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Abstract  :- In the past decades, the use of Power Line Communication  systems for high rate indoor 

broadband communications has spread rapidly. Since PLC doesn’t require any new wire installation, it is 

economically attractive for indoor local area network. PLC systems exploit the OFDM technique. it can support 

high transmission data rate and achieves high spectral efficiency. Unfortunately, many phenomena such as 

frequency offset between transmitter and receiver, insufficient guard interval or Doppler frequency shift, etc. 

induce inter-carrier interference (ICI) as well as inter-symbol interference (ISI) that significantly degrade the 

performance of system. To combat these hurdles in power line networks here we are using the MIMO 

technology in which has been regarded as one of the most significant technical breakthrough modern 

communications. 
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I. INTRODUCTION 

The Orthogonal Frequency Division Multiplexing systems that is the method of encoding digital data 

on multiple carrier frequencies. A large number of closely spaced orthogonal sub-carrier signals are used to 

carry data on several parallel data streams or channels. OFDM systems carriers are densely packed and are 

orthogonal to the other carriers. As they are densely packed Overlap of Adjacent Channels occurs. Here two 

interference are discuss first is Inter carrier interference ( ICI ) which cause due to carrier frequency offset 

which cause due to due to the mismatch between the carrier frequencies used by the transmitter and the receiver 

and the second is Inter symbol Interference  is a form of distortion of a signal in which one symbol interferes 

with subsequent symbols. One of the causes of inter symbol interference is what is known as multipath 

propagation in which a wireless signal from a transmitter reaches the receiver via many different paths.  ISI and 

ICI significantly degrade the performance of OFDM systems and make the resource management optimized 

without the assumption of interference less efficient. 

 

 

II. RELATED WORK 

 

Much of the work has been done to mitigate these problems in the system. some 

indoor PLC channel models are compared from an OFDM communication system perspective. Firstly, three 

representative models have been selected to generate channels in a statistical way, which are later included in 

an OFDM system simulator designed according to Home plug-AV parameters. Secondly, the system 

performance is analyzed for the three cases of channel models and is compared [7].  Employing a CP as the 

guard interval is a simple way to combat the inter-symbol interference (ISI) and the inter-carrier interference 

(ICI), it reduces the transmission efficiency of the system, especially for channels with long channel-impulse 

response (CIR), such as hilly terrain channels the time-varying channel also gives rise to ICI [5]. A  new inter-

carrier interference (ICI) suppression scheme for orthogonal frequency division multiplexing (OFDM) systems. 

The proposed approach can be regarded as an improved version of the method using correlative coding, where 

the data samples of the tail subcarriers in an OFDM symbol are encoded with the data samples of the head ones 

in the same OFDM symbol, instead of being encoded with those of the subsequent OFDM symbol for the 

original approach. The penalty is only a slight increase in the computational complexity at the receiver [6]. 

Many schemes have been proposed to suppress ICI, but they are computationally complex or at the price of 

sacrificing bandwidth. In some cases, such as high-density television (HDTV) broadcasting and 
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satellite OFDM systems, the very long delay spreads pose the possibility that the channel length exceeds that of 

the moderate cyclic prefix (CP), resulting in inter symbol interference (ISI) and inter carrier interference (ICI). 

A time-domain equalizer (TEQ) is usually used in the receiver to reduce the duration of the overall response of 

the transmission system, and therefore minimize the ISI and ICI but TEQ turns out to be a difficult task. Here 

propose an iterative method for joint ICI and ISI cancellation whose complexity is linear in the OFDM symbol 

length [3]. OFDM/OQAM, has been recently presented as a viable alternative to the classical OFDM. The 

results of  comparisons between the two modulations schemes, done in terms of capacity and throughput. 

Hermitian symmetric-OQAM (HS-OQAM), is a serious candidate to efficiently improve data rates in Power 

Line Communication networks [4]. The proposed algorithm exploits the relationship between the water-filling 

level and the system data rate, and the differences between the bit allocations of two consecutive water-filling 

iterations in order to derive an efficient adaptive water-filling level searching method without need of preset 

parameters and a simplified greedy search method to allocate final bits, respectively. By combining them 

effectively, the proposed algorithm converges faster to the optimal solution than existing techniques [2]. 

