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Abstract 
 
In MANET, nodes are inherently dynamic, which is a major contest in 

topology control. The connected domain set (CDS) is deliberated an effective 

solution to such a difficulty by building essential support to attain the 

scalability and efficiency of the wireless network. In this article, we offer 

efficient routing based on optimal packet delivery ratio (PDR), low overhead 

control, low latency, and grouping of dominant sets on multi-channel 

cognitive radio (CR) monitors, based on achieving and dynamic channel 

selection CRD. Low energy consumption. The node moves faster. Also, the 

CRD protocol can be applied to the MANET, IoT, and 5G. The projected 

CRD protocol comprises grouping and route-by-step under a multi-channel 

CR attitude. We propose the use of CDS selection, CDS subtraction, and 

CDS based grouping procedures in the grouping phase to create groups and 

deliver a set of intermediate nodes to use as the root search space for the 

routing phase. AES-based encryption is used to improve the security 

performance. 

Keywords:Connected dominating set (CDS), VANET, cognitive radio 

(CR), clustering algorithms, and dynamic channel selection (CRD). 
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1 Introduction 

 
  CR is a sophisticated knowledge to develop spectrum utilization in 

Mana, allowing knowledge users to use the spectrum available to licensed 

core users. With this attitude, the channel status can be recognized and 

switched to empty channels to evade interaction with the main users or other 

users with any knowledge [1]. Therefore, CR is a promising method for 

improving frequency operation in CR-MANET. There are three chief models 

of CR networks are internal, overlapping, and interconnected. In basic 

systems, the cognitive user knows the power of the primary user (PU) 

channel and can simultaneously transmit to the primary user while the 

connection is below acceptable limits. Also, the cognitive user (CU) 

bandwidth is partial by interference testing. In overlay systems, knowledge 

users know the benefits of the channel, codebook, and messages of the main 

users. Any experienced user can send it to the main user at the same time. 

Communication with the primary user may be filled with a certain aptitude of 

the CU to transmit the message to the primary user. Also, the cognitive user 

can send any power and compensate for communication with the primary 

user by retransmitting the message from the primary user. In interconnected 

systems, the CU knows spectral holes in time, when the PU does not use 

these holes. Any user of knowledge can convey instantaneously with the 

main user only if incorrect spectral holes are detected. Also, the detector's 

ability to detect spectral holes is limited. In our article, we consider the 

system model as an overlay system. 

  MANET presents several challenges, including persistent decentralized 

organization, infrastructure, dynamic topology, partial resources, limited 

physical safety, poor broadcast excellence, disconnection of a channel, 

dynamic connection, and updating of dynamic channel information. But, at 

the network level, there are serious issues such as performance, traffic 

optimization, energy efficiency, packet loss, security, latency, access control, 

mobility and routing, and data collection. These problems can affect the 

routing process at the network level. However, we are mainly focused on 

creating a better network path for improving PDR, managing overhead, and 

latency, and power consumption. Therefore, assume that the lower layers, i.e. 

the physical layer and the data link layers, are fully compatible with these 

previous problems. Since MANET is a transportable situation that does not 

rely on continuous infrastructure governance, the cluster attitude is an 

effective approach for designing virtual infrastructures and stabilizing the 

routing process [2]. In this document, we attention on multichannel routing 

and clustering issues to improve CR-MANET network performance. In this 

unit, we converse the latest work on grouping and routing procedures in 

MANET. In [3], the general MANET grouping schemes are divided into six  
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categories: strong set (based on DS) grouping, low-quality service grouping, 

mobility hour grouping, energy efficiency grouping, and recharging. 

Clustering and clustering are compared based on integration dimensions. In 

particular, the knowledge of DS-based clustering is to discover a small 

number of CDS. 

