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Abstract — When transmitting signals one of the most
important issue is to keep the transmission error as low as
possible and to obtain reliable transmission link bit BER
should be kept limit. If SNR is high BER should be low. In
this paper, a method for wireless image transmission is
proposed. Low Bit Error Rate Systems are more efficient for
image transmission so this system focus on bit rates for
efficient data transmission. Based on wavelet decomposition
theory, an image source can be decomposed into different
weight levels. Then, the bit streams with different weight are
modulated by FH-OFDM system, which can give low
frequency bits more protection with help of hop frequency
graphic design in FH-OFDM. A joint system combined with
sour ce coding and adaptive modulation method is introduced
to give the image bit streams with different subcarriers,
which eiminate 1SI in low frequency streams more
effectively. Comparatively there is another method used for
progressive image transmission over coded Orthogonal
Frequency Division Multiplexing (OFDM) system with Low
Density Parity Check Coding (LDPC). It is used to
compansate the introduced error i.e. it improves the Low bit
error rate, ability and transmission efficiency for progressive
image transmission over Additive White Gaussian Noise (A
WGN) channel. Therefore, a better reconstruction image can
be obtained at receiver with low bit error rate. Simulation
results indicate that, Low Bit Error Rate is more efficient for
image transmission.

Keywords — Image Transmission, FH-OFDM, Multimedia
Communication, PAPR, SPIHT, LDPC, Discrete Cosine
Transform.

|. INTRODUCTION

The FH-OFDM modulator has ability to restrain the
Doppler frequency shift caused by fast moving, and aso
has the ability to eliminate the 1Sl caused by Multipath
effect, so, it is especially suitable to be applied in wireless
channel [1] ,and an efficient LDPC coded OFDM system
with  trigonometric  transforms  supporting image
Transmission using SPIHT compression technique is
presented [2] and studied. The effectiveness of the
proposed system is investigated through simulations over
A WGN channel. It is found that the proposed system
must be designed carefully in order to achieve a reduction
in the PAPR without degrading the PSNR performance.

The transmission of the images coded using set
partitioning in hierarchical trees (SPIHT) across noisy
channels is an active research topic recently. For example,
in [8], a concatenated channel coding scheme was applied
to SPIHT coded image to achieve performance gains over
previous coding systems for Memory less channels with
known dtatistics. In [11] and [12], a optimal source and
channel rate allocation scheme is proposed for channels
with and without feedback channel. A packetization
scheme in [13] was proposed that the output bit stream of

zero trees encoder was reordered and packetized in such a
way that complete trees of wavelet coefficients were
contained within packets. This allows graceful degradation
of an image in the presence of packet erasures, instead of
loss of synchronization typically experienced with the
error-sensitive zero tree encoder. In [7], a product channel
code structure is used to make the system in [8] robust to
fading channels. A combination of channel coding and
packetization is proposed in [6], which can perform well
on channels that can suffer packet losses as well as
statistically varying bit errors. In this paper, ajoint source-
channel matching scheme for progressive image
transmission over broadband wireless channels using
OFDM systems with spatial diversity is proposed, Neither
feedback channel nor CS| is available at transmitter.
Multimedia transmission over asymmetric digital
subscriber lines (ADSL) have been studied recently [5],
[3], where the channel is assumed to be time-invariant. For
high bit-rate wireless communications, OFDM [16] is an
attractive technigue.

To be used because of its simplicity in dealing with
frequency-selective, time-dispersive wireless fading
channels [14], [16]. Diversity techniques, including
spatial, frequency, and time domain diversity, have been
suggested to decrease the fading effect. Sufficiently
spaced antennas are an attractive source of diversity.

Since they do not typically incur bandwidth expansion

As in frequency division diversity, and does not incur
delay asin time diversity. Though spatial diversity can be
available at both transmitter and receiver, most of past
work has focused on exploiting receiver diversity since
simple combining techniques, such as maximum ratio
combining (MRC) or antenna selection, are available to
obtain sufficient diversity gain [15]. Whereas OFDM
modulation has been adopted by several wireless
multimedia transmission standards, such as Digital Audio
Broadcasting (DAB) and Digita Video Broadcasting
(DVB-T), because it provides a high degree of immunity
to multipath fading and impulsive noise.

