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Abstract — In this survey paper discuss the various coding
technique in MEMO-OFDM and discuss the multiple filters.
A multicarrier modulation in which the transmitted bit-
stream is partitioned into various sub-streams is known as an
OFDM system. MIMO system can make use of multipath
components to a considerable extent. Also, it can be anti-
multipath fading system. Recently, there are two schemes to
solve the problem of frequency selective fading namely
Equalization, and OFDM. Although OFDM is critical for the
B30&40 broadband wireless communications, its ability to
improve the spectrum utilization is limited. Contrarily,
MIMO-OFDM provides higher data transfer rate by the
developing space resources in OFDM.
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I. INTRODUCTION

OFDM refers to orthogonal frequency division multiplexing,
a kind of multicarrier modulation in which the transmitted bit-
stream is split up into many channels. These feeds are broken
up and sent over individual channels. Sub-channel selection
is made in such a way that each orthogonal sub-channel has
its own unique bandwidth. When compared to the coherence
bandwidth of the channel, this bandwidth is very small. The
amount of ISI (inter-symbol interference) in these systems is
negligible.

The OFDM is often used in extremely high data rate
wireless networks. Of course, OFDM systems aren't without
their problems. Because of its special qualities, the OFDM
system is used in a wide range of wireless applications and
standards. OFDM is a multi-carrier modulation technology
used for signal transmission across wireless channels. Using
OFDM, a channel with frequency-selective fading may be
transformed into a set of sub-channels with flat fading. As a
consequence, the receiver's structure in the communication
services is simplified. The waveforms of the sub-carriers
include time-domain orthogonals. The spectral components
of the signal, which are associated with different subcarriers,
tend to overlap within the frequency domain. The available
bandwidth is used extremely effectively inside OFDM
systems. Inter-Channel-Interference (ICI) is not a problem in
these setups. The OFDM systems feature a combined high
data rate and lengthy symbol duration. Multiple subcarriers
with a low data rate are combined to achieve this. Short
symbol length signals in the existing multipath channel may
be used to get rid of the ISI. Enhanced spectral efficiency
refers to the ability to transmit and receive more information
or data over a given frequency spectrum. It is a key objective
in wireless communication systems where the available
frequency spectrum is a limited and valuable resource
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Il. LITERATURE SURVEY

Arslan Khalid et.al. (2023)- This study demonstrates that
Space-Time Block Coded (STBC) Orthogonal Frequency
Division Multiplexing (OFDM) may be used to accommodate
larger data rates without degrading the quality of the
transmitted signal across a multipath fading channel.
Traditional STBCs include the likes of Orthogonal STBCs
(OSTBCs), Non-Orthogonal STBCs (NOSTBCs), and Quasi-
Orthogonal STBCs (QOSTBCs), with more than two transmit
antennas, none of them achieve both maximum diversity
order and unity coding rate concurrently. The authors of this
study implement Highest Rank Distance (MRD) codes into
their STBC-OFDM system designs as a means of dealing
with this problem. The direct-matrix-building method may be
used to construct binary expanded finite field MRD-STBCs
for an arbitrary number of transmitting antennas. An MRD-
based STBC-OFDM system is developed using MRD-STBCs
constructed on top of Phase-Shift Keying (PSK) modulation.
Although it suffers from somewhat worse error performance
than standard OSTBC-OFDM, the MRD-based STBC-
OFDM system performs better than both NOSTBC and
QOSTBC-OFDM. When compared to OSTBC-OFDM, it
offers 25% greater throughput with more than two transmit
antennas. Smaller gains in accuracy come at the cost of longer
processing times and more computing complexity. [01]
Chennapragada Padmaja et.al. (2023) -the Chaotic
Grey Wolf Optimizer with a Genetic Algorithm to predict the
performance of Turbo-Coded MIMO-OFDM frequency-
division channel systems. The BER performance is enhanced
because the maximum correlation of the channel is decreased
in the frequency domain using the proposed turbo code.
Independently utilising the Chaotic Grey Wolf Optimizer
(CGWO), the channel is evaluated using the LS-MMSE
before merging it with a genetic algorithm to scale the ideal
channel for reducing error. The LS channel estimation-
specific turbo-codes used for decoding and encoding. The
proposed method is evaluated using a number of different
metrics, including bit error rate, mean squared error, channel
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estimation, computational expenditure, overhead, and symbol
error rate. The proposed method achieves reduced
computational costs of 99.67%, 98.38%, 92.34%, and
97.45%, and lower bit error rates of 98.33%, 89.34%, and
83.45%, respectively, when compared to previous methods
such  TSO-CE-TC-MIMO-OFDM, MFPA-CE-MIMO-
OFDM, OSBS-CEA-MIMO-OFDM, and IAMO-CE-MIMO.
[02]

B.M.R. Manasaetal. (2022) - Work Major
difficulties for MIMO-OFDM systems are synchronization
between the receiver and the transmitter and accurate
recovery of channel state information (CSI). Blind, pilot-
aided, and semi-blind channel estimating are only some of the
estimation procedures that may be used to recover channel
state information. However, there are a number of problems
with such systems that severely restrict their use. That's why
we're doing this research: to lay down the groundwork for
how the MIMO-OFDM system uses the Channel Estimation
(CE) process. The fundamental goal of this study is to analyse
and categories the many channels of literature devoted to the
topic of channel estimation and simulation. In addition, the
importance of evaluating performance with the many tools at
your disposal is emphasised [03].

