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Abstract In the recent past, the software controlled radio 

(SCR) plays major role in wireless communication for long range 

communication. The wireless communication based SCR has 

communicated the information for a short distance due to the low 

data rate and poor capacity of frequency modulation scheme. The 

OFDM technology has adapted the SCR for providing elimination 

of error due to the communication of information for long range. 

The synchronization error is highly reduced by applying the 

matched filter between transmitter and receiver antennas. The 

distributed antenna system is implemented with OFDM SCR 

communication for information transfer through the wireless 

channels. The AWGN, Rayleigh and Rician fading channels are 

used for long range communication of SCR information. The 

number of base stations (BS) is reduced by finding the energy 

efficient transmission using SCR for long range communication. 

The heuristic approach is used for improving the capacity of the 

SCR system in terms of Mbps. The Inter Symbol Interference (ISI) 

and Inter Carrier Interference (ICI) are reduced by applying the 

cyclic prefix of OFDM by applying an Advanced Per Subcarrier 

Channel Equalizer (APSCE). The equalizer technique is used to 

provide reduced Bit Error Rate (BER) with improved Signal to 

Noise Ratio (SNR). 

Keywords: SCR, OFDM, ISI, ICI, APSCE 

I. INTRODUCTION 

The Orthogonal Frequency Division Multiplex (OFDM) is 

the most effective in wireless communication technique, it 

transmit the different form of information. The digital 

technologies are improves the evolution of wireless 

communication. The process of communication can be 

changed by make a changes to its software. The new radio 

model of the telecommunication system is called as Software 

Controlled Radio (SCR). The behavior and the operating 

characteristics such as bandwidth, modulation, code rate, of 

the system are depends upon the SCR. Software defined radio 

is no longer static then it becomes a dynamic element with 

the help of their circuits. Software defined radio have specific 

application in development of digital radio [1]. Software 

defined Radio have major role in cellular and radio standards 

communications. It can be implemented in advanced 

nanometer complementary metal oxide semiconductors 

(CMOS) technology.  Transistors are used to implement the 

discrete-time radio receivers. Integration will be essential for 
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most application.  The ADC is can receive frequency channel 

directly from antenna for battery powered devices. SDR can 

make reception and transmission of several standards at a 

time which have flexibility and limitless platform. To 

downloading new configuration is used to upgrading the 

SDR itself. Digitally inspired receivers increase the 

switching speed of nano-scale CMOS [2]. The Sample rate 

conversion (SRC) is essential for orthogonal frequency 

division multiplexing based software defined radio (SDR) 

and B-Spline interpolation algorithm. Signal –to- peak 

distortions analyze the SDC performance. SRC is used to 

convert the sample rates from the SDR transmitter and SDR 

receiver it reduces complexity. B-Spline interpolation 

improves the SRC performance.SRC architecture with 

interpolation algorithm can used for advanced orthogonal 

frequency division multiplexing with SDR [3]. In industrial 

application, wireless sensor networks are composed of 

wireless sensor nodes powered by batteries with limited 

capacity. For long range communication, multi hop 

techniques are used. LoRA technology is used between the 

nodes for extend the communication for long range 

communication. Floating device is done the self sustaining 

for energy harvesting. Sensor nodes have long term power 

supply using thermoelectric power. LoRA technology can 

technically transmit data over much long range with floating 

device [4]. The IEEE 802.11ah WLAN protocol is used to 

provide longer transmission range between the WLAN 

access points (APs) and stations (STAs). The physical layer 

(PHY) and media access control (MAC) have specific 

importance for WLANs interference. Link reliability of 

WLANs is used to improve itself.  To connect meter device in 

outdoor utility infrastructure for remote sensing services as 

an alternative method. Surrounding WLANs and ambient 

noise are affecting the WLANs in outdoor environments. 

Invalid path loss model is a major problem in outdoor 

environments [5]. The Design and implementation of 

long-range and broadband aerial communication system is 

done by exploit directional antennas (ACDA) it integrates the 

Wi-Fi for quick establish in wireless channel. ACDA exploits 

unmanned aerial vehicle (UAV) for extend the 

communication range of antennas. A GPS based control 

algorithm is used to avoid the wind disturbance and formulate 

antennas according with movement of unmanned aerial 

vehicle. A received signal strength indicator with 

decentralized initial algorithm is implementing to establish 

the connection between the unmanned aerial vehicles. The 

ACDA framework is used to address routing, protocol and 

other networking related issues for aerial networks [6].  
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The Energy –Aware cooperative content distribution over 

wireless networks with mobile to mobile cooperation is 

assumed as numbers of mobile terminals (MTs) are 

connected close to each other. These are waiting to download 

same content from server using long range wireless 

technology. The content downloads by a particular mobile 

terminal and transmits to other terminal using short range 

wireless technology with energy efficiency such as content 

segmentation, resource allocation, fairness consideration. 

