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ABSTRACT
Multi Input Multi Output technology has attracted attention in wireless communications systems. To improve the
reliability of wireless system depends on transmission rate, coverage and QOS. So that improving the rate of array
gain, spatial multiplexing in diversity it can achieve the reliability. The theoretical performance of the Alamouti
coordinate system code in time-varying Rayleigh fading channels without additional bandwidth and increased
transmit power. It achieves the goal by spreading a similar total transmit power over the Associate in Nursing
antennas to realize an array gain that improves the spectral potency and to realize a diversity gain that improves the
link irresponsibleness. Multiple carrier block transmission with diversity gain could be a methodology with many
benefits that are incorporated into standards. This project investigates the performance of multi antenna below
spatial diversity using Alamouti signaling. This analysis totally characterizes by the variety, showing that it depends
not only on the antenna configuration and channel memory, however conjointly on knowledge block length and
knowledge transmission rate.
Keywords : Alamouti’s Code, Diversity Techniques, Single-Carrier, Cyclic Prefix, Cyclic Delay Diversity.

I. INTRODUCTION
Wireless Communication is split into mobile
communications and fixed WI-FI communications. The
kind of communication has massive demand according
to customers want in the marketplace. The demand of
wireless verbal exchange is constantly growing and
need the less connectivity. The users of the WI-FI
communication demands for higher statistics charges,
precise voice exceptional and higher community
capacity limited because of limited availability of radio
frequency spectrum, bandwidth, channel capacity,
bodily areas and transmission troubles resulting from
different factors like fading and multipath distortion.
By enhancing the performance of fading channels,
diversity techniques are used. The variety method,
verbal exchange channel is provided with multiple
transmitting and receiving antennas. The sign is
transmitted and received through multiple paths. The
possibility that every one replicas of signals will fade
simultaneously is decreased significantly. The diversity
techniques are used to triumph over the fading issues.
Receiver range uses a couple of antennas at receiver to

enhance the signal nice however it is pricey and tough
to implement. MIMO systems, multiple antennas at
both transmitter & receiver and diversity techniques
may be used to reduce multi-route fading and
interference. The variety may be finished by means of
providing a duplicate of the transmitted sign over
frequency, time and area. In space diversity, the sign is
transmitted over several extraordinary propagation
paths. Area variety within the case of improving the
performance of the radio channel without growing the
transmitted strength or bandwidth and improve the
SNR. The various diverse variety strategies spatial
variety is first-class suitable for the wireless
communication. Multi enter multi output wireless
conversation uses spatial diversity techniques.
Alamouti suggested new transmit variety techniques to
provide the equal variety order as that of maximum
ration combining (MRC) via the use of two transmit
antenna and one acquire antenna. Transmit variety is
more value powerful than acquire variety for base
station, to improve the reception pleasant of all of the
far off devices under the base station.

CSEIT172233 | Received: 05 March 2017 | Accepted: 17 March 2017 | March-April-2017 [(2)2: 122-127 ]

122

II. PROPOSED METHOD
A. Transmitter
The development in performance is related to a brand
new shape of range, which call code diversity. The
Alamouti system models for customers with two
transmit antennas and examine the performance of the
MMSE detector with successive interference
cancellation. the blast algorithms for multiuser
detection evaluation of the 2 person detection problem
to introduce a blast algorithm to extend our gadget
model to customers with 4 transmit antennas, every
using QOSTBC, and illustrate how code variety is used
systematically alongside exclusive decomposition of
QOSTBC and the ABLAST algorithm blast first
decodes the “strongest” sign, the signal that has the
largest put up processing SNR. It then cancels the
impact of this specific detected sign from the received
sign, and proceeds to decode the “most powerful” of
the remaining indicators.