Balajee Sharma etal. (2022) - An emerging
concept, the modulation index, involves the pairing of extra
data bits with resource indices under different transmission
circumstances. subcarriers, slots, and antenna gain. The
OFDM-IM presented in this research is shown to be an
improved frequency-domain IM method over traditional
OFDM. This research proposes a deep neural network
(DNN)-based channel estimation approach for fading noisy
channels, and the system is trained using synthetic data.
When compared to traditional channel estimation methods,
DNN excels in several ways, especially in the presence of
distortion, fading, and interference. The channel state may be
analyzed and estimated by the DNN in any condition. In this
work, we test both the presence and absence of cyclic prefix
conditions in our simulations. The investigation shows that
DNN is superior to other estimators [04]

Houda Harka et.al. (2022) - When it comes to 5G
communications structures, MIMO-OFDM is a must-have
technology. There is no one-stop-shop literature review that
compiles all the important questions that need answering
about such systems. This in-depth review study analyses the
present status of research on MIMO-OFDM systems and
discusses their implications. MIMO waveforms and MIMO-
OFDM channel estimates are two areas that have been
extensively studied. We briefly go through the MIMO-
OFDM equalization methods and the latest advancements in
MIMO hardware and software. In the literature, few authors
have taken on the difficult task of estimating and modelling
MIMO channels for various MIMO systems. The present
work on channel estimation and the equalisation approach for
MIMO-OFDM systems have not been reviewed, however, to
the best of our knowledge. This paper thus provides a
valuable resource for future researchers by analysing the most
up-to-date algorithms in the area. Moreover, a few potential
directions for future study are highlighted [05].

Deepika et.al. (2021) — a Kalman filter to analyse
MIMO OFDM performance. In this research, a Kalman filter
is used to improve the signal-to-noise ratio and bit error rate

of the space-time trellis code (STTC) technique. The
simulation and results sections of MIMO OFDM pale in
comparison to those of the proposed method. The presented
method has been demonstrated to improve the signal-to-noise
ratio and the bit error rate, and it has found use in 5G and
other next-generation technologies. Kalamn filters will be
vital to the next generation of communication infrastructure.
Kalman filters may help advance MIMO, Tz, and Wi-Max
communication and networking technologies. The presented
method employs Wi-Fi [8] and Wi-Max to improve
functionality [06].

Divneet Singh Kapoo et.al. (2020) - Orthogonal-
frequency-division multiplexing (OFDM) has become a
dominant force in multicarrier communication. OFDM is
distinguished by its ability to divide the available bandwidth
into a number of orthogonal narrowband sub channels
(overlapping) in order to transform a frequency-selective
channel into a collection of frequency-no selective flat-fading
sub methods. In addition, the use of several antennas for
wireless communication produces spatial-domain sub
channels, whereby a number of independent yet time- and
frequency-coherent channels are created. Providing high-
data-rate services for online customers eliminates the need for
extra capacity thanks to spatially-coded OFDM systems'
ability to boost the signal-to-noise ratio (SNR) at the receiver.
Spatial-coded orthogonal multiplexing with frequency
division (OFDM) systems rely heavily on channel-state
information (CSI) [07].

N. Rashmi etal. (2020) — the SCM-OFDM
interleave technology. We begin by transmitting data using
the SCM-OFDM scheme at a range of signal-to-noise ratios
(SNRs). As the most complex aspect of the SCM-OFDM
interleave, scramble rule generation must be fine-tuned to
increase system efficiency via the non-contiguous
organisation of data. To that end, this research provides a
combination of two methods, the Rider Optimisation
Algorithm (ROA) and the Group Searching Optimisation
(GSO0), to produce the most effective scrambles. It has been
decided to call this new hybrid algorithm "GSO Bypass-
Based ROA" (GB-ROA). The same optimised scrambling
techniques are employed in the deinterleaver at the receiving
end, and the mean error between the transmitted and received
data is determined using all of the data. The generation of
scramble rules is repeated till the mean error is minimised.
After that, we compare the suggested model to certain tried
and true techniques [08].

1. ARCHITECTURE OF ORTHOGONAL FREQUENCY DIVISION
MULTIPLEXING

A digital carrier modulation approach that permits
multiplexing of networks is the frequency division
multiplexing (FDM) system. These systems rely on the data
transmission provided by the nearby orthogonal sub carriers,
and the data is partitioned here inside the parallel streaming
channels associated with each sub carrier. Each individual
sub carrier is conventionally modulated in this case. In the
context of traditional single carrier modulation techniques,
low symbol rate is used to regulate overall data rates.