Designing of novel communication architectures, protocol, 

solutions, and services can reduce the energy consumption 

[7]. The Hybrid beam forming is having specific applications 

in reduced the number of costly radio frequency chains in 

massive multiple-input multiple-output (MIMO) systems. 

The Works on hybrid beam forming are limited to single user 

equipment (UE) or single group of UEs and it cannot be 

applied for multiple groups of UEs in different frequency 

resources in an orthogonal frequency-division multiplexing 

(OFDM) system. The novel practical subspace construction 

algorithm (SCA) based on partial channel state information 

can be applied to massive MIMO-OFDM systems in both 

time division duplex and frequency division duplex [8]. The 

Optimal rate and power allocation are maximizes the utility 

function fading OFDMA multiple access and broadcast 

channels. Broad band wireless transmissions are related to 

inter symbol interference. Superposition coding allowed per 

subcarrier for reduce the allocation and complexity. The Inter 

symbol interference significantly limits the achievable data 

rates. Orthogonal narrowband flat fading subcarriers from 

orthogonal frequency division multiple accesses are 

modulated by a low data rate stream and reduce the 

complexity based Lagrange dual based approach and the 

stochastic optimization tools [9]. The Heterogeneous 

network is most efficient technology for the factors of 

spectrum efficiency system capacity and it deal with power 

allocation and interference management in multi cell network 

structure. Heterogeneous network with one macro cell 

network and multiple cell networks based power allocation 

algorithm is reduce the power allocation and complexity the 

of the system which also increase the Quality of the Service 

(QoS), energy and spectrum efficiency. System parameter 

can be changed using cognitive radio. Reuse of idle 

frequency band resources are done by using cognitive radio 

[10]. 

II. RELATED WORKS 

V. I. Rodríguez and J. Sánchez et.al [11] have presented 

GNU ratio functionality with open projects. Software radio is 

more effective in communication design, the new wireless 

communication implementation have low cost and less time 

when it used a physical layer as simple software stages. In 

C++ and Python language programs digital signal process 

implementation have software ratio as GNU radio. To add 

IT++ library into GNU ratio open projects it to be assessed 

and named as out-of tree module. GNU provides the needs of 

physical layer. Amiya Ranjan Panda and Debahuti Mishra 

et.al [12] have presented the implementation process of 

software defined radio in FPGA based flight termination 

system. Highly reliable and ruggedized platform have 

demands of real time flight termination operation therefore 

FTS is implemented in FPGA, in design procedure it replaces 

multiple platforms based system with a single platform and it 

also gives effective reconfigurable, interoperable, portable, 

handy FTS and maintains error free, bug free and reliable 

implementation. David Carey and Robert Lowdermilk et.al 

[13] have presented the cognitive radios based software 

defined synthetic instruments (SDSI). Embedded processor 

and FPGAs are used digital signal processing techniques for 

software implementation of filtering, frequency translation 

and modulation. Software defined radios are wireless system. 

The cognitive radios are special class of SDRs, it is cost 

effective. The architecture of SDSI is similar to SDR/CRs 

and SDSIs are shows essentially high performance SDR/CRs 

with added intelligence and measurement science, it have 

unique applications.  Rodolfo Alvizu and Sebastian Troia 

et.al [14] have presented prediction technique for software 

defined mobile metro core network with machine learning. 

The mobile phone used level increases when commuting via 

public transportation, during lunch breaks and at night it 

creates predictable spatiotemporal fluctuations in traffic 

patterns. Machine learning to use for prediction of tidal 

traffic variation in mobile metro core network that make 

process of optimal routing reconfiguration and solution of 

optimization problem. Mustafa Y. Arslan and Karthikeyan 

Sundaresan et.al [15] have presented cellular radio assess 

network from software defined network based potential and 

challenges. Software defined networking has effective 

performance and management benefits to wired network. The 

decoupling control data planes of SDN are already exists in 

RANs in the form of self –organizing networking solutions.  