Figure 1 : Multi Input and Multi Output Transmitter.
B. Information Source
Given enter signal is such a supply of the given input
associated with modulated sign when statistics are need
transmitted over a community it needed some traits to
transmit over community. Alamouti coded signal
have to be as multiplication matrix then best image
pair may be healthy with other network to problem
precise feeding to antenna that must be match with
different sign to numerous transmission ratio to
concerting to make a whole lot related source to pre
sample network relation over particular classification
encoding signal transmission facts may be decided
over statistics source to predict specific insurance ratio
in a couple of communication channel to concentrate
numerous networking quarter it could classify verbal
exchange assets in modulation of supply records.
C. Alamouti encoder
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The Alamouti code is the first STBC that provides full
diversity at complete information price for two transmit
antennas to introduce area time block codes, gift the
Alamouti code, an early area time code and nonetheless
one of the maximum usually used. The Alamouti code
for 2transmitters-1receiver system (2x1) and
2transmitters-2receivers system (2x2) it is quite simply
obvious that that is a price-1 code. It takes two timeslots to transmit the symbols. The bit mistakes fee
(BER) of this STBC is equivalent to 2nr branch
maximal ratio combining. That is a result of the correct
orthogonality among the symbols after receive a
processing there are copies of every image transmitted
and nr copies received. That is a completely unique
STBC. It is miles the handiest orthogonal STBC that
achieves fee 1. That is to say that it's miles the best
STBC which can acquire its full range benefit without
needing to sacrifice its statistics fee. Strictly, this is
handiest true for complicated modulation symbols.
D. Modulator
In electronics and telecommunications, modulation is
the manner of various one or extra properties of a
periodic waveform, referred to as the service signal
high frequency signal, with a modulating signal that
usually contains information to be transmitted. In
telecommunications, modulation is the procedure of
conveying a message sign, as an example a digital bit
stream or an analog audio sign, interior any other sign
that may be physically transmitted. Modulation of a
sine waveform transforms a baseband message sign
into a skip band sign. A modulator is a device that
performs modulation. A demodulator is a tool that
performs demodulation the inverse of modulation. A
modem from the modulator and demodulator can carry
out each operation.
Modulation is a way used for encoding statistics right
into a channel. Commonly the technique of modulation
combines a records sign with a carrier sign to create a
brand new composite sign that may be transmitted over
a WI-FI hyperlink. In principle a message sign can be
directly dispatched into space to a receiver through
certainly powering an antenna with the message sign.
The message signals normally don't have an excessive
enough bandwidth to make direct propagation a green
transmission technique. As a way to efficaciously
transmit data, the lower frequency statistics need to be
modulated onto a better frequency wave. The high
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frequency wave acts as a service that transmits the facts
via space to the receiver where the composite wave is
demodulated and the records is recovered.
The detection trouble is then transformed right into a
tree seek method. In contrast to traversing forward and
backward in a tree within the depth first algorithms the
decoder travels most effective in the Ahead course in
breadth-first algorithms, and for that reason it is able to
have constant throughput. To avoid exponential growth
in complexity, the okay satisfactory SD, belonging to
the breadth first category, preserves best okay survival
nodes at each layer. it conveys analog message alerts,
or two virtual bit streams, by converting modulating the
amplitudes of provider waves, using the amplitudeshift keying (ASK) digital modulation scheme or
amplitude modulation (AM) analog modulation scheme.
E. Receiver
Amplitude modulating providers in quadrature can be
equivalently considered as each amplitude modulating
and phase modulating provider. Segment modulation
analog pm and phase-shift keying (digital PSK) can be
regarded as a unique case of QAM, where the
importance of the modulating signal is a consistent,
with simplest the section varying. this may additionally
be extended to frequency modulation (FM) and
frequency shift keying (FSK), for these can be seemed
as a unique case of phase modulation as in many digital
modulation schemes, the constellation diagram is
useful for QAM.
In QAM, the constellation points are normally arranged
in a square grid with same vertical and horizontal
spacing, despite the fact that other configurations are
possible. In view that in digital telecommunications the
information is normally binary the number of factors
inside the grid is usually a power of two. QAM is
usually rectangular some of those are uncommon the
maximum common bureaucracy are 16 QAM, 64 QAM
and 256 QAM. Through moving to a better order
constellation it is viable to transmit extra bits in line
with image. the suggest strength of the constellation is
to remain the equal by means of manner of creating a
truthful evaluation, the points have to be closer
collectively and are thus greater at risk of noise and
different corruption this result in a better bit errors
charge and so higher order QAM can supply more facts
much less reliably than lower order QAM.
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Figure 2: Multi Input and Multi Output Receiver
F. Alamouti Decoder
For decoding Alamouti code, there are several
techniques like zero forcing, minimum suggest square
estimation MMSE, brute force ml decoding etc. In the
above referred to interpreting strategies, ml interpreting
gives the best overall performance on the price of most
complexity whilst compared to different. As noted
above Alamouti is an orthogonal code. The ML
deciphering simplifies to ZF deciphering. The ML
detector is optimal within the all transmitted data
vectors are similarly probable. But, this optimality is
obtained on the fee of an exponentially growing
computational complexity depending on the symbol
constellation length and the quantity of transmit
antennas. The benefit of this method is that the MRC
partially decouples the symbols.
G. Demodulator
The demodulator became implemented the use of an
envelope detector circuit. This consists of a diode and a
low skip filter out circuit. The low skip filter out circuit
is definitely a capacitor and a resistor in parallel. the
values for the resistor and the capacitor had been
calculated the use of the subsequent equation in which
is the nearby oscillator frequency and is the frequency
of the audio sign once we located a fee for we assumed
a value for R. this gave us a value for C. on this
implementation of the circuit used a capacitor because
that was the closest general value. The circuits become
built on proto board, once more looking to hold the
leads between components as quick as viable. It
extensively utilized SMA connectors for the input and
output of this circuit refers to the method of fixing an
electromagnetic carrier frequency by means of various
its amplitude according to the analogue signal to be
transmitted. There are vital strategies that are used to
demodulate am alerts and in this portion of the record
that used because the demodulator in this project.
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MIMO detection of the better order in constellations
AM.
The new method is the simplest one within the
elegance of SDR detectors for excessive order QAM
its worst case complexity is sort of cubic inside the
dimension of the transmitted image vector and
impartial of the constellation order for uniform
QAM/affine in the constellation order for no uniform
QAM. Beneath sure situations, the new approach
presents sizable enhancements in ser over earlier
strategies. The computational complexity of full seek
grows exponentially because the growth in the
constellation sizes or the wide variety of antennas. As a
consequence, its adoption in high throughput spatial
multiplexing MIMO systems is impractical. Lately,
sphere deciphering is regarded as an alternative option
to approach ml detection with affordable complexity.
The detection trouble is then transformed into a tree
seek process. Depth first and breadth first seek are two
important categories.

