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Abstract. "Cognitive Radio (CR) is a wireless form of communication in which a transceiver can intellectually
discover which communication channels are in use and which are not. It avoids occupied channels and moves
immediately to empty channels without disrupting licensed users. Cognitive sensor networks are capable of
intelligently and automatically sensing localized environmental information through the deployment of multiple
sensors. Fuzzy COPRAS, using the alternative channel decision, cognitive radio, data trade-off, and multi-criteria
decision making (MCTM), is used to evaluate bandwidth, duty cycle, economic cost, and channel termination. The
acquisition of data is based on the deployment of multiple sensors, and the result is based on bandwidth and economic
cost. The results indicate that economic cost received the lowest rank, while the decision based on bandwidth and
economic cost received the top ranking. The COPRAS method is a complex proportionality rating system that was
introduced in 1994 by Zavatskas, Kaklauskas, et al. The index increment and decrement effect of attributes is
considered separately in the result evaluation. Software-defined radio is the heart of a cognitive radio, and applications
that distinguish cognitive radio from software-defined radio require additional hardware in the form of sensors and
actuators. This enables more cognitive radio applications, including emergency networks and WLAN high-
performance and transfer in spectrum-sensitive cognitive radio, which includes distance extensions. In the alternative
decision-making method (MCTM), bandwidth, duty cycle, economic cost, and channel termination are evaluated.”

1. Introduction

"The COPRAS technique has been used to rank and select the best alternatives. This section consists of three steps. In the
first stage, experts are provided with information about the policy, and they are central to decision-making. In the second
phase, the results of the SWARA method are used, and finally, the results of the COPRAS method are used. A simple and
comprehensive MCDM based on the material selection problem can explain the complexity of the structure as MCDM
complex. The company selects its target segment or segments based on its competitive advantages, resources, opportunities,
and customer needs and preferences. In a cognitive radio system, channels can be used in the absence of primary users. A
Cognitive Radio System (CRS) is aware of the environment, established policies, and its internal status. Its functional
parameters and protocols are dynamic and autonomous, and the system can adapt and learn from its previous experience.
Applications of Spectrum-Sensing Cognitive Radio in Emergency Networks and WLAN High Performance include
transmission-distance extensions. The evolution towards cognitive networks of cognitive radio is ongoing, and the idea is to
intelligently orchestrate a network of cognitive radios. Cognitive radio technologies support the presence of low-priority
secondary users, which includes locating unused available space in the licensed spectrum for communications. The aim is to
efficiently use frequency, time, and energy."

2. Cognitive radio network

Cognitive radio is a new area of research in wireless communication. Basically, the parameters used in cognitive radio
networks (CRNs) are radio frequency, external or internal radio environment. Active monitoring of the spectrum and other
factors such as user behavior and network status are based on cognitive radio. It is available to realize the spectrum and
prioritize user (PU) so that it can vacate the revenue spectrum. In the future, we call these networks '‘Cognitive Radio
Networks' (CRNs). Cognitive networks are more consistent with Haggins' definition of radio. The concept of cognitive radio
networks is flexible and open, providing a new way to share the spectrum. However, there are many obstacles to the
deployment of such dynamic networks, such as the common control channel problem. Cognitive radio networks consider the
existence of a dedicated control channel and are designed to solve this problem. In this article, we discuss the most common
control channel problem and identify the network architecture. For starting, fixed routes, communication, and setting without
a cognitive radio network are centralized and require a common control channel, while multi-hop scenarios are
recommended. Conventional power single antenna-based hole detection in cognitive radio networks and cooperative
spectrum sensing are recent topics that have been extensively studied over time. The power detector, where the power
detector is a square function, has shown that using cognitive radio can improve performance. Furthermore, using CR can
improve the reliability of spectrum sensing for arbitrary positive power and multi-antenna signal amplitude received.
Recently, cognitive radio networking has become more common due to CR as a technology area for opportunistic spectrum
access in wireless networks. As one of the research directions, cognitive radio is a specific form of software radio that is

