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Abstract- Cooperative spectrum sensing has recently become an important topic for cognitive radio systems. In cognitive 
users, the idle user consumes massive energy for the spectrum sensing rather than busy user. Because of this, the attraction 
of cooperative spectral sensing technique in practical cognitive radio system is reduced. Hence, this paper is to develop a 
partial spectrum sensing algorithm for energy efficient cognitive radio system and thereby to improve the detection 
performance by using Z-Transform spectrum sensing.  
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I. INTRODUCTION: 
 
1.a.Cooperative Communication: 
Cooperative communication enables single antenna 
mobiles in a multi-user environment to share their 
antennas and generate a virtual multiple antenna 
transmitter that allows them to achieve transmit 
diversity. 
 
1.b.Cooperative spectrum sensing: 
Cognitive radio cooperative spectrum sensing occurs 
when a group of network of cognitive radios share the 
sense of information they gain. This provides a better 
picture of the spectrum usage over the area where the 
cognitive radios are located. 
 
1.c.Cognitive radio:  Cognitive radio is an intelligent 
radio which can be programmed automatically and 
configured dynamically. In cognitive radio system, 
the cognitive user attempts to detect the spectrum 
vacancies and then conveys messages in the unused 
spectrum.  
 
The cooperation of cognitive users[1],[2] increases 
the spectrum sensing reliability. [3]Cooperative 
spectrum sensing can reduce detection time and 
overall agility of a two user network[1] and multiuser 
networks[4]. [5]Cognitive users in the cooperative 
spectrum sensing generally fall into two groups. The 
first group is referred as busy users and the second 
group is referred as idle users. The busy user use the 
spectrum and continually monitor it to detect the 
appearance of the primary user. The idle user does 
not use the spectrum but must perform the spectrum 
sensing to improve the overall sensing performance. 
Hence massive energy is consumed by the idle user. 
Some researches have presented to reduce this 
spectrum energy. However, the cognitive users faces 
the same power consumption problem in physical 
layer. The orthogonal frequency division 
multiplexing (OFDM) scheme is a promising 
transmission technique for the physical layer of a 

cognitive radio system, focus on cost-efficient 
design[6]-[9]. Recent research on orthogonal 
frequency division multiplexing access(OFDMA) 
cognitive radio systems proposes the partial FFT 
processors for OFDMA demodulation[10]. 
 
This paper presents a partial z-transform spectrum 
sensing technique to save the spectrum sensing 
energy and improve the detection performance. 
 
II. PROPOSED METHOD 
  

 
 

 
2.a.INPUT SIGNAL: 
Assuming continuous signal as an input signal. Sine 
wave with amplitude=+5 to -5 is given as an input 
signal which is shown as, 
 
2.b.ANALOG TO DIGITAL CONVERTER: 
The given analog(sine wave) signal is converted to 
digital form by analog to digital converter(ADC). 
 
2.c.TRANSMITTER:                                                                       
A cognitive radio(CR) is an intelligent radio that can 
be programmed and configured dynamically.  
 
Its transceiver is designed to use the best wireless 
channels in its vicinity. Such a radio automatically 
detects available channels in wireless spectrum, then 
accordingly changes its transmission or reception 
parameters to allow more concurrent wireles s 
communication in a given spectrum band at one 
location. 
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2.d.RELAY TECHNIQUES:            In cooperative 
communication, different types of relay techniques 
are used. The proper selection of relay can effectively 
improve the overall performance of the network in 
terms of higher data rate, low power consumption, bit 
error rate performance. Amplify and forward relay 
technique is used. 
 
2.e.OFDM:        
Orthogonal Frequency Division Multiplexing 
(OFDM) is a method of encoding digital data on 
multiple carrierf requency. It is used as a digital 
multi-carier modulation method. A large number of 
closely spaced orthogonal sub-carrier signals are used 
to carry data on several parallel data sreams. There is 
a saving of bandwidth by using multicarrier 
modulation.Orthogonality is used to avoid 
interference between different subcarriers. Hence 
each sub-carrier is orthogonal to each other. Cyclic 
prefix is addded to the original signal to have a bigger 
window for choosing one period of the sinusoidal. 
Adding cyclic prefix does not cause any discontinuity 
of the original signal but transmission of cyclic prefix 
reduce the data rate. For the efficient modulation and 
demodulation implementation using Z-Transform on 
the reciever side and inverse Z-Transform on the 
sender side. 
 
III.SIMULATION AND RESULTS 
 
3.a.Input signal: 
 

 
Fig1.input analog signal 

3.b.ADC       

 
Fig2.analog to digital converter output signal  

3.c.RELAY TECHNIQUE: 
 

 
 

Fig3.amplitude and forward signal 
 

 
3.d.OFDM: 
 

 
Fig4.original signal 

 

 
Fig5.qpsk modulation 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-5, May-2015 

Energy Efficient Cognitive Radio System In Cooperative Communication 
 

38 

 

 
Fig6.sub carriers 

 

 
Fig7.iztrans on all sub-carriers 

 

 
Fig8.cyclic prefix added to all the sub- 

Carriers 

 
Fig9.ofdm signal 

 

 
 

Fig10.ofdm signal after  passing through 
Channel 

 

 
Fig11.cyclic prefix removed from the four 

sub-carriers 
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Fig12.ztrans  of all the four sub-carriers 

 

 
Fig13.received signal with error 

 

 
Fig14.orthogonality 

 

 
BIT ERROR RATE: 

 
Fig15.bit error rate 

 
                              Bit error rate is calculatedby 
assuming Eb/No value as 0:16 bit. The bit error rate 
is drawn in case of using block and convolutional 
codes.   
 
CONCLUSION: 
 
This paper presents an energy efficient cognitive 
radio system in cooperative communication. Partial 
Z-Transform spectrum sensing successfully reduces 
the energy consumption of the idle cognitive users 
and improves the detection performance. Hence,the 
proposed technique make essential cooperative 
spectrum sensing in cognitive radio system. 
 
FUTURE WORK 
 
In future, this partial Z-Transform can be 
implemented in hardware. Other transforms except 
FFT and Z-Transforms can be used in this method of 
cooperative communication. 
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