The resulting connected domain set is used as a root location for the 

routing process. The primary purpose of clustering is to provide a low 

maintenance clustering method, provide a consistent clustering architecture, 

reduce restructuring, and reduce deployment conditions. This problem helps 

lessen the grouping process cost. The main function of clustering is to 

consider the dynamics and create a consistent clustering structure. The chief 

knowledge of this group approach is to divide mobile nodes into sets based 

on the drive of nodes. In the Energy Efficiency Pooling System, MANET 

would try to protect its energy chassis to upsurge the network life period. 

Because the cluster manager has to perform more jobs than the participants, 

his power is simply reduced and network interference is hampered. Some 

methodologies to resolve this difficulty are limiting the time for the period, 

which the mobile node can act as a cluster to ensure that the CDS is linked, 

the master-slave pairs with maximum consumption exchange data between 

redundant mobile nodes with low power and service level CDS subordinate 

nodes. Reduce energy consumption when the host is a cluster leader and a 

primary participant. Load balancing algorithms provide the optimal sum of 

pools to develop system performance. Set the sum of mobile nodes in each 

cluster down. When the cluster size tops the edge, the number of nodes 

moved is adjusted by grouping again. The chief knowledge of grouping 

based on integrated measurements is to build a weighted function that 

combines parameters such as the degree of the node, the potential of residual 

energy, and the speed of movement. In [4], the novelists projected a 

probabilistic clustering procedure. With this procedure, a nodule with a huge 

amount of empty channels is extra likely to become the head of the cluster. 

Each channel broadcasts a list of its empty channels. If the node has most 

channels public with the CH channel, it sends a message with an appeal to 

join the cluster header, which contains an empty channel list and identifier. 

Lastly, each team leader determines the final communiqué channel based on 

channel lists received from groups of non-group nodes. In [5], we proposed a 

weighted function that combines the amount of connectivity, mobility, time 

CH, and the amount of the distances to the neighbors to select the heads of 

the group in the mantle. The (DWCA) distributed weighted clustering 

algorithm is obtainable in [6] to optimize the power and configuration of the 

clustering heads in MANET. In [7], we studied the weighted grouping 

algorithm, called the improvement of the weighted grouping algorithm 

(EWCA). 

In this procedure, transmit power, transmit range, mobility, and series 

factors were used to increase CH stability and load balancing to improve  
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group stability among manatees. In [8] proposed an approach of mobility-

based clustering to support mobility management at MANET. Topology 

management is difficult because manatees do not have a fixed infrastructure 

and CDS is considered an operative approach for the design of clusters and 

virtual highways [9]. In [10] has proposed a CDS-based distribution 

procedure based on the node identifier to lessen the size of the connected 

domain set. Some methods [11] have been introduced to detect connected 

domain set from a node with the highest vertex degrees and certain rules to 

lessen the dimensions of connected domain set. To create a CDS for the 

routing protocol, we proposed a process with rules based on the power level 

and the degree of the node [12]. The authors [13] proposed an inexpensive 

and efficient routing procedure established on the length of the route and the 

amount of energy remaining for immediate crisis communication. In [14], the 

authors projected effective flooding and correction of the local route 

algorithm as a function of the region permanently connected to the manatees. 

This algorithm is the dominant choice if the node has low speed and 

maximum signal strength. 

 

2 System Model 

 

As shown in Figure 1, we deliberate MCR-VANET containing several 

CU and one primary user (PU). The PU works on authorized channels and 

turns on or off at random. Informed users cannot forward packets to the 

licensing channel in the area affected by the central unit while the central unit 

is running. In the off-PU mode, knowledge users can use the licensing 

channel to transfer packets over the network. This document focuses on 

troubleshooting issues in CPU mode to recover the use of the spectrum in the 

cognitive setting. Besides, the PU mobility tracks the Random Waypoint 

Model (RWP). In a subordinate network, every user is treated as a mobile 

node and its functions can be itemized as trails:  

 Randomly transfer every node in 2-D space according to the 

RWP perfect. 