Copyright@ 2022 REST Publisher 27



Chandrasekar Raja.et.al /Journal on Electronic and Automation Engineering, 1(1), December 2022, 27-34

aware of its surrounding radio environments to detect unused ones. Spectrum security issues during the cycle are a very
important aspect of cognitive radio networks. The behavior of network attackers, for example, has an adverse effect on
network performance. Medium access control is how secondary refers to the policy that restricts users from accessing the
licensed spectrum. Various medium access control protocols, such as carrier sense multiple access and slot Aloha in wireless
networking, are proposed. Avoiding collisions with the primary user is a new feature of CR networks and new medium
access challenges protocols should be designed due to spectrum availability dynamics, etc. To propose cognitive radio
networks (CRNs) for telemedicine services.
3. COPRAS

The MCDM method COPRAS was first introduced in 1994. It is based on values and weights that are directly
proportional to time. The criterion system and criteria adequately describe the alternatives, the importance, and the utility of
the studied versions. The determination is carried out in five stages of importance, order of priority, and degree of
application. The sequence of building operations, such as when to replace windows, determines whether to allocate resources
when funding becomes scarce. Public building managers often replace windows with updating envelopes. When a customer
needs to choose different types of windows to complete, they face some problems in choosing in terms of cost-quality
relationship. The COPRAS method, created by the authors aiming to solve problems that contain MCDM methods, offers the
opportunity to reduce complexity and efficiently select a windows contractor. By using this method, a Windows contractor
can do more with less power and accurately assess the customer's needs and the costs of replacing the cutting window.
Decision makers evaluate and weight the alternatives and criteria, respectively. While there are uncertainties in definition,
fuzzy theory accounts for existing uncertainties and provides a suitable tool to handle them. In this paper, a new Fuzzy
MCDM method is proposed to evaluate a possible maintenance strategy based on COPRAS and AHP. Linguistic terms for
estimating ratings and weights are used. Fuzzy AHP is used to solve integrated criteria, and COPRAS technique is used to
evaluate strategies for maintenance. SWARA review and weighting criteria, and COPRAS are used to evaluate and rank
alternatives. Experts from various disciplines participated in this research, including Biomedical Micro-electron systems,
Nanotechnology, Biotechnology, and Biomedical Engineering technical industries, which are the target of this research in
terms of Iran's potential in these industries. The conclusion shows that Nanotechnology is a priority in Iran, and the
methodology of this research is useful in other problem areas. The COPRAS method is superior to most available classical
MADM methods for comparison of alternative methods in addition to estimating market value. It is intended to help
decision-makers finalize their decisions. However, Fuzzy COBRAS is leading to poor performance and high cost. In this
paper, a proposed method for dealing with FMCGTM problems using the background Cobras Method of Proposed SIM
HFNs for the Fuzzy Environment is presented. The alternative use of proposed fire emergency is illustrated using an
evaluation problem. The evaluation of green suppliers has become a significant challenge for the supply chain in the industry.
Seven Greens Fuzzy AHP and Fuzzy COBRAS are used to integrate this survey and evaluate suppliers to select the best
green supplier. Fuzzy AHP is used to determine the importance of Green Supplier Performance Criteria. With uncertainty
considered in this study, criteria and options are related to ambiguity. [29]

TABLE 1. Cognitive radio network in data set

Data Multiple criteria
Channel Cognitive | transmissio | decision making
decision radio n (MCDM)
Bandwidth 41.08 239.53 39.15 32.05
Duty cycle 39.12 242.97 38.69 37.30
Economic cost 34.08 222.58 39.18 33.10
Channel decision 33.17 228.28 34.60 27.59
Bandwidth and Economic

Cost-Based Decision 43.33 286.41 37.96 28.89

This table 1 shows that the value of dataset for Cognitive radio network in COPRAS method Alternative: Channel
termination, Cognitive radio, data transmission etc Criterion Decision Making (MCTM). Evaluation option: Bandwidth, Duty
Cycle, Economic Cost, Channel End, Bandwidth and economic cost A decision based on
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FIGURE 1. Cognitive radio network in data set

This table 1 shows that the value of dataset for Cognitive radio network in COPRAS method Alternative: Channel
termination, Cognitive radio, data transmission etc Criterion Decision Making (MCTM). Evaluation option: Bandwidth, Duty
Cycle, Economic Cost, Channel End, Bandwidth and economic cost a decision based on