The front haul network in a C-RAN programmed by 

application of SDN in the RAN based potential and 

challenges. FU Yonghong and BI Jun1, 3 et.al [16] have 

presented flexible dormant multi controller model (DMC) 

based on centralized multi controller architecture. Part of 

controllers from DMC models are used to saving system cost. 

Analyzes from real traffic of china education network and use 

the results provide effect of parameters on the system 

characteristics that establish total expected cost function. 

Optimal values minimize the system cost for deployment 

decision making. Valentin Goverdovsky and David et.al [17] 

have presented multichannel software defined radio test bed. 

It has low cost wideband and highly reconfigurable. It 

develops rapid prototyping and evaluation array processing 

algorithm. It can’t find the direction, the combination of 

hardware and software technique exists between the 

individual and SDR peripherals. The Test radio bed has 

accurate phase synchronization. Licai Fang and Defeng 

Huang et.al [18] have presented the 

linear-minimum-mean-square error with channel estimator 

requires a matrix inversion with cubic complexity is called 

orthogonal frequency division multiplexing system (OFDM). 

From theprocess, K terms Neumann series expansion to 

approximate the matrix inversion. The computational 

complexity is reduced per channel as O (N log L) .N –number 

of subcarriers, L-number of non-zero time domain channel 

taps. The result from extensive simulation shows that even 

with small K (K ≤ 2). Mahdi Khosravi and Saeed Mashhadi 

et.al [19] have presented optimal set or cyclic difference set 

from pilot pattern forming. The design of pilot power and 

pattern for sparse channel estimation in OFDM system based 

the coherence of DFT sub matrix.  
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The pattern and power of pilots as a solution get from the 

optimization of deterministic procedure. The pilot pattern 

formed before the allocation of power numerically to 

different pilots. Finally minimum coherence was selected 

from the available pairs. Slavche Pejoski and Venceslav 

Kafedziski et.al [20] have presented minimization of atomic 

norm uses for estimation of sparse time dispersive channels. 

The combination of atom norm minimization, a resolution 

method and least square method is intended for pilot aided 

channel estimation in OFDM system it allows for griddles 

estimation of arbitrary delays it estimated using LS method. 

The reweighted atomic norm minimization gives the 

effective performance. Slavche Pejoski and Venceslav 

Kafedziski et.al [21] have presented analyzes of OFDM 

system with asymptotic capacity and pilot aided channel 

estimation based Bernoulli-Gaussian sparse channel with 

Lasso compressed sensing (CS), using replica method results 

to the mean square  estimation error is used to obtain an 

asymptotic capacity lower bound for the OFDM system. The 

channel estimation used the average fraction of pilot 

subcarriers. The asymptotic capacity bound increases due to 

CS. Jianping Zheng and Ru Chen et.al [22] have presented 

the linear processing technique for OFDM based on capacity 

maximization. The linear process methodology to alleviate 

the inter carrier interference (ICI) for orthogonal frequency 

division multiplexing. The capability of OFDM-IM in the 

RTV channel springs. Then, the pre-coding and post 

processing matrices are designed to maximize this capability 

lower bound through utilizing the particle swarm 

improvement algorithm. 

III.  SYSTEM MODEL 

A SCR in its efficient kind consists a transmission and 

reception antenna connected to an analog to digital convertor 

(ADC) for receive information and a D/A converter (DAC) 

for transmit functions. The ADC/DAC is connected to a high 

performance Digital Signal Processing unit (DSP). Within 

the receiver network, analog signals are received at the 

receiver antenna are converted through a intermixture 

method and a neighborhood generator an intermediate 

frequency (IF). The analog IF is converted into digital format 

for exploitation of the ADC and another sampling clock 

method. The digital signal is presented to the DSP unit that 

applies algorithms to draw out and perform the radio signals. 

The transmitter system performs similar processes except in 

reverse. The DSP process performs the modulation of 

information digitally and processes the transmit signal, 

generating a digital bit stream that can be presented to the 

DAC. The DAC converts the digital bit stream to an analog 

signal to become an output of SCR unit. The analog 

waveform is then up-converted and transmitted by the 

antenna. For global applications, implementing the SCR is 

not, since limits in ADC/DAC information measure and 

dynamic variation, also as DSP process limitations preclude 

such implementations to process with these limitations of 

SCR.  

