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ABSTRACT: The main advantage of MIMO system is that it can transmit and receive different signals over multiple
antennas and OFDM can provide efficiency to deal with multipath .Here in this project we are going to combine an
MIMO system with OFDM to provide a more reliable network with greater speed and range. At the same time we are
also providing data secrecy at the physical layer. For this we are taking two cases: when full channel state information
of the receiver is know and the second case is that we know only partial information about the CSI of the receiver.
Further we are going to implement the system and compare the performance ie, the secrecy, reliability, speed and range
of this proposed system with the existing system which uses only the MIMO. Based on the analysis we can conclude

that this system achieves desired results.
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I. INTRODUCTION

The future world is going to depend highly on the wireless communication. So we are in need of developing a system
which can provide high speed, reliability, and range. This system should be also able to provide high security also.

Now we are going to analyse existing system [1], here they are evaluating two cases ie, when the CSI information of
the legitimate receiver is known to the transmitter and when partial CSI is known to the legitimate receiver. In the first
case they are proposing a pre-coder to increase the SNR value and to attain the secrecy, in the second case they are
going to modify the Lloyds algorithm and propose a pre-coder and post-coder.

Here in this project we are going to combine a MIMO-OFDM system in-order satisfy the needs of future generation. In
this system we are going to increase the capacity of the secrecy region. This is done by taking two OFDM signals in
high traffic condition and transmitting through a MIMO system. Here we are going to take the calculations at the peak
time in-order to show the efficiency.

From the computations it is shown that this system provides secrecy and at the same time increases the transmission
rate, range and BER value.

Il. PROPOSED SYSTEM
Now we are going to implement a system which provides good secrecy and at the same time increases the transmission
rate, range and BER value.

For this we are combining MIMO with OFDM in a high traffic environment. For this first are taking 4 transmitters and
the receiver system.

In the transmission side first of all we are going to implement a precoder. In this precoder we are going to implement
the modified Lloyds algorithm. In the receiver side a low complexity postcoder is implemented to maintain the SNR
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value. Thus we are going to optimally utilise the secrecy region which in turn increases the capacity of the secrecy
region.

I11. IMPLEMENTATION OF THE SYSTEM

MIMO SIGNAL
PRECODING IMPLEMENTAION ANALYSIS
(WATERFILLING)
} [ RECEIVER & é
POSTCODING
TRANSMITTER -
MODULATON
TECHNIQUE
(OFDM)

Fig 3.1 block diagram of proposed system
The above given diagram shows the basic block diagram of the system. Here it consists of a transmitter which is used
for transmission of data. Then we have a precoder section where we are going to implement the codings, here we are
using modified Lloyds algorithm inoder to maintain secrecy. The optimal code word Ca which is to be used for the
development of the codings is given by

Co=eigenvectors corresponding to the R largest centroid values

So from the data of the four transmitters we will obtain the optimal code word which is nearer to the centroid values.
Also the Lloyds algorithm is used for the compression of the data which inturn increases the transmission rate.

After obtaining the precoding now we are implementing the system using water filling algorithm in MIMO system.
From the algorithm we are taking the final signal as

Pwta=sum of all vectors above water level.
Here since we are going to implement many signals along with noise we are taking

Protan=avg of Piotal
Thus with the help of the above given we will obtain a normalised signal.

IV. ANALYSIS AND SIMULATION RESULTS

In this section we are going to analyse the performance of the MIMO system with MIMO-OFDM system.
First we are going to take a OFDM signal and calculate its peak during transmission at a high traffic condition.
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Fig.4.1 Peak detection of the signal through MIMO-OFDM

Now we are going to analyse the secrecy region occupied for the normal MIMO system and the modified MIMO-
OFDM system.

Data occupied in scerecy region as original
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Fig.4.2 general occupation of data in secrecy region-MIMO system.

This above given figure shows how data is occupied in a normal system. From this it is easily understood that the
scattered occupation consumes the major area.
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Diata occupied in scerecy region as modified
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Fig.4.3 data occupied in secrecy region of modified system.

From the above given figure it is found that data is compressed in such a way that in a single time slot more amount of
data can be occupied when comparing to the normal system which ultimately increases the capacity of the secrecy
region by optimal utilisation of the same.

Next we are going to analyse the BER value, ie the bit error rate of the system. From the result it is found that BER
value is very negligible such that it can be eliminated and considered as a zero value. The below given figure shows the
graph plot for the BER value.
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Fig.4.4 graph for BER
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Fig4.5 transmission rate

The above given graph shows the transmission rate of the system. The line is given for the normal and the black line is
representing modified system. From the graph itself it is shown that the modified system has more transmission rate
when compared to existing.

In normal system when the data rate increases the bit rate reduces and reaches a small amount and finally to null point.
Hence when transmitted for long distance it can lead to data loss. But in the modified system even though the data rate

increases bit rate is more and it reaches the null point gradually. So we can transfer more data without loss.
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Fig.4.6 range comparison

In the figure green line represents the normal system and blue represents the modified system. In the modified system
the data transmission will be normalised hence it can travel more distance without loss but in the normal system data
loss occurs and hence it cannot travel more distance. So using the modified system we get more range when compared
to the normal system.

Next we are going to compare the secrecy of the existing system with the modified system. Even when the

eavesdroppers obtain some CSI information they cannot recover the data.
H.=H:+c.6
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Here 6 is mean squared estimation error. The eavesdroppers obtain He channel information which will be very different
from the original CSI so they won’t be able to attain the information or the data. Hence our system will be able to
maintain secrecy.

V. CONCLUSION

In this paper we are proposing a precoder and postcoder design when the partial and the full CSI is known. With the
help of this system we were able to increase the capacity of secrecy region,for this we uses modified Lloyds algorithm
as precoder .We are using a postcoder for normalizing SNR value. From the analysis it is proved that this system
provides secrecy and at the same time it provides good Bit error rate ,range and reliability when implemented in
MIMO-OFDM systems
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