 Every node can know its destination and its position via GPS. 

 The transmission distance of the interval nodes has been 

determined. 

 Every node accepts packets on a specific channel, while packets 

can be switched to some channel to be sent. 
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   Figure 1 A multi-channel cognitive VANET. 

 

Also, the mobile nodes in the subordinate network can be grouped into 

collections. Every cluster has comprised three kinds of nodes, respectively, 

comprising head cluster, and GW and cluster member.  

First of all, CH is a representative of the cluster, its function is to group 

all the members of the cluster and transfer the whole package in a single hop. 

Alternatively, it is possible to communicate straight with CH Gateway or 

other CH. Then, the GW is an intermediary node that can converse straight 

with CH / GW in its hop or with other groups within a hop. Finally, the 

Cluster Manager (CM) is a node in a cluster. It can communicate with his CH 

in one jump. Figure 1 shows the performance of the cluster header, GW, and 

member in MCR-VANET. As can be realized in Fig. 1, Source denote S, it 

creates an RREQ and directs it to channel CH1 without changing channels. 

CH1 selects the focus area by transfer channel 2 to transmit GW1 and GW2 

to RREQ. Since GW2 is the PU radio band and channel 1 is the licensed PU 

channel, GW2 cannot transmit the RRQ packet to CH3, while GW1 can 

choose the focus area for forwarding the packet. RREQ in GW3 without 

changing channels and then the GRW3 packet continues to be forwarded 

from RREQ to CH2 without changing channels. CH2 selects the focus area 

by guiding channel 3 to forward the RREQ to GW4. GW4 continues to 

change RREQ to CH4 without changing channels. CH4 goes to channel 2, 

and the RREQ is sent to the destination. When receiver D receives the RREQ  
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packet from CH4, it creates an RREP and transmits it to channel 3 and sends 

the RREP packet to CH4. The CHRE RREP packet continues to be promoted 

to GW4 without changing channels. GW4 goes to channel 2, and the RREP 

packet is forwarded to CH2. The CHRE RREP packet continues forwarding 

to GW3 without changing channels. GW3 continues to forward the RREP 

packet to GW1 without changing channels. GW1 goes to channel 1, and the 

RREP packet is sent to channel CH1. The CHRE RREP continues 

forwarding to source S without changing channels.  

In this work, we mostly concentrated on the network layer to create a 

route in VANET, where the mobile nodes must communicate with each other 

using management packs. Power consumption is mainly affected by the 

broadcast and reception of control packets. Also, the volume of energy 

consumed when transmitting data from a source to an endpoint be 

determined by, first, on the amount that the receiver ultimately receives from 

the transmitter. Therefore, we only deliberate transmission and reception 

energy problems, which disturb the network level, and other potential energy 

problems at physical and channel levels are beyond the scope of the 

document. We use the physical model of the physical layer to assess the 

effectiveness of the proposed routing protocol. With a source volt of 3.3 V or 

5.0 V, the power ingesting differs from 230 mA in receiver mode to 330 mA 

in transmission mode. The transmit power and the power (in joules) specified 

by ETX and ERX respectively depend on the size of the packet (in bits), 
 

                                                                (1) 

                                                                 (2) 

 

In MANETs, present wireless MAC protocols are frequently forced by 

several channels. 

 

2.1 Advanced Encryption Standard (AES) 

  

AES is symmetrical block encryption. The protocol design provides 

denial, integrity, confidentiality, and authentication using the AES method. 

Encryption style cryptographic algorithms include sender and recipient. 

Encryption and decryption are the public key value of the sender and 

recipient. Senders and recipients share a significant value. The cryptographic 

algorithm breaks down the safest way to assign the recipient an encrypted 

and decrypted key. To give the key to the recipient, effective key delivery is 

required. A pair of keys is used for encryption. Each user has a single key 

pair. Anyone can access the public key. The private key is a secret key that 

no one knows about. The AES algorithm encrypts faster because the  
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computer has less processing time. Increasing the key size improved the size 

and safety of the block. AES is based on message retrieval, which includes a 

message and a signature. AES is fast and data is stored in compressed form. 