 

The purpose of this paper is to improve system performance in the presence of Inter-carrier 

Interference (ICI) and Inter-Symbol Interference (ISI) using water filling algorithm and greedy algorithm 

approach. to make Power Line Network  healthy.  Here we focus on mimo-ofdm based system. High data rate 

wireless communication is of interest in an emerging wireless area network and home audio/video networks.  
 

   
III. SYSTEM  DESIGN 

 

The MIMO is easier to apply in hotspots or indoor environments where a high density of users allows 

for exploitation of multi user diversity and the channel information reliability is sufficient. Here, the antennas 

are essentially distributed over several users, which are served at the same time on the same frequency band and 

separated by means of spatial processing.  

 

It has become apparent that the efficiency of MU-MIMO techniques is closely associated with the 

available CSI reliability. Their application to TDD or hotspot and indoor environments is expected to offer 

promising gains, especially in the presence of a large number of users, which is necessary in order to benefit 

from multiuser diversity. A key feature of MIMO system is the ability to turn multi-path propagation, 

traditionally a pitfall of wireless transmission, into a benefit for the user. In spatial multiplexing, a high rate 

signal is split into multiple lower rate streams and each stream is transmitted from a different transmit antenna in 
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the same frequency channel. MIMO is the use of multiple antennas at both the transmitter and receiver to 

improve communication performance. 

 

 

IV. APPROACHES 

A greedy algorithm is an algorithm that follows the problem  solving heuristic of making the locally 

optimal choice at each stage with the hope of finding a global optimum. In many problems, a greedy strategy 

does not in general produce an optimal solution, but nonetheless a greedy heuristic may yield locally optimal 

solutions that approximate a global optimal solution in a reasonable time. 

For example, a greedy strategy for the traveling salesman problem (which is of a high computational 

complexity) is the following heuristic: "At each stage visit an unvisited city nearest to the current city". This 

heuristic need not find a best solution but terminates in a reasonable number of steps; finding an optimal 

solution typically requires unreasonably many steps. In mathematical optimization, greedy algorithms 

solve combinatorial problems having the properties of matroids. 

Greedy algorithms produce good solutions on some mathematical problems, but not on others. We can make 

whatever choice seems best at the moment and then solve the sub-problems that arise later. The choice made 

by a greedy algorithm may depend on choices made so far but not on future choices or all the solutions to the 

sub-problem. It iteratively makes one greedy choice after another, reducing each given problem into a smaller 

one. In other words, a greedy algorithm never reconsiders its choices. This is the main difference from dynamic 

programming, which is exhaustive and is guaranteed to find the solution. After every stage, dynamic 

programming makes decisions based on all the decisions made in the previous stage, and may reconsider the 

previous stage's algorithmic path to solution 

 

 Water filling algorithm is a general name given to the ideas in communication systems design and 

practice for equalization strategies on communications channels. As the name suggests, just as water finds its 

level even when filled in one part of a vessel with multiple openings, as a consequence of Pascal's law, the 

amplifier systems in communications network repeater or receivers amplify each channel up to the required 

power level compensating for the channel impairments. See, for example, channel power allocation 

in MIMO systems. 

In a single channel communication system the de-amplification and loss present on the can be simplistically 

taken as attenuation by a percentage g, then amplifiers restore the signal power level to the same value at 

transmission setup by operating at a gain of 1/ (1-g). E.g. if we experience 6dB attenuation in transmission, i.e. 

75% loss, then we have to amplify the signal by a factor of 4x to restore the signal to the transmitter 

levels.Same ideas can be carried out in presence impairments and a multiple channel system. Amplifier 

nonlinearity, crosstalk and power budgets prevent the use of these water filling algorithms to restore all 

channels, and only a subset can benefit from them. 

 

 

 

 

 

 

 

 

V. CONCLUSION 
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In this Paper , robust algorithms for the PLC systems in presence of interference have been devised. As 

we are using mimo-ofdm system bit error rate will be reduced in power line. It will increase the transmission 

capacity. Here as bit error rate will reduced, the efficiency of the system will  increase.  Delivering time of data 

will be reduced. Result of time being saved the power will be saved therefore the energy will be saved. Mutual 

interference will reduced. 
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