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Abstract: Cognitive Radio (CR) is a promising technology in 

the wireless communication system for resolving the resource 

utilization problems and spectral clogging problems in the 

spectrum based applications. It aims to enhance spectrum sharing 

scheme in Multiple-input multiple-output orthogonal frequency 

division multiplexing (MIMO-OFDM) to enable with next 

generation systems. Efficient utilization of Spectrum sensing and 

computational complexity is still an unsolved issue in the 

ultra-wide band (UWB) radio spectrum. Generally, conventional 

methods include spectrum sensing to identify the primary users 

and spectrum usage, which helps to make data transmission 

possible from secondary users. However, they obtain poor 

throughput, higher transmission power and longer sensing time. 

In order to resolve this issue, we propose novel hybrid access 

optimization scheme with energy detector model for achieving the 

significant compressive spectrum sensing in the MIMO-OFDM, 

which is based on cognitive ratio network (CRN). The proposed 

method develops sparsity signal model with the help of orthogonal 

transform of Fractional Fourier Transformation (FRFT) for 

reducing the signal to noise ratio (SNR). Furthermore, modulated 

signals from secondary users are forwarded to DSP (Digital signal 

Processing). Hence, the proposed system achieves higher 

accuracy in detecting the false probability, energy detection, 

optimal sensing time, and higher throughput than efficient 

compressive sensing method. 

Index Terms: Spectrum Sensing, Novel Hybrid Access 

Optimization scheme, Energy detector, Sparsity Signal Model and 

Fractional Fourier Transformation.  

I. INTRODUCTION 

Multiple Input Multiple Output (MIMO) scheme utilizes the 

frequency multiplexing for achieving efficient spectrum 

usage. Consistence with the MIMO technology and 

orthogonal frequency division multiple (OFDM) have been 

discovered as an encouraging solution for interfacing with 

broadband wireless networks to achieve the better 

performance over selective frequency channels. OFDM is 

also considered as essential element in the spectrum 

utilization, which can adjust each tones of orthogonal into 

other tones. Along with MIMO, OFDM have been accepted 

as the most developing wireless communication system like 

IEEE 802.20, IEEE 802.16e, and 3GPP long term evolution 

(LTE) of fourth generation system, specifically for mobile 

broadband system. On another side, due to ineffective 

methods and protocols have causes the overcrowding and 
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over utilization of the radio-frequency bandwidth in wireless 

communication system [1]. 

Cognitive Radio (CR) has been introduced as an approach to 

advance the effective utilization of the spectrum holes. In CR, 

primary users have utilized spectrum time slots, which can 

also allocated resources to the secondary users [2]. At 

present, spectrum sensing have been developed to greater 

extend, in which set of frequencies bands are stacked, while 

rest of the signals are rarely utilized. Compressive Sensing 

(CS) [3] have been utilized for form a framework to obtain 

the receiver signal[4]. CS is a method, which allows 

compressed signals or sparse sampling signals for 

significantly reducing samples. As per the CS theories, a 

sparse signal is based on time discrete that can be exactly 

retrieved by certain amount of random matrix projection. 

Therefore, CS theory has been applied for minimizing the 

sampling rate in the ultra-wideband spectrum sensor, 

power-sensitive wireless communication system, and 

bandwidth limited sensor terminals. 

In CR system, the SUs can discover whether the primary 

users have occupied the spectrum band or not, by using the 

spectrum holes. Moreover, SUs make use of the efficient 

spectrum utilization in the unoccupied spectrum bands for the 

data transmission [6]. Hence, these type of technology have 

been helpful for the performing basic process of the signal 

communication in the wireless system.  

 
Fig.1 Spectrum Sensing Stages 

The wideband sensing performs the process of the coarse 

sensing for identifying the specific channels by using the 

spectrum hole, whereas sensitivity is not taken as important 

concern in the communication network. The basic process of 

discovering the channel depends on the length and 

availability of the bandwidth obtained by the channel state 

transition using estimation algorithm [7]. The efficient 

sensing process is referred as in-band sensing, that performed 

when an identified opportunity is applied by the secondary 

user (SU).  To extend the signal protection for the primary 

user (PU) as well as to obtain optimal results from SUs are 

based on the efficient spectrum sensing [4], [5].  
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We assumed that SUs are performing within a fixed time 

frame model, which comprises of sub carriers in the data 

transmission and the sensing time frames. Thus, it is very 

essential to design the optimization method, which provides 

tradeoff between data transmission and the sensing time 

period with higher throughput.  