 

2.1.1   AES Encryption 

It uses the AES algorithm for security purposes and improves speed. This 

AES encryption converts information into a form that is not known as 

encrypted text and has ten encryption. Each round consists of four processing 

steps: sub-bytes, line breaks, a mixing column, and around key insertion. 

Rounds one through nine are identical to the tenth, which eliminates the 

process of linking the columns. The AES encryption process is illustrated in 

Figure 2: 

A)  Sub Bytes 

Each byte of the report runs independently using a nonlinear byte 

replacement table of the second byte conversion. In this table, every single 

byte represents a new byte, i.e. the line value corresponds to the 4 bits to the 

left of the byte and the column value corresponds to the 4 bytes to the right 

of the byte. In this alternative table, these row and column values are passed 

to the indexes, which are used to select the unique 8-bit code. 

B) Shift Rows 

The first status lines do not change when the shift line is converted. A 1-byte 

left rounded offset is completed in the next row, and a 2-byte left circular 

offset is completed in the 3rd row, just as a 3-byte left circular offset is 

completed in the 4th row. The most significant of the shift line 

transformations is a series of four 4-byte columns that handle encryption 

input and output 
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Figure 2 Flowchart of AES encryption 

C) Mix columns 

The conversion of the mixing column is performed individually for each 

column. A new column is created based on each column, which is the 

function of all four bytes in that column. 

D) Add round key 

When a Random Key Converter is inserted at run time, only one column 

remains and the status bits are output by XOR using the R keyword key bits.  

Original data  

(Plain text) 

 

Add round key 

Encrypted data 

(Chipper text) 

 

Add round key 

Shift rows 

Sub bytes 

Sub bytes 

Add round key 
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It checks in a column function between 4 bytes of the status column and up 

to a recursive keyword and is treated as a byte-level operation. 

2.1.2 AES Decryption 

AES decryption extracts plain text from ciphertext that is generated by 

AES encryption. This AES decryption is performed by reversing all phases 

of AES encryption using inverse functions such as reverse shift lines, reverse 

replacement bytes, round keys, and reverse mixing columns. The reverse 

replacement bytes have an output of four XOR words (Keyword Key 

Operation) of the previous four steps from the key schedule, and the reverse 

mixing columns are not involved in the decoding process. The decryption 

process for AES is shown in the figure. 3. 
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Figure 3 Flowchart of AES decryption 
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3 Proposed System 

We offer CDS and this reduction algorithm to offer a regular of 

intermediate nodes that are used as an infrastructure-based route search space 

for the routing process. In particular, the CDS selection procedure delivers 

CDS that more efficiently supports the clustering process with some rules for 

reducing CDS size and a weighted function for reducing CDS size. Further, 

we put forward a CDS-based clustering procedure for modeling clusters 

using a weighted function and node identification for the course of selecting 

a clustering head. Also, this algorithm allows you to select gateways and 

cluster headers for installed intermediate nodes. We have developed 

additional AES-based data protection to improve network performance. We 

are implementing the environmental CRD protocol next to the Reality 

MATLAB to make it work better than traditional AODV protocols in terms 

of PDR, congestion control, and power feasting. 

 

3.1 Power Consumption in Data Centers 

 

In this subdivision, we offer the necessary functions, such as the mobility 

ratio function, the stability function, the residual energy ratio, and the 

speediness and structure of the package that support the proposed algorithms. 

 

Mobility association. Let   denote be a node. We signify R as the 

transmission radius of node   and R1 = aRwith 0 < a <1. The (MR) mobility 

association function can be conveyed as 
 

       {

                                        

                                         

  
      

  
                     

                    (3) 

 

Where, the Euclidean distance d(v, u)  among node v and node u and 
 

       {
                                              
                                  

(4) 

 

leave v alone a hub and R be the sweep of the broadcast scope of hub v. 