High spectral efficiency and efficient modulation and
demodulation by IFFT/FFT are also advantages of OFDM.
In the frequency-selective radio transmission channel, all
fading and Inter-Symbol Interference (1SI) result in severe
losses of transmitted image quality. OFDM divides
frequency-selective channel into several parallel non
frequency selective narrow-band channels, and modulates
signa into different frequencies. It can significantly
improve the channel transmission performance without
employing complex equalization schemes. It also has
broad application prospect in wireless image and video
communications [1, 2]. There are severa developed
techniques to reduce the PAPR in OFDM systems [3, 4]
such as clipping [5], companding [6, 7], Partial Transmit
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Sequence (PTS) [8], Selected Mapping (SLM) [9][10] and
coding [IQ]. The clipping technique is the simplest one
that can be used in OFDM systems, but it causes
additional clipping noise, which degrades the system
performance. An alternative technique to mitigate the
PAPR problem is based on signal transformations. This
technique involves a signal transformation prior to
amplification, then an inverse transformation at the
receiver prior to demodulation. In [11] trigonometric
transforms were suggested as alternatives for the FFT to
reduce the PAPR. The authors in [11] concluded that
OFDM systems with trigonometric transforms provide
higher P APR reduction than the standard FFT based
system. However, they modified the OFDM symbols
before transmission using the PTS. Their results reveal
that without PTS, the distribution of P APR is the same for
that conventiona one such that the reduction depends on
PTS, which makes redundancy in the system.

I1. PROPOSED METHOD

The objective of this paper isto to (a) a new scheme for
wireless image transmission is proposed. Firstly, based on
wavelet decomposition theory, an image source can be
decomposed into different weight levels. Then, the bit
streams with different weight are modulated by FH-
OFDM system.(b). To improving the performance of the
OFDM systems and reducing the Peak to- Average Power
Ratio (PAPR) of OFDM signal. (c) It improves the Bit
error resilience ability and transmission efficiency for
progressive image transmission over Additive White
Gaussian Noise (AWGN) channel The Set Partitioning in
Hierarchical Trees (SPIHT) algorithm is used for source
coding of the images to be transmitted.

The present work implements an efficient system for the
proposed scheme the transmit data sequence of the OFDM
signal after Inverse Fast Fourier Transform (IFFT) is
grouped into in-phase and in-quadrature components, then
each component is transformed using either the Discrete
Cosine Transform (DCT) or the Discrete Sine Transform
(DST).The effectiveness of the proposed system is
investigated through simulations over A WGN channel.
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Fig.1. Image transmission over OFDM channels using
multiple antennas.
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It is found that the proposed system must be designed
carefully in order to achieve a reduction in the PAPR
without degrading the PSNR performance. For LDPC
COFDM with rate (R=0.5) and rate of SPIRT rate (r = 1)
the OFDM signal can be reduced by nearly 7Db or 7.25dB
by adding the DCT or DST respectively. We also showed
the PSNR for the received image at different rates. This
work shows the performance of the system model using
256x256 grayscale images.

This paper concentrates on two targets reducing the
PAPR of the OFDM signal and improving the quality of
the reconstructed images. It considers the trigonometric
transforms as a way for reducing the PAPR by using the
character of the DCT/DST energy focused in the low
component. The data of OFDM signal is modulated by
IFFT then using DCTIDST, which can reduce the PAPR.
Compared with the means of SLM-OFDM and PTS
OFDM, OFDM system modified by DCT/DST maintain
the system orthogonal properties, which will not result in
additional noise and need not transmit side information. At
the same time, the proposed method reduces the PAPR
greatly and the system has character of low complexity
hardware. In this paper, a new scheme for wireless image
transmission is proposed. Firstly, based on wavelet
decomposition theory, an image source can be
decomposed into different weight levels. Then, the bit
streams with different weight are modulated by FH-
OFDM system, which can give low Frequency bits more
protection with help of hop frequency graphic design in
FH-OFDM. A joint system combined with source coding
and adaptive modulation method is introduced to give the
image bit streams with different subcarriers, which
eliminate 1Sl in low frequency streams more effectively.
Therefore, a better reconstruction image can be obtained at
receiver. Simulation results indicate that the scheme with
joint source coding and adaptive modulation method can
outperform the system without adaptive modulation in
image quality. Under the same conditions, the proposed
FH-OFDM system has better BER performance than
traditional  OFDM and better image quality than
pseudorandom pattern FH-OFDM in the process of
wireless image transmission.

21 Orthogonal frequency-division multiplexing
(OFDM)

Orthogonal frequency-division multiplexing (OFDM) is
a method of digital modulation in which a signal is split
into several narrowband channels at different frequencies.
In some respects, OFDM is similar to conventional
frequency-division multiplexing (FDM). The difference
lies in the way in which the signals are modulated and
demodulated. Priority is given to minimizing the
interference, or crosstalk, among the channels and symbols
comprising the data stream. Less importance is placed on
perfecting individual channels. OFDM is used in European
digital audio broadcast services. The technology lends
itself to digital television, and is being considered as a
method of obtaining high-speed digital data transmission
over conventional telephone lines. It is aso used in
wireless local area networks.
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2.2 SPIHT Algorithm

New agorithms for image compression based on
wavelets have been recently developed. These methods
have resulted in practical advances such as: superior low-
bit rate performance, continuous-tone and bit-level
compression, lossless and lossy compression, progressive
transmission by pixel accuracy and resolution, region-of-
interest coding and others. One of the most efficient
procedures that fulfill the above goas is the Set
Partitioning in Hierarchical Trees (SPIHT) agorithm. This
algorithm bases its efficiency in key concepts like: a)
partia ordering of wavelet coefficients by magnitude, with
transmission of order by a subset partitioning that is
replicated at the decoder, b) ordered bit-plane transmission
of refinement bits and c) exploitation of self-similarity of
the image wavelet coefficients across different scales.