 
Figure 1: Block diagram of proposed SCR system 

The SCR OFDM system is given by Heuristic approach pilot 

channel estimation with cyclic prefix as shown in Figure 1. 

The binary data is given as input data that is sorted and 

mapped reliable with the modulation using Quadrature 

Amplitude Modulation (QAM) technique known as signal 

mapping technique. The pilot data is given on any of the 

carrier frequency through a selected amount with normally 

on the information process, IFFT size can be employed to 

rework information process with N sequence of information 

into spatial domain information on the following 

mathematical equation:
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Where, Nsample total number of bits to be transmitted. 

Following IFFT sequence with the pilot data and guard bit 

interval that is selected with the high data rate than the 

expected delay is not occurred, is provided to prevent the 

interferences. The interferences are eliminated by guard bit 

insertion and the cyclic prefix extended a part of SCR 

modulation information so as to remove the interferences. 

The resultant SCR modulation for long range communication 

information can be written as given below: 
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Here, Ng denotes length of guard bit intervalAfter following 

digital to analog conversion, this information is given to be 

sent from the transmitter with the reliable of the baseband 

system at the base station. The transmitted signal can have the 

frequency selective time variable noisy channel such as 

AWGN (Additive White Gaussian Noise) channel. The 

received signal is given by 

( ) ( ) ( )bitswnoisebitshfreqbitsxYoutput freq +=

(3) 

Here, W noise (bits) is AWGN noise and h(n) is that the 

channel time-varying noise, which might be diagrammatical 

by: 
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(4) 

The AWGN is the unpredictable noise present in the channel 

that adds considerably with the transmission information as 

given in the equation 3. Here, total range of propagation ways 

is denoted as r, the impulse response of the ith path is denoted 

as hi, the ith path Doppler frequency shift can be represented 

as f Di, delay path index is represented as λ, T is that data rate 

of samples and i is that the ith latency of data is reduced by 

sampling time of intervals.During receiving information, the 

data is passed through the analog to digital conversion 

following the low pass filter  in discrete domain, the guard 

time has to be removed as follows, 

http://www.ijitee.org/


 

Implementation Of Software Controlled Radio For Long Range Communication With High Data Rate And Optimal 

Capacity 

4153 

 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: J10480881019/19©BEIESP 

DOI: 10.35940/ijitee.J1048.0881019 

Journal Website: www.ijitee.org 
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(5) 

Thus, the data is given to FFT is given function as: 
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Assuming there's no Inter Symbol Interference (ISI), gives 

the correlation of  

Youtput(k) to Houtput(k)=DFT,  

I with the interval K that's interference provides to frequency 

of Doppler Shift (SF) and Wnoise with intervals=DFT, 

subsequent relation is, 
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(7) 

Following FFT size, guard bit data are segmented with the 

calculable state of channel information Himpulse (Ith) for the 

information sub-channels is estimated in channel estimation 

sequence. The data after the transmission is estimated by, 

( )
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After that, the digital information is calculated from the 

information de-mapping block as shown in the figure 1. The 

above methodology is used to eliminate the ICI and ISI. 

 Proposed Equalizer for SCR channel estimation 

The SCR OFDM channel estimation and maximization is 

calculated using Advanced Per Subcarrier Channel Equalizer 

(APSCE). 

In proposed cyclic prefix pilot data methodology channel 

estimation, the pilot data is inserted on the sub-carriers with a 

selected amount of data bits. The channel is constant 

throughout the transmission and it is frequency selective 

using selective mapping technique. Since the pilots are sent 

the least bit carriers, there is no interpolation error. The 

channel estimation is performed based on either APSCE. The 

equation of APSCE is given as, 
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Where, the pilot value is denoted as xi at the subcarrier of I 

and yi is denoted as the received data at the ith subcarrier. 

The spatial domain Gaussian parameter and de-correlated 

parameters are given Gaussian noise  

during the data transmission. The Heuristic approach APSCE 

equalization can be estimated as, 

If the instant field channels vector g is Gaussian factor and 

de-correlated among the channel noise n, frequency-domain 

Heuristic approach APSCE guesstimate of g is agreed by: 
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Where, Rgy and Ryy is cross variance and covariance g 

and y respectively. Once channel is lower attenuation, 

the transformation block is used to define the estimation 

of time varying channel and the choice of APSCE 

equalizer at every transmission of bits. The channel 

reaction at the kth subcarrier is calculated commencing the 

previous data Hfreq(Ith) is accessed for calculate channel 

estimation of data rate of information Hfreq(Ith). 

