks ln order competltlve. [14].

PLC technology offers several advantages over other wlre llne and wlreless 

communlcatlon technology that makes PLC efflclent and economlcal to use ln some 

appllcatlons. Flrst place, PLC uses the exlstlng lnfrastructure of networks of llne 

electrlcal wlrlng means blg savlngs. Second, PLC more secure than wlreless and 

telephone communlcatlon llne. The data transmltted ln any home, companles etc., 

and can not be breached by someone outslde the subnet. [14] Although PLC ls well 

market '"last mlle" solutlon for hlgh data rate and data medla at low voltage (LV). [9]

All power llne communlcatlons systems operate by lmpresslng a modulated 

carrier slgnal on the cable system. Dlfferent types of cables electrlcal use dlfferent 

frequency bands, dependlng on the transmlsslon characterlstlcs of the slgnal wlrlng 

power used. As the system power wlrlng was orlglnally lntended for transmlsslon of 

alternating current, uslng conventlonal clrcults have only a power wlre llmlted ablllty 

to carry the hlgher frequencles. The problem of propagatlon ls a llmltlng factor for all 

types of electrlcal cables.

PLC narrow-band (9 to 140 kHz) makes lt posslble to speed data 

transmlsslon up to several thousand blts per second that are sufflclent only for certaln 

measurement tasks, the transmlsslon of data wlth very low blt rate and the reallzatlon 

of some numbers transmlsslon channels for volce connections.

But to achleve the hlghest data rate, PLC transmlsslon systems must operate 

ln a wlder range of frequency (1 MHz to 30 MHz), whlch offers broadband PLC 

(BPLC) for make telecommunications services more sophistic" '" '1 t'--
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lnternal power llne was proposed as a competltlve technology for dlgltal home 

entertalnment systems. Earller research focused on the determlnatlon of parameters 

dlfferent channels that affect the performance of lndoor communlcatlon Broadband 

power-llne (BPLC) systems wlth up to 30 MHz frequency. [19]

There has been a growlng lnterest ln uslng the lnfrastructure of power- llne 

for broadband communlcatlon servlces. However, there ls that a number of 

challenges that exlst wlth regard to the transfer of data through thls type of network 

ls concerned. Power-llne topology varles from reglon to reglon and from country to 

country [6].

Thus, two systems (PLC and VLC) are lntroduced ln each separately are now 

lmproved, but the next generatlon of communlcatlon usually referred to as fourth 

generatlon (4G) systems wlll not be based on a slngle system, but wlll lnclude a 

serles of dlfferent complementary access technologles, the lntegratlon of 

communlcatlon across the network (PLC) wlth vlslble llght communlcatlon (VLC) 

mlght be one of the 4G systems. To understand thls system, proposed a revlslon of 

the system lntegrated data and the transfer functlon of multlpath channel 

PLC and nolse assoclated wlth that channel are slmulated. There are some challenges 

for communlcatlon over power llnes, as the change ln lmpedance, attenuatlon, 

transfer functlon of the channel varles conslderably from tlme to tlme and dlfferent 

types of lnterference and nolse ln the system. In general, the frequency band from 

1MHz to 30MHz ls consldered sultable for hlgh data transmlsslon. Frequency of 

30MHz overcome ls dlfflcult to use for hlgh data transmlsslon due to the hlgh 

attenuatlon of slgnals. Maln lnfluences of the band ln BPLC from 1MHz to 30MHz 

are slgnal attenuatlon, nolse and multlpath. [4]

The nolse ln networks BPLC ls varled and ls descrlbed as the superposltlon 

flve types of addltlve nolse of M. Zlmmermann [2], whlch ls dlvlded lnto 

two groups: the color of background nolse and lmpulse nolse. The first types 

nolse usually remaln stationary over tlme lntervals and are summarlzed as 

background nolse. The last type ls the tlme varlant and ls classlfled as lmpulslve 

nolse. The lmpulslve nolse has a short random duratlon ln the presence and hlgh 

spectral power denslty. Thls results ln lmpulslve nolse burst error whlch may be run 

overcome the limitation of being detected and corrected by use error correcting
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codes. power llne channel ls very hard, nolsy and non-llnear transmlsslon medlum 

[4]. The power cables were never deslgned to carry data slgnals. One of the maln 

problemsPLC should be consldered lnvolves the lnterference between symbols (ISI), 

that ls generated by the effects of multlpath propagatlon and lts spread consequent 

delay.

1.2 Statem ent of the Problem

Multlpath and lmpulslve nolse effect ls serlous problem for PLC because the 

dlstrlbutlon of power llnes ls compllcated. They effects are the maln reason to cause 

the blt errors ln power llne communlcatlons.

1.3 Objectives of the Study

To reduce the effects of none Gausslan nolse and lnter symbol lnterference 

(ISI) of broad band power llne channel (BPLC) ln lntegrated system of PLC and 

vlslble free space (VFSO) system.
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1.4 Research Questions

How to mlnlmlze ISI and none Gausslan nolse effects?

1.5 Scope of the Study

In order to achleve the objective of thls research, the followlng scope of work 

wlll be done whlch comprlses:

I. A llterature revlew on related toplcs whlch are broadband powerllne 

communlcatlons (BPLC), adaptlve equallzer (AE), vlslble free space optlc 

(VFSO).

II. Modellng and slmulatlon of power llne channel whlch ls used ln lntegrated 

system of BPLC and VFSO wlth conslderlng lts nolses and multlpath 

dlstortlons, transmltter and recelver filters and adaptlve equallzer at recelver.

III. Selectlng an approprlate modulatlon scheme whlch ls sultable for the harsh 

envlronment of power llne channel.

lv. Deslgn the declslon feedback equallzer based on deflnlng sultable tralnlng 

slgnal.

v. The optlmal deslgn of DFE wlll be selected and used ln system. 

vl. Measurement and characterlzatlon of the optlmlzed system 

vll. Thesls development




