
Abstract—Cognitive Radio Sensor Network (CRSN) is a 
network of deployed wireless sensor nodes integrated with 
Cognitive Radio (CR) capability. It is a most promising 
technology to resolve spectrum scarcity resources, 
coexistence with another network in ISM band, and 
prolonging the lifetime in Wireless Sensor Networks 
(WSN). One of the major challenges in CRSN is the energy 
consumption due to the inherited limited energy from its 
traditional WSN. Cooperative Spectrum Sensing (CSS) is 
utilized used to improve the sensing performance in 
multipath fading, shadowing and receiver uncertainty. In 
this paper, we present the basic difference between the 
conventional WSN and the CRSN, a comprehensive 
overview of non-cooperative spectrum sensing methods and 
state-of-the-art research of EE in CRSN. Furthermore, we 
introduce the  most commonly utilized platforms and  the 
appropriate tools in CR  field.
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Type Description Advantages Limitation Field of application t Ref

A. Energy efficient approaches for the local sensing 

1) User selection
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2) Sensing Time

B.  Energy efficient approaches for the result’s reporting
stage

1) Censoring

K-out-of-N

______________________________________________________PROCEEDING OF THE 21ST CONFERENCE OF FRUCT ASSOCIATION

---------------------------------------------------------------------------- 19 ----------------------------------------------------------------------------



2) Clustering

C. Decision making 
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Ref. No. Constraints Fading and shadowing sensing 
channel

Reporting channel type Utilized Energy metric 

1) Universal Software Radio Peripheral (USRP)

2) eFalcon
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4) Berkeley Emulation Engine (BEE2)

• Xilinx System Generator (XSG)
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 neglected as compared with considerable
improvement in probability of detection. While in the 
latter work, aforementioned FPGA with Xilinx system 
generator has been used to perform the energy detector 
spectrum sensing technique for different modulation 
types of a primary signal characterized by different 
sample size under AWGN and Rayleigh fading 
channel. According to those results, obviously, the 
estimated resource architecture needs 1641 slices, 3233 
flip flops, 1681 LUTs, 817 IOBs and 64 embedded 
multipliers for 64 sample size data, and as the sample 
size increases the operation frequency decreases. In 
[84], orthogonal frequency division multiplexing 
(OFDM) cognitive radio transmitter is implemented in 
FPGA vertex-5 device XC5VLX50 using Xilinx 
system generator.

• Synphony Model Compiler tool (SMC

 The realization of energy efficient communication in 
CRSN by optimizing the CSS stages is an effective method so 
as to extend the lifetime of this network and prevent the PU 
from the unlawful interference. Additionally, the designing of 
an efficient CRSN platform is important to meet the demand 
of the researchers in implementing a real-time demonstration 
of CRSN concepts, algorithms, protocols, development and 
establishment of the networking results for future studies.  

In this survey, an overview of the non-cooperative 
technique is presented, EE approaches in CRSN based on the 
CSS stages and show a summary of the constraint (s) that 
should be considered in the EE approaches with the utilized 
energy metrics. Also, a general review of some platforms that 
are used to implement CRN and CRSN. Furthermore, a 
demonstration of the HLS benefits in designing the electronic 
circuit is introduced and a reviewing of the most common 

HLS tools which are used in CR field. This paper may be used 
as a starting point for the future studies that deals with a 
practical implementation of EE especially for the software 
engineers who combine between the simulation and the 
practical implementation. 
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