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ABSTRACT

The encroachment of wireless communication in theakt few decades has led to the development
multiple transmit and receive (MIMO) systems enablng efficient real-time image and videc
communication. These advantages of multiple antennaystems along with efficient transmission an
coding schemes can be explored to achieve very higlata rates along with improved data reliability.
Following the idea this paper pesents a novel approach for transmitting images @r a noisy channel
The proposed method employs OFDM and chaotic encodechemes to achieve distortionless and sect
image transmission over the noisy channt
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1. INTRODUCTION

The tremendous boom in the electronics and wiredessmunication industry has led to-the-move internet
facility and cheaply available wireless devicesitirer use of images and videos has increased th transfer
by many folds. This has set the need of efficient geliable communication techniques with datasiaf® cate
to these needs recent advances in the field oflegsecommunications has led to some remark
breakthroughs in the area of mulier spac-time wireless communications.

The discovery of the multiplayput multiple-output (MIMO) wireless systems shows tremendougmt@! to
relieve the bottleneck of wireless data transmissidMIMO offers an increase in traffic capacity fluture
cellular systems, to face the challenge of int-intensive applications. MIMO communication systeses
multiple antennas at both the transmitter and #dueiver that creates virtual spatial subchannelsy ahich
multiple data streams can be traitted. Each subchannel uses the same frequencyhanthnsmissions occ
simultaneously. In fact MIMO systems can be congdeas an extension of smart antenna systems, wgp
technique, dating back several decades, for impgovink reliability tfrough the use of antenna ari
beamforming [1]. Further even the future 4G wirgsleetworks will combine the powerful technologigfc
MIMO, adaptive and reconfigurable systems (softwaadio) and wireless access technologies suc
orthogonal frequencylivision multiple access (OFDMA) and multi-carrier code division multiple acce
(MC-CDMA) [2].

This paper presents a novel idea of unequal poll@ration scheme for transmission of digital imageer a
MIMO system. The proposed system employs tte of OFDM and chaotic communication to transmit
input images from different transmit antennas usingqual transmit power of the MIMO syst

2. LITERATURE SURVEY

Since 1990s, an evarereasing interest has been the usage of chaatitibns to implement the encrypti
process. Chaotic communication is an applicationhafos theory to provide secure transmission af &t A
chaotic system thus can be terme a deterministic system exhibiting ntinear systems behavior with cert:
eminent features. Such a system employs the usengblex dynamic behavior such as pseudorandom aoid
spread spectrum to encode data. Synchronizatichaitic systems ancs secure communication applicatic
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have been a major research area over the lastel¢t¢all]. Pecora and Carroll, in their gro-breaking work
[6] have proposed a stable chaotic-system for constructing unidirectionally coupleddyronized systern
Chaotic communication methods such as chaotic mgskihaotic shift keying [7] and those based on
projective synchronization [8] and phase synchratiin [9] have also been analyzed and proposede
secure. In [10] a secure digital communicaisystem based on chaotic modulation, cryptographg,caotic
synchronization techniques have been proposed aatiz#d numerically. In [11], a method based
encryption technique is proposed. The proposedesystises different output from chaotic traitter,
transmitted in the channel as a keystream to ehtingpmessage sign

3. CHAOTIC ENCODER FORM ULATION

A general chaotic system can be described by fafigwquation
X'=Ax + g(x) (1)
where Au is the linear part, g(x) is the nonlinpartof the system. For this paper we construct che
system by using Lorenz’s chaotic system which isaatonomous -order nonlinear system [12] and can
represented in following states:

X'1= A (Xo—X1) 2)
X'o= C Xg— X X3— % Q)
X'3= X1 X2 — bX3 (4)

where a, b, and c are constants greater than mdrala x2, and x3 are the dynamic stz
The input message M is masked by the chaotic stadetransmitted. The equations of encrypt
decrypt systems aregsented as followin