Although, so many authors have discussed about sensing 

time, computational complexity, but have not compared with 

different optimization algorithms. Moreover, studies on 

system performances are depend on real experimental data, 

which is still lacking.  

In this paper, we propose novel hybrid access optimization 

scheme with energy detector model for achieving the 

significant compressive spectrum sensing in the 

MIMO-OFDM based on cognitive ratio network (CRN). The 

proposed method have developed sparsity signal model with 

orthogonal  transform of  Fractional Fourier Transformation  

(FRFT) in order to reduce the signal to noise ratio (SNR) and 

then sampled signals from SU are modulated to DSP ( Digital 

signal Processing) to achieve the higher performance.  

II. LITERATURE REVIEW  

Various spectrum sensing schemes had been reviewed in the 

literature, which was divided into two sets: wideband 

spectrum sensing (WSS) and narrow- band spectrum sensing 

(NSS) [8] and [9]. The throughput of the spectrum sensing 

has become tradeoff issues, which was formulated in [10], to 

enhance the SUs throughput under the various limitation of 

detection probability. The author [11] has proposed 

cooperative sensing for the spatial diversity in the dynamic 

wireless communication system. However, the author had 

concentrated on the NSS, in which SU can only access and 

sense the channel within a given time slot. The main 

drawback of this method was substantial overhead issues in 

the multiple channels.  

Certain authors has worked on the spectrum sensing methods, 

they have provided advantages and their drawbacks in [12]. 

The author[13]proposed a two-stage spectrum sensing 

scheme in order to enhance the sensing time and decrease the 

energy consumption, which was performed at the first stage. 

In the next stage, coarse sensing process has failed to reduce 

the noise signal. The author [14] has enhanced the sensing 

performance via a two-stage two-bit CSS and the author [15] 

had minimized energy consumption using two-stage 

energy-efficient with one bit CSS, but they lacking with 

optimization technique.  

In the same manner, the author [16] had investigated about 

the detection thresholds value and sensing time, which  was  

combined together for optimal solution [17] as to enhance 

throughput of the aggregate from the SUs. During 

interference with the primary users in the network, which was 

under restricted level to carry out the further communication 

with SUs?  In [18], the transmission power and the sensing 

time of the specific channel was optimized under the various 

circumstances of transmission power with the restrictions and 

power constraints. However, all of these previous methods 

have not concentrated on the reducing the noise ratio and 

detecting the energy from the SUs. 

III. RESEARCH  METHODOLOGY 

System Model 

In the system model of the cognitive radio network (CRN), 

wideband spectrum sensing is primarily considered for 

selecting a wireless channel. In this methodology section, we 

consider a MIMO-OFDM based on CRN by exploiting spare 

signal sensing model. At the beginning, we consider primary 

users (PU) and its transmission antennas PUT
in the MIMO 

system. We also believed that subcarriers SCT
considered for 

data transmission would send the sparse signal with finite 

numbers of sub carriers to each antenna. We have certain 

number of active sub carriers
'SC

T
in the MIMO system. 

Then, we assume that secondary users have occurred in the 

receiving stage. After the spectrum hallow is found, then 

significant sensing is performed in the second stage. The 

sensing or in band is carried out with significant spectrum 

sensing for protection of primary users (PU).  During the 

reconstructing process or figuring out the signals, which have 

been transmitted from the PU to the receiving antenna. SU 

can estimate the set of active sub carriers frequencies 

required for the retrieving information from the spectrum 

usage. With respectively to the conventional methods of 

MIMO-OFDM receiver, the received signal always has 

certain set of random sequence, which is generated from the 

receiver antenna. Then complete modulated and received 

signals are combined together with the help of ADC (Analog 

to Digital Signal convertor) to recover the signal, but it 

obtains the poor throughput and higher sensing time. 

Therefore, to overcome this issues, we propose the novel 

hybrid access optimization algorithm with sparse random 

measurement for significant compressive spectrum sensing 

for MIMO-OFDM based CRN.  

The main objective of this paper is to obtain the optimization 

results for the sensing time and the higher throughput with 

minimum transmission power for the secondary users. The 

proposed method can handle optimization problems and 

provide the access to all the channels with lesser complexity. 

Hence, it designed to provide optimal sensing time as well as 

protect the primary users and predefined frame duration are 

proceeded under different signal to noise ratio conditions. 

We assumed that SU system have inhabited with a bunch of 

overlapping PU channels. These channels are formed as the 

wideband spectrum in the CRN and the total number of 

channels is denoted as N. Let the probability condition for the 

first hypothesis is given as 0H
, in the probability channel n.  