( )
( )
( )

1:1:0 −== Nsamplesith
ithHfreq

ithYfreq
ithX e

(11) 

The information {Xfreq(ith)}is modulated to the digital 

information using signal mapping technique and estimated 

again back through the signal de-mapping Xfreq(ith).  

 

The channel estimation of SCR OFDM using APSCE is 

{He(k)} is given by: 

( )
( )

( )
1,0 −== Nk

kX

kY
kH

pure

e  (12) 

Since the performance of APSCE equalizer needs to send the 

information for long range communication noisy channel can 

provide entire gain with calculable channel state information. 

The channel estimation provides high speed data 

transmission from transmitter to the receiver, during the 

transmission of data through SCR transmission between the 

channel estimation errors provides to the decimal 

interpolation to convert from binary to decimal and therefore 

the less information error provides to gain of time vary 

channel state estimation in terms of SNR by reducing BER. 

For high data rate attenuation channels, as are shown in 

simulations, the APSCE equalizer based SCR OFDM mostly 

channel estimation performs better. 

Data rate improvement for long range communication 

The long range communication using Heuristic approach 

should give the high data rate due to its coverage area 

improvement. The entire digital data transmission may well 

be designed around based special purpose FFT and IFFT that 

is mathematically equivalent of distinct DFT and IDFT 

severally. DFT remodel correlates the signal with every of its 

curved unrelated basis functions. The correlation for a given 

subcarrier solely sees energy for that corresponding 

subcarrier. This separation of signal energy is that the reason 

that the SCR OFDM subcarriers overlap while not inflicting 

interference. The properties of FFT imply the data rate high 

during the transmission of information from transmitter to 

receiver of SCR OFDM for long range communication. The 

figure 2 shows the data rate improvement for SCR OFDM 

using IFFT property. 
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Figure 2: Data rate improvement using IFFT 

 

Methodology for improving data rate using IFFT 

The SCR OFDM Heuristic approach gives the high data rate 

by following this given methodology. Serial to parallel 

regenerate low rate Forward Error Correction coded and 

interleaved bit stream initial regenerate to some in-phase 

(XI(k)) and quadrature-phase XQ(k) element based on 256 M 

Array QAM modulation. This method can be mapped the 

given M bits to a logo X(k) = XI(k)+jXQ(k), that represents 

part and amplitude of a selected kth subcarrier. At the 

transmitter, SCR OFDM system treats these symbols as if 

they are within the FFT frequency domain. The IFFT takes in 

N symbols at a time wherever N is that the several of 

subcarriers within the system, that depends on the appliance. 

Not all the carriers are wont to transmit information. As in 

IEEE 802.11a normal, 4 subcarriers are used for pilot data 

and 12 subcarriers are left out of 64 out there subcarriers. 

Every input information acts sort of a advanced weight for 

the corresponding orthogonal function. The IFFT output is 

that the summation of all N sinusoids. The block of N output 

samples from the IFFT makes up one OFDM image. Cyclic 

Prefix (which is that the copy of few last samples of the 

OFDM time symbol) is side to the output of IFFT so parallel 

to serial conversion takes place. For long range 

communication, the SCR OFDM signal is generated at 

base-band communication, and then modulated up to the 

specified RF frequency quotient modulator (analog 

techniques or a Digital Up Converter). A transmitted RF 

signal is usually a true signal because it is simply a variation 

in strength. It is but doable to directly generate a true OFDM 

signal mistreatment IFFT however therein case for 2N 

purpose IFFT are needed for N information carriers. Input 

given to the IFFT is conjugated isosceles so the output of 

IFFT is real. 

SCR OFDM for AWGN, Rayleigh and Rician fading 

channels 

The Rayleigh and Rician fading channels manifest itself in 2 

effects. First, time spreading (in τ) of the information length 

among the signal, and/or, a time variant behavior (in t). In 

such case received signal y(t) is expressed as a convolution of 

the transmitted signal x(t) with the channel impulse response 

h(t,τ) and inherent AGWN n(t). For AWGN channel and 

fading channel SCR OFDM behaves same as one carrier 

system. One APSCE equalizer is employed to correct the 

amplitude and physical change due to the flat fading channel. 