Encrypt side (masterX’ = AX + g(X, V) + L (5)
wherev = u; +M
Decrypt side (slavely’ = Ay + g(y, V) + Ly (6)

where x€ Rn , y€ Rn are the state vectors. Ax and Ay are the lipeat, g(x,v) and g( y,v) are the rlinear
part of this system, L is the controller gain of $ystem, K>0 is the coupling strength between enastd slavt
system, zx and zy are the feedback si

4. PROPOSED SYSTEM

The Proposed system employs the combination of OFDNhogonal Frequen Multiple Access) and Chaot
Communication. Fig. 1 below shows block diagranthef transmission section of the proposed systera.
input image is first converted into bits and thbese bits are given to different chaotic encodechks. The
output ofthe encoders is then given to the OFDM respectaesinitters section. The OFDM outputs are 1
transmitted using the different antennas of the Kldystem as shown in Fig. 1. At the receiver side
receiving antennas receiver the transmitted imeopies. The received bits are first given to the OF
receiver, the output of which is given to the cimdecoder. The mean of the outputs from the chatecoder:
is calculated the finally converted to give theafioutput image as in Fig. 2. Since proposed technique us
employs a MIMO system the transmitted copies ofgesat different input power levels undergo diffe
distortion through the channel. At the receiversthenage copies are decoded and a mean is catttatgve
the output imge. This minimizes the distortion in the receivetige
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Figure 1: Transmitter Section of proposed system
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Figure 2: Receiver Section of proposed system

5. RESULTS

The proposed model has been implemented in MATLAB. 3 below shows the input image &
Figure 4 shows the output of the OFDM transmittircks. Fig 5 shows the BER v/s SNR graph for
proposed system. From the graph it is clear tr@aBfER for the transmission of image in Fig 3 ishef order o
10-6. Fig 6 shows the delay (in ms) gr. for various SNR values. Fig 7 shows the processpdtiand the
decoded output images. Since the BER for the inmgery less the output image is exact replicahefihput
image. The proposed system is tested using difféneages and it is fund thithe proposed system has v
less BER as compared to simple transmission afhthge through the same chan

Table 1 below shows the comparison of BER for tm@iesion few standard images in Micros
windows using the proposed method using a MIMOem and through a simple single OFDM transmitter
an SNR of 30dB. From the table its is seen thatptioposed method has a better BER for the SNR vad
compared to simple transmission of an image thrailggle OFDM transmitte

[
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B : .
Figure 2: Receiver Section of proposed system
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Figure 4: OFDM Transmitter output of proposed awn
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Figure 5: BER v/s SNR graph of proposed system
Delay Graph with SMR.
EU T T T T T

| 1
5 10 15 20 25 30 35
Figure 6: Delay graph




International Journal of Research in Acvent Technology (IJRAT)
Vol. 1, No. ;, September2013, ISSN: 2321-9637

JR AT

Original Image

Decoded Image

Figure 7: Processed Input and Output Images

Figure 7: Comparison table for BER at 30dB SNR

Input Image BER for proposed BER for single OFDM
MIMO system ( transmitter
Penguin 1.2x10-4 2.2 x10-3
Desert 1.7 x10-4 3.9 x10-3
Flower 1.5 x10-4 3.5 x10-3
Jelly fish 1.1x10-4 3.1x10-3
Light house 1.2x10-4 1.7x10-3
Koala 1.4x10-4 2.6x10-3
Water lilies 1.6x10-4 2.9x10-3
Sunset 1.8x10-4 2.5x10-3

6. CONCLUSION

In this paper, we presented an unequal power aitotacheme for the transmission of compressed énagel
MIMO systems over a noisy channel. The proposetesygmploys OFDM and chaolencoder schemes. The
input is passed through chaotic encoder and OFRNistitter and is transmitted using MIMO configuati
At the receiving end reverse is followed and tHenrmean of the received image is calculated to thigeutpur
image. The chaix encoder ensures secure image transmissionhendse of two separate transmitters red
the channel distortion. The proposed system igdessing various images. The results show thaptbposec
system has less delay and less BER for a given.
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