The related techniques are roughly comparable in
terms of bandwidth. Switching between separate, non-
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overlapping frequency channels is an integral part of the
signal multiplexing systems. A frequency division
multiplexing system is what you'd call this setup. Which still
has some open bandwidth inside its channels.

Fig. 2: Orthogonal Frequency Division Multiplexing
Transmission of huge volumes of data across a
broad frequency range is made possible by the digital
modulation technology known as Orthogonal Frequency

Division Multiplexing (OFDM) in the field of

telecommunications. Wi-Fi, 4G LTE, and digital television

are just a few examples of the many wireless communication
systems that use it:

The architecture of OFDM involves several key components

and operations, which I will explain below:;

— Data Source: Binary or digital symbols are the norm for
the input data to be conveyed. These signs may represent
anything from music to video to text.

—  Serial-to-Parallel Conversion: The input data stream is
divided into parallel sub-streams. This conversion allows
simultaneous transmission of multiple subcarriers, which
are the fundamental building blocks of OFDM.

—  Forward Error Correction (FEC): In order to identify and
repair errors, redundant data is added using FEC
methods. As a result, gearbox dependability is enhanced.

— Mapping to Subcarriers: The parallel sub-streams are
then mapped onto individual subcarriers. OFDM divides
the available frequency band into multiple orthogonal
subcarriers, which are closely spaced and mutually
orthogonal to each other. The number of subcarriers
depends on the system specifications and available
bandwidth.

— Inverse Fast Fourier Transform (IFFT): Using an IFFT
operation, the subcarrier data is transformed from the
frequency domain to the time domain. Time-domain
OFDM symbols are created from the parallel subcarrier
signals by this procedure.

—  Cyclic Prefix Insertion: All OFDM symbols are given a
cyclic prefix at the start. Multipath fading in wireless
channels may be reduced with the use of the cyclic
prefix, which is a replica of the OFDM symbol's trailing
bit.

— Digital-to-Analog Conversion (DAC): The time-domain
OFDM symbol is converted from the digital domain to
the analog domain using a DAC. This prepares the signal
for transmission over the wireless medium.

— Analog Front-End: The analog front-end includes
components such as amplifiers, filters, and mixers, which
are responsible for conditioning and modulating the
analog signal to meet the specific requirements of the
wireless communication system.

— Transmission: The conditioned analog signal is
transmitted over the wireless channel, which can be a
radio frequency (RF) band or an optical channel,
depending on the application.

In order to demodulate and reassemble the original
data from an OFDM signal, the receiving end must do the
opposite procedures.

It's worth noting that the exact architecture and
implementation details of OFDM may vary depending on the
specific system and standard being used, such as IEEE 802.11
(Wi-Fi) or 4G LTE. Nonetheless, the basic principles and
components described above are common to most OFDM
systems.

IV. MIMO OFDM

Future broadband wireless systems will have to provide a
greater data rate and better performance. To improve upon the
other compared channels, which comprise time- and
frequency-selective measurement with him, the memo and
OFDM systems are integrated. This produces the necessary
effective system. Since multipath propagation mitigation is
not performed within the MIMO oh and the signal
equalisation can be avoided with the help of OFDM, the
presence of MIMO helps in enhancing the capacity and
diversity of the structure for the determined After Effects that
are placed within the real world. Even if the transmitter
doesn't know the channel's characteristics, they can
nevertheless achieve extremely high spectral efficiency.
There are some good MIMO -OFDM advancements
introduced, such as the multi user MIMO MU-MIMO, the
higher-order MIMO utilisations, and many other systems,
that help to realise the theoretical channel capacity in
situations where the channel state information (CSI) is
present within the transmitter. This results in the assignment
of different sized signal relations to different subset areas,
which leads to communication channel lossis shown in Figure
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Fig. 3: MIMO-OFDM scheme (a)

From Figure 3, WM and Palace Metro Police Station
area networks are implemented with the aid of this system,
and with it, the locations issues are also taken into account on
the network, just like current network-based wireless
locations method in the below figure 1.1 shows MIMO-
OFDM architecture.
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Fig. 4: MIMO-OFDM scheme

V. CONCLUSION

This survey paper discusses MIMO OFDM based on different
filter performance analysis. In this work, an improved
Different Coding Techniques with multiple filters is
presented to improve the performance of signal-to-noise ratio
as well as bit error rate. is presented in the section on the
architecture of orthogonal frequency division multiplexing.
MIMO system can make use of multipath components to a
considerable extent. Also, it can be anti-multipath fading
system. Recently, there are two schemes to solve the problem
of frequency selective fading namely Equalization, and
OFDM. Although OFDM is critical for the B30&40
broadband wireless communications, its ability to improve
the spectrum utilization is limited. Contrarily, MIMO-OFDM
provides higher data transfer rate by the developing space
resources in OFDM.
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