Synchronization of SCR OFDM 

In SCR OFDM systems orthogonal of the subcarriers is 

crucial. Time domain information and carrier frequency 

offsets (CFO) could cause the loss of subcarrier orthogonal. 

If not equalized, they will limit the performance of SCR 

OFDM system as a result of they cause ICI and ISI. The 

phase information noise is additionally given all sensible 

oscillators and it manifests itself within the type of random 

modulation of the carrier. The synchronization method is 

often split into a testing part and a trailing part, if the 

characteristics of the random frequency and temporal order 

errors are legendary. In acquisition part, an initial estimate of 

the errors is no inheritable, exploitation a lot of complicated 

algorithms and presumably the next quantity of 

synchronization info within the knowledge signal, whereas 

later the trailing algorithms must correct for short-run 

deviations. Synchronization in SCR OFDM systems is 

completed using: 

The maximum frequency error which will be calculable 

exploitation coaching sequence is given by: 

Fmax=1/2DTs (13) 

Where, Ts is the sampling frequency and D is the delay of 

transmission of information from transmitter to the receiver 

of SCR OFDM. 

Power control for SCR OFDM 

The technique for interference coordination to reduce the 

synchronization error is power control for SCR OFDM, 

where each base station adjusts it is transmit power to reduce 

the interference it causes to the users in the neighboring base 

stations. A central controller can cipher the optimum power 

level for each base station to interference, but it should 

additionally account for the performance degradation for the 

users served by a base station at reduced power and maintain 

a suitable performance level for such users further of SCR 

OFDM. For sensible realization during a centralized 

architecture interference management ought to not rely on 

per-frame programming selections executed by every base 

station. For this reason, combination the interference for all 

the users during a transmission and perform the optimizations 

at the cell level. Since interference is eliminated at the 

transmission level, alternating between totally different user 

transmissions in one cell does not impact the amount of 

interference it causes  

different unit of SCR OFDM.  

Improvement of Quality of Service of SCR OFDM 

The Quality of Service (QoS) of SCR OFDM covers all 

aspects of making certain an appropriate delivery of service 

during a data transmission through SCR network. This 

includes management of system tolerance and reliability, 

packet delivery latency, event detection, strength and 

maintenance. The SDN design permits for the QoS 

management tasks to require place within the controller by 

virtue of being logically centralized. The SDN-based WSN 

environment varies thanks to factors like topology changes, 

node failure, information measure accessibility and energy 

fluctuations so, there is have to integrate a mechanism for 

reliability of the network. The reliability of the SCR design 

supported OFDM through the application of models based on 

continuous time domain and frequency domain process using 

FFT process and continuous random logic techniques. The 

results show that network reliability is improved with the 

quantity of controllers and sensors and their individual error 

rates reduction. From the results a proposal to integrate quite 

one reliable controller as a reliability management strategy is 

created. Management of reliability has been classified into 

the reliability of communication systems and reliability of 

tasks.  
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Management of communication reliability will be done 

through strategies such as providing duplicate nodes and 

redundant links. Operate alternation has been planned to 

manage reliability of detector tasks by facultative 

neighboring detector nodes to require over broken sensor 

node tasks mechanically providing a improving mechanism. 

The OFDM system will also offer a back-up for sensing tasks 

and knowledge to boost the reliability of tasks. Another QoS 

parameter is strength that could be a characteristic that 

defines a system ability to meet its expected performance 

underneath unreliable environmental conditions. To manage 

system robustness it's necessary to think about factors 

moving and busy with the system and monitor the 

interference patterns during a planned applied math machine 

learning technique. This system would yield the bar of 

potential interference supported previous activity patterns of 

interference  

IV. RESULTS AND DISCUSSION 

Table 1: Parameters applied for SCR OFDM 
SCR OFDM Parameters Related 

Values 

Subcarrier data 128 

Subcarrier of pilot 8 

Spacing of channel 25 MHz 

Spacing (Δf) of Carrier 

frequency 

512 KHz 

Bandwidth 26.64 MHz 
=(512 kHz x 

52) 

Guard Bit time interval 0.8 μsec 

Period of symbol 2.2 μsec ( = 
1/ Δf ) 

The table 1 illustrates the parameters required to implement 

the SCR OFDM for long range communication. The table 2 

illustrates the comparison between APSCE and smart SCR. 