Most of the implementations known to date for the
SPIHT algorithm have been done in C (or C++). This
paper describesa MATLAB implementation of the SPIHT
algorithm. MATLAB is widely used in the academic
community as one of the teaching platforms for signal and
image processing. It has a robust set of toolboxes,
particularly the wavelets toolbox. The SPIHT algorithm
creates a pyramid structure based on a wavelet
decomposition of an image. It has been discussed that the
wavelet coefficients at the top of the pyramid have a
strong spatial relationship with their children. The SPIHT
algorithm bases its efficiency by iteratively searching for
significant pixels throughout the pyramid tree. Typically
in C (or C++), there will be pointers (or arrays pointers) to
perform a search in the tree. In MATLAB, one of its
newest data structures (structure array) can be used for the
same purpose. In addition, the SPIHT coder agorithm
orders the wavel ets coefficients according to a significance
test and stores this information in three separate lists: list
of insignificant sets (L1S), the list of insignificant pixels
(L1P) and the list of significant pixels (LSP). These lists
are also implemented using structure arrays. MATLAB
also allows working efficiently at bit-level operations for
bit-plane transmission of wavelet coefficients. Although
the MATLAB implementation of the SPIHT agorithm is
not as fast as its C (or C++) counterpart, the code can be
easily modified by calling different wavelet routines in the
wavel et toolbox
2.3 Low-density parity-check code

In information theory, a low-density parity-check
(LDPC) codeis alinear error correcting code, a method of
transmitting a message over a noisy transmission channel,
and is constructed using a sparse bipartite graph. LDPC
codes are capacity-approaching codes, which means that
practical constructions exist that allow the noise threshold
to be set very close (or even arbitrarily close on the BEC)
to the theoretical maximum (the Shannon limit) for a
symmetric memory-less channel. The noise threshold
defines an upper bound for the channel noise, up to which
the probability of lost information can be made as small as
desired. Using iterative belief propagation techniques,
LDPC codes can be decoded in time linear to their block
length. LDPC codes are finding increasing use in
applications requiring reliable and highly efficient
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information transfer over bandwidth or return channel-
constrained links in the presence of data-corrupting noise.
Although implementation of LDPC codes has lagged
behind that of other codes, notably turbo codes, the
absence of encumbering software patents has made LDPC
atractive to some. LDPC codes are also known as
Gallager codes, in honor of Robert G. Gallager, who
developed the LDPC concept in his doctoral dissertation at
MIT in 1960.

Il.RESULTS

OFDM technique would utilize the performance of
wireless communication especidly in  multimedia
transmission. There is implementation of a MATLAB
program in order to transmit an image over AWGN and
fading channels using OFDM. In the first part of this
section, there is a comparision of the result of the RGB
image transmission with various SNR with bit rate error,
using BPSK as modulation technique and each subcarrier
carries 2048 hits during the transmission. In the next step
the results are compared with the theoretical performance
of the OFDM transmission over AWGN channel. The
graph isthere to analyze the comparison of BER and SNR.
And the Matlab simulation Graphs are shown in the fig 2.
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Fig.2. Comparison of SNR VS BER for both Algorithms

discussed above.
Algl.(BER). Alg2.(BER). SNR.
0.4604 0.4480 -20
0.4385 0.3634 -18
0.4412 0.3473 -16
0.4255 0.3216 -14
0.4011 0.2992 -12
0.3784 0.2943 -10
0.3728 0.2770 -08
0.3352 0.2547 -06
0.3191 0.2257 -04
0.2810 0.1979 -02
0.2583 0.1478 00
0.2114 0.1097 02
0.1631 0.0606 04
0.1013 0.0123 06
0.0576 0.0000 08
0.0217 0.0000 10
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I'V. CONCLUSION

This paper presents, wireless image transmission by
DST and wavelet decomposition method and when there is
a comparison between BER and SNR after going through
the graphical analysis of the transmission methods it can
be concluded that DST technique super seeds the wavelet
decomposition.

REFERENCES

[1 Lel Yan Chunping Hou Shanlin Sun: A Novel Wireless Image
Transmission Method Based Wavelet Decomposition Algorithm
over Fh-Ofdm System, IEEE School of Electronic Information
Engineering Tianjin University Tianjin 300072, P. R. China
2008.