Then SU system is associated with base station and various 

SUs .The processing unit of SU system is classified into two 

section; spectrum sensing section and transmission section. 

During the spectrum  sensing process, the PU are sensed by 

the base stations, through wideband spectrum sensing in the 

uplink situation, in which BS  provides the exact states of the 

each channel whether it lies in the idle or active.  
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In the transmission section, the secondary users forwards the 

data transmission  to the base station through MIMO-OFDM 

technique  that automatically adjust the power,  depend on the 

sensing result, which is required for the data transmission. If 

the channel n is sensed then power of the transmission would 

be nP
where n

is referred as power control elements.  

 
Fig.2 System Model 

The selected channel occupied by the secondary users with 

data frame structure is demonstrated in Fig.2. The sensing 

duration is referred as st and the complete time frame 

duration is denoted as T.  

The sensing process is performed at the starting slot of the 

data frame to access the status of the channel, whether it is 

idle or active. When the channel remains idle, SU would 

forward the intermediate data frame to the specific receiver. 

At the end of the data frame, when PU is identified, then SU 

would provide the secure data transmission in order to protect 

the PU from the harmful signal interference. On the hand, if 

PU is not identified, frequency band would be once again 

handled by the SU in the upcoming frame, which repeats the 

process unstill it finds PU. However, it consumers higher 

sensing time and lower performance in the CRN, whereas it 

obtains the poor quality of service (QoS). 

 

 
Fig.3 Time frame 

 

The SU with sensed signal have provided with two 

hypotheses cases such as [15]:  

0 : [ ] [ ]H R n W n= ,       if PU is not available  

1 : [ ] [ ] [ ]H R n hS n W n= + , if PU is available  

Where, n=1,…M, where M is considered as the  total number 

of samples and h represents  gain of the channel  under the 

both  hypothesis. The W[n] refers to the noise of the signals, 

which is considered to the complex Gaussian distribution 

[16]. Whereas the S[n] denotes to PU signal that considered 

for the random matrix. In practice, this SNR estimation is 

computed from test statistics of the real sensed data and 

stores in the knowledge database to facilitate the two stages 

of sensing. 

Sparse Random Measurement Signal   

Several antennas at the receiver side, in conventional 

MIMO-OFDM system is assumed that consumes high power 

for the multiple ADC circuits, which have been utilized in the 

system. Therefore, we propose sparse random measurement 

signal model for the MIMO-OFDM depend CRN method. 

Rather than using simple ADC on the individual’s antenna, 

the received and modulated signals are combined with a 

single DSP, where 

1

sN
r

r j j

j

Y d Y
=

=                      (1) 

In this process, 
r

jY represents for the symbol for the 

receiving signal on the jth antenna and 
jd is consider as 

vector, in which each antenna can modulate the signal from 

the receiving side before sampled by the DSP. Generally, we 

will choose a pseudo-random distribution sequence to adjust 

the noise error occurring at the receiving signals for every 

antenna present in the transmission section. Moreover, it is 

also considered as friendly to the hardware model. In this 

proposed system, we use the orthonormal transformation to 

reduce the noise in the receiving signal, which also apply the 

sparse random measurement matrix for the generating 

random sequences. It can combine all the modulated signals 

to the energy model based DSP  

 
Fig.4 Sparse random Measurement Signal 

 

We assume antenna at both end transmission and sensing 

side, would evaluate about the original signal vector 

v  n n
  comprising of a set of orthonormal basis 

vectors 1{ ,....., }n  .  Is denotes the vectors. We 

consider that obtained values have sparse representation in 

Fractional Fourier Transformation (FRFT). The orthonormal 

transformation coefficients is represented as 

1[ ,....., ]T T T

nv v =   of the original signal can be placed 

in the magnitude of
(1) (2) ( )| | | | .... | | n     . The exact 

k-term approximation maintains the greatest k transform 

coefficients and considers rest of the value as zero. The 

approximation error in the signal was represented as:  
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2

( )1

2 2
|| || || || | |

2 2

n

ii k
v v   

 

= +
− = − =   (2) 

We conclude that the signal would be able to compress, if 

suppose the magnitude of its transform coefficients decay 

like the energy law. By utilizing this matrix, overall the 

transmission cost is reduced and furthermore energy 

consumption is lesser, which is added to the DSP block.  