The proposed scheme has the features of smart SCR with 

additional features such as given in the table 2. 

Table 2 Comparison table between different proposed 

schemes 
Scheme  Features Controller Enabling 

Architecture Technology 

    

APSCE Energy 
harvest, 

Optimization, 

efficiency 
Duty cycling, 

data 

aggregation 

Distributed Software 
and 

hardware 

Smart Resource 
allocation 

Centralized Software 
and 

hardware 

 

Table 3 Parameters achievements of SCR OFDM 

Parameters Requirements 

Range of the SCR module 12 bit 500 MHz 

no of base stations 10 

No of nodes 100 

Communication rate type Dynamic 

Prioritization of the nodes 360 degree circular 

Modulation type 256 Array - QAM 

The table 3 illustrates the requirements of SCR OFDM to 

implement effectively and accurately. The modulation type 

can be changed with other number of array to perform with 

other polarization methodologies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 Capacity comparison for different channels 

The table 4 shows the comparison between ergodic capacity 

improvement for AWGN and Raileigh fading channels. The 

unpredictable noise is occurred in AWGN channel. It gives 

comparatively less capacity than Rayleigh channel. It is 

shown in the figure 4.  

SNR in dB AWGN Channel Capacity in Mbps Rayleigh Channel Capacity in Mbps 

0 1.9701 4.2974 

4 2.5057 5.3912 

8 3.1683 6.5795 

12 3.8139 7.8194 

16 4.6804 9.1833 

20 5.5748 10.6813 

24 6.4766 12.2764 

28 7.4305 13.9773 

32 8.4523 15.8059 

36 9.5654 17.7222 

40 10.9051 19.8221 
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Figure 3. a) RSSI estimation, b) Latency minimization 

The figure 3 (a) shows the Received Signal Strength Indicator 

(RSSI) estimation for connecting various wireless sensor 

nodes and base stations. As the sensor nodes from base 

station communicate with one another for information 

transfer, the answer to the improvement based on RSSI 

values is merely an additional gain. It does not would like any 

extra requirements and no size and weight is to nodes that 

give to stay as little as achievable. The figure 3 (b) shows the 

Latency reduction for nodes 100 and 50 to transfer the 

information from transmitter to the receiver of SCR using 

OFDM. 

 
Figure 4: Capacity maximization for different channels 

for SCR Long range communication 

 
Figure 5: Performance of SCR OFDM APSCE equalizer 

The figure 5 shows the comparison between SCR OFDM of 

equalizers APSCE with LMMSE (Linear Minimum Mean 

Square Error) equalizer. The performance of APSCE is 

comparatively better than LMMSE equalizer by improving 

SNR reaches upto 24dB and BER is reduced effectively as 

shown in the figure 5. The figure 6 shows the distributed 

Antenna System for SCR OFDM for Long Range 

communication. The distributed antenna systems provide the 

communication of information from transmitter to the 

receiver for long range and distance. The different 

modulation techniques are tested as a result 256 QAM 

modulation gives optimal solution as shown. 

 

 
Figure 6: Distributed Antenna System for SCR OFDM 

for Long Range Communication 
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Figure 7 (a) Probability of Detection for SCR OFDM for 

Long Range communication, Figure 7 (b) Impact of 

number of relays for SCR Long range communication 

The figure 7 shows the probability of detection for SCR 

OFDM for long range communication. The probability of 

detection is high for lower rate of false alarm as shown in the 

figure. The figure 7 analyzes different ways that a one graph 

could relatively accurate and efficient for using various 

sensor and base stations in terms sensing and wireless 

transmission. The link quality improvement is achieved as 

shown in the figure 8. 

V. CONCLUSION 

In this paper, we have proposed and analyzed a Software 

Controlled Radio (SCR) using OFDM technology with 256 

QAM modulation techniques. It is implemented using 

multisensory network and base stations to communicate the 

information for long range. The signal to noise ratio is highly 

improved by applying the proposed algorithm APSCE 

compare to LMMSE equalizer. The capacity is calculated for 

proposed algorithm with high efficiency and accuracy. The 

link quality is calculated to provide the distributed antenna 

system improvement. The SCR OFDM is proposed here for 

achieve the long range communication using wireless 

technology. 
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