III. RESULTS AND DISCUSSION
Plot of Bit Error Probability of 1*2 MRC Scheme
shows theoretical and simulink result for bit error
probability value for 1*2 Maximal Ratio Combining
(MRC) scheme only for one transmitter and two
receiver antennas. From the above Fig .3 shows that, it
is observed that the Signal to Noise Ratio (SNR) value
increases as the Bit Error Rate (BER) decreases.

receiver antennas. From the above Fig .4 shows that, it
is observed that the Signal to Noise Ratio (SNR) value
increases as the Bit Error Rate (BER) decreases.

Figure 4: Plot of Bit Error Probability of 1*4 MRC
Scheme
Plot of Bit Error Probability of 2*1 Alamouti Scheme
of Transmit diversity scheme Alamouti shows
theoretical and simulink result for bit error probability
value for 2*1 Alamouti scheme only for two
transmitter and one receiver antennas. From the above
Fig .5 shows that, it is observed that the Signal to Noise
Ratio (SNR) value increases as the Bit Error Rate (BER)
decreases.

Figure 5: Plot of Bit Error Probability of 2*1 Alamouti
Scheme

Figure 3: Plot of Bit Error Probability of 1*2 MRC
Scheme
Plot of Bit Error Probability of 1*4 MRC Scheme
shows theoretical and simulink result for bit error
probability value for 1*4 Maximal Ratio Combining
(MRC) scheme only for one transmitter and four
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Plot of Bit Error Probability of 2*2 Alamouti Scheme
of Transmit diversity scheme Alamouti shows
theoretical and simulink result for bit error probability
value for 2*2 Alamouti scheme only for two
transmitter and two receiver antennas. From the above
Fig .6 shows that, it is observed that the Signal to Noise
Ratio (SNR) value increases as the Bit Error Rate (BER)
decreases.
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with Multi Input Multi Output (MIMO). It is observed
that the Bit Error Rate (BER) value decreases as Signal
to Noise Ratio (SNR) is increases.

Figure 6: Plot of Bit Error Probability of 2*2 Alamouti
Scheme
Plot of Bit Error Probability of 1*1 BPSK Scheme
shows theoretical and simulink result for bit error
probability value for 1*1 Binary Phase Shift Keying
(BPSK) scheme only for one transmitter and one
receiver antennas for BPSK modulation. From the
above Fig .7 shows that, it is observed the Signal to
Noise Ratio (SNR) value that increases as the Bit Error
Rate (BER) decreases.

Figure 7: Plot of Bit Error Probability of 1*1 BPSK
Scheme

IV. PERFORMANCE ANALYSIS
The performance of proposed method is compared with
the existing method to analysis the performance of bit
error rate and signal to noise ratio. Transmitter
diversity shows theoretical and Simulink result for
Alamouti scheme shows output of (1Tx, 2Rx), (2Tx,
4Rx), (2Tx, 2Rx) and BPSK modulation over Rayleigh
channel. From the above Fig .8 shows that, it compares
the performance of Single Input Single Output (SISO)
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Figure 8: Comparision between MIMO and SISO

V. CONCLUSION
This project analyzes using the multicarrier frequency
domain equalizer for common spatial diversity schemes
that characterize the diversity for schemes at all
spectral efficiencies. In this process, it obtains a
threshold rate as a function of data block length,
channel memory, and number of antennas below which
the full spatial diversity is achieved. Single Carrier
Frequency Domain Equalizer (SC-FDE) shows that at
high rates the CDD diversity degenerates to the
diversity but while using Alamouti signaling provides
twice the diversity of Multiple Input Multiple Output
(MIMO). The transmit diversity of Alamouti scheme
with different antennas shows the Bit Error Rate (BER)
that decreases as Signal to Noise Ratio (SNR) is
increases. It is possible because the effective channel
information from receive antennas over two symbol
results in diversity order four. So the Alamouti scheme
shows better performance.