TABLE 2. Cognitive radio network in Normalized Data

Normalized Data
Data Multiple criteria
Channel | Cognitive | transmissio decision making
decision radio n (MCDM)
Bandwidth 0.215327 0.2 0.21 0.2
Duty cycle 0.205053 0.2 0.2 0.23
Economic cost 0.178635 0.18 0.21 0.21
Channel decision 0.173865 0.19 0.18 0.17
Bandwidth and Economic
Cost-Based Decision 0.22712 0.23 0.2 0.18
X1
Xn (1).

1= (D)2 +(X2)%+(X3)%..)

Table 2 shows the various Normalized Data High values of multiple criteria decision making (MCDM), Data transmission
and Cognitive radio, Channel decision. The normalized value is obtained using formula (1). Weight used for analysis Table 3
shows the age. We took the same weight for all the parameters for analysis

TABLE 3. Cognitive radio network in Weightage
Weight
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25
Xwnormall = an X Wy (2) ..

TABLE 4. Cognitive radio network in Weighted normalized result matrix
Weighted normalized decision matrix

Bandwidth 0.053832 | 0.0491 | 0.052 | 0.05042

Duty cycle 0.051263 | 0.0498 | 0.051 | 0.05867

Economic cost 0.044659 | 0.0456 | 0.052 | 0.05207

Channel decision 0.043466 | 0.0468 | 0.046 | 0.0434

Bandwidth and Economic Cost-Based Decision 0.05678 | 0.0587 | 0.05 | 0.04544
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Table 4 shows weighted normalized decision matrix for Bandwidth, Duty Cycle, Economic Cost, Channel Results,
Bandwidth and Economy Cost-based decision weighted normalized decision matrix, we used the formula (2).

TABLE 5. Cognitive radio network in Bi, Ci, Min (Ci)/Ci, Qi, Ui, Rank

Bi Ci Min(Ci)/Ci Qi Ui Rank
Bandwidth 0.102925 0.102 0.872448 | 0.20042 | 91.24378 3
Duty cycle 0.101062 0.1097 0.81159 0.19175 | 87.29936 4
Economic cost 0.090278 0.1037 0.858224 | 0.18618 | 84.7624 5
Channel decision 0.090254 0.089 1 0.202 | 91.96416 2
Bandwidth and Economic
Cost-Based Decision 0.115482 0.0955 0.932193 | 0.21965 100 1

This table 5 shows that from the Bi, Ci, Min (Ci)/Ci, Qi, Ui, Ranking Values Evaluation Option: Bandwidth, Duty Cycle,
Economic Cost, Channel End, A decision based on bandwidth and economic cost. The result is bandwidth and economy the
cost-based result is viewed and ranked first received, whereas the economic cost is ranked low.
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FIGURE 2. Cognitive radio network in B, C, Min(C)/C, Ki, Ui,

This table 5 shows that from the B, C, Min(C)/C, Ki, Ui, Rank values Evaluation Preference: Bandwidth, Duty cycle,
Economic cost, Channel decision, Bandwidth and Economic Cost-Based Decision.
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FIGURE 3. Cognitive radio network in Rank
Figure 3 shows that graphical view of the end result of this thesis is Cognitive Radio Network is bandwidth and economic
cost Based on results viewed as a result and first class received, whereas the economic cost is ranked low.
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4. Conclusion

"There are several factors to consider in flexible spectrum sharing, such as Duty Cycle and Economic Cost. However,
dynamic networks face many obstacles to deployment, including the common control channel problem. Cognitive Radio
Networks have exclusive Controllers designed with channel availability in mind. The network architecture is a common
problem on paper, but controlling the problem is the key issue. The COPRAS method is superior to most classical MADM
methods because it assesses the extent of use of alternatives and is related to the alternatives taken for action, for better or
worse. Additionally, the Market of Alternatives assesses value. MCDM balancing problems and the COPRAS method
provide a uniform solution and help decision-makers finalize their decisions. Based on the results, the bandwidth and
economic cost-based decision ranked first, whereas economic cost was ranked low."
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