The value of M is influenced by number of samples N of PU 

and the sparsity stage of the original signal. Then it transmits 

the signal to the base node in M rounds, which is associated 

to the SU to the base node. Considering all the modulated 

signals are transformed using FRFT in the sparse random 

measurement matrix  , which is the total sum of the sub 

carriers present with their frequencies from the SUs. When 

the base receives all the M rounds of sampled signals from 

the PU, original signal can retrieved at the SU using 

approximate sparse random measurement signal 

Therefore the sampling and receiving process are 

mathematical expressed in the below equations:  
r

sY Hx E= +  +    (3) 

Where  represents to the orthogonal vector used for 

reducing the noise signal, then H denotes the sparse random 

matrix used for the channel estimation and sE  is referred as 

the statistic energy detector, which is explained 

be
rY =H
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Where sE = 
2

1

1
[ ( )]

Ts

in
s

v n
T =  

= DH F + sE +                      (6) 

  = A+ sE +                                  (7) 

Where  represents the for the dimensional noise deduction 

in the sparse measurement signal with finite number of 

non-zero elements. Then F stands for FRFT matrix, it is an 

integral transform with time fractional domain of Nf. Since 

the ith antenna transmitted over the OFDM system including 

the concatenation operation, which is represented as ib . 

Apart from these sensing matrix is determined as  

A = DH F (8) 

Hence, our proposed achieves in detecting the sub carriers b 

using the sensing matrix from the sampled signals. In the 

upcoming section, we propose the hybrid access optimization 

scheme.   

 
Fig.5 Proposed System Diagram 

 

Novel Hybrid Access Optimization Scheme  

To achieve optimal global sensing time for the 

MIMO-OFDM based CRN networks, it is basically depend 

upon the sensing time R(x), and sensing time (Ts) and the 

probability of the false alarm (Pd). The proposed system can 

enhance the spectrum usage and reduce the sensing time as 

well as gradually increases the achievable throughput. In this 

process, we deal with energy detector and the fusion model 

under fixed frame period for resolving the optimization 

problems in CRN. Each SU utilizes the individual decision 

and then transmits the to the common channel.  Let us 

consider   represents the number of the SUs with reporting 

time duration of the PU. In this proposed, overall decision 

factor scheme would be derived from the randomized rule.  

If k  , decide 1H  

If K = , decide 1H with probability (0 1)    

If K  , decide 0H  

Here, K stands for the integer, and k=1,2,….,N is the final 

decision factor with  global threshold value, which is 

obtained from the central limit theorem [13]. Our motive is to 

get the optimal k value to enhance spectrum usage with 

minimum transmission power. For reporting the transmission 

channels, we estimate the detection probability and the false 

alarm probability 

1

(1 ) (1 )
N

i N i k N k

d d d d d

i k

N N
O P P P P

i k
− −

= +

   
= − + −   

   
                                                                  

(9) 

1

(1 ) (1 )
N

i N i k N k

f f f f f

i k

N N
O P P P P

i k
− −

= +

   
= − + −   

   
                                                                     

(10) 

The Circularly Symmetric Complex Gaussian (CSCG) 

process is used to reduce the noise obtained from modulated 

signal of SU, and mathematical model is designed to provide 

the optimal sensing time, which yields higher achievable 

throughput for the MIMO-OFDM based CRN.  

( )( ) 1 1s
f

f

T
R x P

T

 
= − −  

 

                           (11) 

 Where  
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[12] 

           Depend on the experimental settings for the sampling 

time, frame period, and sensing time and target probability of 

detection of 90%, would provide the optimal value of sT  to 

resolve optimization formulation in the CRN.  

In CRN networks, wideband spectrum sensing should 

voluntarily accept the configuration parameters to the 

dynamic performance environment. For this cause, the 

optimization methods are designed in light weight manner 

with enhanced throughput and accuracy. This proposed 

concept utilizes orthogonal transformation to obtain the 

sparse random signal using the FRFT transformation. Then 

modulated signal from the SU are passed to DSP block with 

energy detector to protect the PU.  

IV. RESULTS AND DISCUSSION 

In our proposed method, for the performance analysis of the 

energy detection, detection spectrum usage and optimization 

algorithm are implemented using the MATLAB under the 

different SNR ratio. It obtains the optimal results in our 

simulation model. We consider spectrum channels with 68 

sub carriers for both the users. The OFDM symbol has 

utilized the length of 104.In our simulation results, we have 

consider multipath channels for the MIMO-OFDM based 

CRN, which uses the SU receivers, it referred as channel state 

information (CSI). The probability of the spectrum detection 

is determined as the average sum of the nonzero entries in b, 

which is utilized to form the sparse random signal that are 

exactly detected over the total number of non-zero entries. 