[2] Naglaa F. Soliman and Abd Alhamid. A. Shaalan : Robust Image
Transmission With OFDM Over An A WGN Channel , 28th
National Radio Science Conference (Nrsc 2011) National
Telecommunication Institute, Egypt , April 26-28, 2011.

[3] A. Said, and W A Pearlman, “A new fast and efficient image
coder based on set partitioning in hierarchical trees,” IEEE
Trans. Circuits and Syatems for Video Technology, Vol.6,No.3,
pp243-250, 1996.

[4] Kun Hua, Lim Nquyen, and Won Mee Jang, “Performance of
Coded Frequency-Hopped OFDM Systems in Frequency
Selective Channels”, Signal processing the 8th International
conference, Vol.3, pp16-20, 2006.

[5] Jie Song, and K.J. Ray Li,. “Robust progressive image
transmission over OFDM system using space-time block code,”
|EEE Trans. On Multimedia, Vol.4, No.3, pp394-406, 2002.

[6] Feng Zhao, Haixia Zheng, and Dongfeng Y uan, “Performance of
COFDM with different orthogonal bases on AWGN and
frequency selective channel,” IEEE 6th CAS Symp. On
Emerging Technologies: Mobile and Wireless Comm., Shanghai,
China, pp473-475, 2004.

[7 Yan Lei, HOU Chunping, and DAI Jufeng, “Combined Signal
Detection Method in Differential Frequency Hopping System ™
Tansactions of Tianjin university, Vol.13 No.3, pp215-219,2007.

I nter national Journal of Electronics Communication and Computer Engineering
Volumeb, Issue 2, ISSN (Online): 2249-071X, 1SSN (Print): 2278-4209

[8] B. Dong et al., “Design of optimum receiver for dfh signal,”
Journal of UEST of China, vol. 32, pp. 530-534, Oct. 2003.

[9] L. R. Bahl, J. Cocke, F. Jelinek, and J. Raviv, “Optimal decoding
of linear codes for minimizing symbol error rate,” IEEE Trans.
Inform. Theory, vol. IT-20, pp. 284-287, Mar. 1974.

[10]  J. G. Proakis, Digital Communications. McGraw-Hill, 2000.

[11]  A.Rushdi and J. Tugan, "Peak reduction in Trigonometric Based
OFDM System", Proceedings in ACSSC.2007, pp. 1747 - 1751,
2007.

[12] Said and W.A. Pearhnan, "A New, Fast and Efficient Image
Codec Based on Set Partitioning In Hierarchical Trees', |IEEE
Trans. Circuits Syst. Video Technol., V01.6, pp. 243-250, 1996.

[13] Y. Sun, X. Wang and Liu, K.JR, "A Joint Channel Estimation
and Unequal Error Protection Scheme for Image Transmission in
Wireless OFDM Systems", Multimedia Signal Processing, |IEEE,
pp. 380 - 383, 2002.

[14] M. Antonini, M. Barlaud, and P. Mathieu, etc., Image coding
using wavel et transform, IEEETrans. Image Processing, 1992(1):
205-220.

[15] Said A, and Pearlman W A, A new fast and efficient image coder
based on set partitioning in hierarchical trees, |IEEE Trans.
Circuits and Syatems for Video Technology, VOL. 6, NO. 3,
June, 1995: 243-250.

[16] D. J. C. MacKay, "Good Error-Correcting Codes Based on Very
Sparse Matrices', IEEE Trans. Inform. Theory, V01.45, pp. 399-
431, Mar. 1999.

AUTHOR’S PROFILE

Sadhana Patil

She is pursuing M.E. fina year in Dept. of
Electronics in Engineering at S.S.V.P.S college of
Engineering, Dhule, North Maharashtra University,
Jalgaon. She has done her B.E. in electronics and
( telecommunication engineering from D.N. Patel

. college of engineering, Shahada, Dost: Nandurbar,
Maharashtra her topic of research is “Birt Error Rate Evolution for
wireless image transmission system”.

Sanjeev Jain
He is born at Indore in January 1968. He has
completed his B.E. in 1990 from WIT, Solapur
(Maharashtra) and received his master degree in
: Digital Technique and Instrumentation in 1994 from
<3 = S.G.SI.T.S (Madhya Pradesh) and is working with
= SSV.P.Ss C.O.E. Dhule from 1990. He was
instrumental in conducting couple of refresher courses, state level
conferences and conducted international conferences. He has attended
induction courses and workshops like IIT Kanpur, GCOE, Goa. He is
guide to many students at masters level. He is academic advisor to
electronics engineering departments and first engineering courses. Heis
on various panels form NMU. He is life member of ISTE. He has
participated in more than five international conferences, couple of
national conferences and more than ten international papers published in
journals and conference proceedings to his credit.

Copyright © 2014 IJECCE, All right reserved
396