VI. REFERENCES
[1]

[2]

Al-Dhahir,
(July
2001),
“Single-carrier
frequency-domain equalization for space- time
block-coded transmissions over frequencyselective fading chan-nels,” IEEE Commun.
Lett., vol. 5, no. 7, pp. 304–306.
Bauch and J. Malik, (Aug. 2006), “Cyclic delay
diversity with bit-interleaved coded modulation
in orthogonal frequency division multiple

126

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

access,” IEEE Trans. Wireless Commun., vol. 5,
no. 8, pp. 2092–2100.
Dammann, (June 2005), “On antenna diversity
techniques for OFDM systems,” Ph.D.
dissertation Universit¨at Ulm, Germany, VDI
Verlag D¨usseldorf, Series 10, No. 766.
Dammann and S. Kaiser, (Mar 2002), “On the
equivalence of space-time block coding with
multipath propagation and/or cyclic delay
diversity in OFDM,” in IEEE European Wireless.
Falconer and B. Eidson, (Apr 2002), “Frequency
domain equalization for single carrier broadband
wireless systems,” IEEE Commun. Mag., vol. 40,
no. 4, pp. 58–66.
Grokop and D. Tse, (Jan 2009), “Diversitymultiplexing tradeoff in ISI channels,” IEEE
Trans. Inf. Theory, vol. 55, no. 1, pp. 109–135.
Gradshteyn and I. M. Ryzbik, (Apr 2000), Tables
of Integrals, Series, and Products, 6th edition.
Academic Press.
Geo, P. J. Smith, and M. V. Clark, (May 1998),
“Theoretical reliability of MMSE linear diversity
combining
in
Rayleigh-fading
additive
interference channels,” IEEE Trans. Commun.,
vol. 46, no. 5, pp. 666–672.
Hesham Mehana and A. Nosratinia, (Dec 2010),
“Diversity of MMSE MIMO receivers,” in Proc.
IEEE ISIT.
Hesham Mehana and A. Nosratinia, (Jan 2011),
“The diversity of MMSE receiver over
frequency-selective MIMO channel,” in Proc.
IEEE ISIT.
Kwon and G.-H. Im, (Mar 2009), “Cyclic delay
diversity with frequency domain turbo
equalization for uplink fast fading channels,”
IEEE Commun. Lett.,vol. 13, no. 3, pp. 184–186.
Mehana and A. Nosratinia, (Nov 2012),
“Diversity of MMSE MIMO receivers,” IEEE
Trans. Inf. Theory, vol. 51, no. 11, pp. 6788–
6805.
Muquet, Z. Wang and P. Duhamel, (Dec 2002),
“Cyclic prefixing or zero padding for wireless
multicarrier
transmissions”
IEEE
Trans.
Commun., vol. 50, no. 12, pp. 2136–2148.
Pancaldi, G. Vitetta and H. Mheidat, (Sept 2008),
“Single-carrier frequency domain equalization,”
IEEE Sig-nal Process. Mag., vol. 25, no. 5, pp.
37–56.
Tajer and A. Nosratinia, (Mar 2010), “Diversity
order in ISI channels with single- carrier

Volume 2 | Issue 2 | | March-April-2017 | www.ijsrcseit.com

frequency-domain equalizer,” IEEE Trans.
Wireless Commun., vol. 9, no. 3, pp. 1022–1032.
[16] Tepedelenlioglu, (Jan 2004), “Maximum
multipath diversity with linear equalization in
precoded OFDM systems,” IEEE Trans. Inf.
Theory, vol. 50, pp. 232–235.
[17] Tepedelenlioglu and Q. Ma, (June 2005), “On the
performance of linear equalizers for block
transmission
systems,”
in
Proc
IEEE
GLOBECOM, vol. 6.
[18] Wang and G. Giannakis, (Mar 2001), “Linearly
precoded or coded OFDM against wireless
channel fades?” in Proc. IEEE Signal Process.
Advances Wireless Commun, pp. 267–270

127