Later on, the utilized entries represents the subcarriers which 

have been engaged by the PUs, the probability of the 

spectrum usage is more or less equal to the probability of the 

detection.  The relative difference between the original signal 

and the modulated signal is very lesser, which is provided in 

the table 1.  

Table 1: STIMULATION RESULTS 

 

Performance 

Metrics 

Sensing 

Time 

sT (ms) 

Normalized 

Throughput 

( )R x  

Probability 

of false 

alarm 
fP  

Non- optimal 

system with 

defined sT  

33.64 0.7685 6% 

Optimal 

system with 

proposed 

method of 

adaptive sT  

16.12 0.9345 1.7% 

 

When the spectrum usage is identified by the CR- UWB, then 

it will employ the   compressive spectrum algorithm with 

significant transmission time to obtain the higher throughput 

of the SU. Moreover, for the PU activities in the spectrum, it 

is kept up to 1000/s (i.e., one thousand times per second).The 

simulation result equates the proposed method have obtained 

optimal sensing time than normal spectrum sensing, it is 

demonstrated in the figure.6. It proves that proposed method 

in the spectrum sensing algorithm has significantly improves 

the spectrum efficiency, particularly in low SNR regime of 

the PU.  

 

 
Fig .6 Simulation results 

V. CONCLUSION 

Spectrum sensing is an essential element for connected the 

MIMO-OFDM technology inCR, for discovering the primary 

users signal availability and spectrum usage. In this paper, we 

have designed the novel hybrid access optimization scheme 

with energy detector model in order to detect the spectrum 

usage for providing the protection to primary users. The 

proposed method can handle optimization problems and 

provide the access to all the channels with lesser complexity. 

The proposed method enhances the capacity of the secondary 

users by minimizing the sensing time and noise ratio through 

sparsity signal model with orthogonal transformof Fractional 

Fourier transformation (FRFT). Then modulated signals are 

performed in DSP (Digital signal Processing). Thus, the 

proposed system proves to be significant in terms of higher 

accuracy in detecting the false probability, optimal sensing 

time, lower transmission power and the achievable 

throughput than efficient compressive sensing method. In 

future work, we will investigate on the fading channels and 

improve the channel strength. 

REFERENCES  

1. W. Lee and D.-H. Cho. (2013). “Channel selection and spectrum 

availability check scheme for cognitive radio systems considering user 
mobility,” IEEE Commun. Lett., vol. 17, no. 3, pp. 463–466, Mar. 

2. J. Lee, J. G. Andrews, and D. Hong. (2015).  “Spectrum-sharing 

transmission capacity with interference cancellation,” IEEE Trans. 
Commun., vol. 61, no. 1, pp. 76–86, Jan. 

3. B.Rassouli and A. Olfat. (2012). “Periodic spectrum sensing parameters 

optimization in cognitive radio networks,” IET Commun., vol. 6, no. 
18,pp. 3329–3338, Dec. 

4. Q. Li, Z. Li, J. Shen, and R. Gao. (2015), “A novel spectrum sensing 

method in cognitive radio based on suprathreshold stochastic 
resonance,” in Proc.IEEE Int. Conf. Commun. (ICC), pp. 4426–4430. 

5. Y. Huret al.. (2007). “A wideband analog multi-resolution spectrum 

sensing (MRSS) technique for cognitive radio (CR) systems,” in Proc. 
IEEEInt. Symp. Circuits Syst. (ISCAS), May, pp. 1–4. 

6. T. Yucek and H. Arslan. (2010). “A survey of spectrum sensing 

algorithms for cognitive radio applications,” IEEE Commun. Surveys 
Tuts., vol. 11, no. 1, pp. 116–130. 

7. Y. Pei, A. T. Hoang, and Y.-C. Liang. (2015). “Sensing-throughput 
tradeoff in cognitive radio networks: How frequently should spectrum 

sensing be carried out?” in Proc. IEEE 18th Int. Symp. Personal, Indoor 

MobileRadio Commun. (PIMRC), pp. 1–5. 
 

 

 
 

 

http://www.ijitee.org/


 

Optimization Scheme with Energy Detector Model for Cognitive Radio Networks 
 

381 

Published By: 

Blue Eyes Intelligence Engineering 
and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: D2829028419/19©BEIESP 

Journal Website: www.ijitee.org 

8. S. Stotas and A. Nallanathan. (2012).  “Overcoming the 
sensing-throughput tradeoff in cognitive radio networks,” in Proc. IEEE 

Int. Conf.Commun. (ICC), pp. 1–5. 

9. Y.-C. Liang, Y. Zeng, E. C. Y. Peh, and A. T. Hoang. (2010). 
“Sensingthroughput tradeoff for cognitive radio networks,” IEEE Trans. 

WirelessCommun., vol. 7, no. 4, pp. 1326–1337.  

10. A PHY/MAC Proposal for IEEE 802.22 WRAN Systems Part 1: The 
PHY, IEEE Standard 802, 2006. 

11. H. Kim and K. G. Shin. (2013).  “In-band spectrum sensing in cognitive 

radio networks: Energy detection or feature detection?” in Proc. 14th 
ACMInt. Conf. Mobile Comput. Netw.pp. 14–25. 

12. S. Kyperountas, N. Correal, and Q. Shi. (2010).  “A comparison of 

fusion rules for cooperative spectrum sensing in fading channels,” EMS 
Research, Motorola, Libertyville, IL, USA 

13. H. Urkowitz. (2006). “Energy detection of unknown deterministic 

signals,” Proc. IEEE, vol. 55, no. 4, pp. 523–531.  
14. H. V. Poor. (1988). An Introduction to Signal  Detection and Estimation, 

vol. 1. New York, NY, USA: Springer-Verlag p. 559. 

15. E. C. Y. Peh, Y.-C. Liang, Y. L. Guan, and Y. Zeng. (2015). 
“Optimization of cooperative sensing in cognitive radio networks: A 

sensing-throughput tradeoff view,” IEEE Trans. Veh. Technol., vol. 58, 

no. 9, pp. 5294–5299. 
16. D. Cabric, S. M. Mishra, and R. W. Brodersen. (2004). “Implementation 

issues in spectrum sensing for cognitive radios,” in Proc. Conf. Rec. 

38thAsilomar Conf. Signals, Syst. Comput., vol. 1. Nov. 2004, pp. 
772–776. 

17. W. H. Press, S. A. Teukolsky, W. T. Vetterling, and B. P. Flannery. 
(2009).  “Numerical recipes source code CD-ROM,” in The Art of 

ScientificComputing, 3rd ed. Cambridge, U.K.: Cambridge Univ. Press. 

18. L. N. de Castro and J. Timmis. (2006). Artificial Immune Systems: A 
New Computational Intelligence Approach. New York, NY, 

USA:Springer-Verlag. 

19. J. Kennedy. (2012).  “Particle swarm optimization,” in Encyclopedia of 
Machine Learning. New York, NY, USA: Springer-Verlag, pp. 

760–766. 

20. J. F. Kennedy, J. Kennedy, and R. C. Eberhart, Swarm Intelligence. San 
Mateo, CA, USA: Morgan Kaufmann, 2001. 

AUTHORS PROFILE 

Dinokumar Kongkham received the M.Tech degree in Communication 

Systems from SRM University, Chennai. Currently he is pursuing his Ph.D 

in wireless communication from Bharath Institute of Higher Education and 

Research (Bharath University), Chennai. His research areas include 

cognitive radio networks, networking and mobile communication.  
 

M. Sundararajan, Professor, Department of Electronics and 

communication, Bharath Institute of Higher Education and Research 
(Bharath University),Chennai received the Bachelor’s degree in Electronics 

and Communication Engineering in 1989 from Bharathidasan University, 

Trichy and MS degree in Electronics and control in 1999 from BITS, Pilani. 
He received the Ph.D degree in Electronics and communication engineering 

from Bharath University, Chennai in 2009. He has rich experience in 
teaching for 25years. His research areas include signal processing, bio-signal 

processing, optical communication and antennas. He has published more 

than 75 papers in international, national journal and conferences. He is a life 
member of Institute of engineer(India) since 2002(MI22978-2), life member 

of the International association of computer science and information 

technology, Singapore since 2009, life member of the International 
association of engineers-IAENG, Hongkong since April 2010,life Member 

of the Indian Society for Technical Education since 2011, Member of IEEE. 

He received “Jewel of India Award-2010 “conferred by Indian Solidarity 
Council, New Delhi for outstanding service in the promotion of Educational 

Excellence and “RashtriyaVidyaGavrav Gold Medal Award-2010 & 

Certificate of Excellence” conferred by International Institute of Education 
& Management, New Delhi for outstanding achievements and remarkable 

role in the field of Education.  

 
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

http://www.ijitee.org/