We signify D as a circle with focus v and sweep R. D is partitioned into two 

sections as trails: D1 is a circle with focus v and sweep R1 = 0.8 ∗ R. 

furthermore, D2 is the supplement of D1 in D. 

If the hub U in D2 is a neighbor of hub V, and the hub U exchanges from 

hub V, at that point MRA (b) = 0; If a hub U from D is a near of hub V, and  
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hub U is nearer to hub V, at that point MRV (u) = 1; If the hub U in D1 is 

near to hub V, at that point the hub U moves from UV. As it were, the hub U 

exchanges further from the hub, the worth MRV (U) turns out to be less and 

the other way around. 
 

Stability function. The stability function is represented by ST of node v if it 

can be conveyed as 

      
∑            

   

 
                                                          (5) 

Residual energy ratio. the residual energy ratio of v node if it can be 

conveyed as 

      
  

    
                           (6) 

Speed ratio. the speed ratio of v node if it can be conveyed as 

        
         

                
                                                    (7) 

Weighted function. This node functionvif it can be conveyed as 

                                                    (8) 

wherew1, w2 and w3 are casually selected filling the constraint w1 + w2 + w3 = 

1 

3.2 CDS Selection Algorithm 

We treat the MCR-VANET model as an undirected chart G = (V,E), 

where V is a lot of portable hubs and E is a lot of edges. The limit among the 

sets v and u shows that the hubs v and u are an inside scope of their remote 

transmitters. We expect that the dispersion scope of the hubs is the 

equivalent. This implies if e = {v,u}an edge in E is, it implies that v is in the 

range and v is in u. Leave G alone an associated diagram. A subset of the 

vertices V (G) in the chart G is known as a predominant set if all vertex of D 

is associated with in any event one vertex of D. In chart hypothesis, the 

littlest CDS is NP-hard.  

A hub V is a middle hub if two neighboring neighbors U and W can't 

associate. The projected CDS determination calculation can be depicted as 

surveys. In the first place, we treat all hubs as unsubstantiated hubs. Second, 

all hubs utilize an open channel to send a parcel of data to the entirety of 

their neighbors. On the off chance that hub U gets a parcel of data from hub 

V, it registers V in the rundown of neighboring hubs u, which is called n (u). 

On the off chance that the hub gets a PU data bundle, it records the 

influenced PU territory. Third, all hubs utilize an open channel to send an N 

(V) data bundle to the entirety of their neighbors. If hub U gets the data 

bundle N (v), it composes the data from N (v). At long last, if hub v has two  
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autonomous neighbors, hub v turns into a transitional hub. The arrangement 

of the middle of the road hubs is a CDS.  

 

3.3 CDS Size Reduction Algorithm 

In the principles, we utilize the projected weighting capacity (Equation 

(8) and the rundown of hub neighbors to recommend two novel standards 

that can be utilized to decrease the quantity of middle of the road CDS hubs. 

Leave V alone a middle hub. N (v) signifies N (v) as the arrangement of 

neighbors of the hub. 

Because of regulation 1 and 2, we suggest a calculation to lessen the size 

of the CDS, which is depicted as shadows. Initially, we use regulation 1 to 

expel particular halfway hubs from the CDS. Every hub erased utilizes an 

open channel to send another status memo to everyone. If a hub v gets a 

status memo, it refreshes the rundown of neighbors of hub v. Furthermore, 

Regulation 2 keeps on applying to expel some halfway hubs from the CDS. 

Every hub erased utilizes an open channel to drive another status message to 

every one of its neighbors. If a hub v gets a status memo, it refreshes the 

rundown of neighbors of hub v. At long last, other CDS with previously 

limited size can be acquired by applying the CDS resizing calculation. 

 

3.4 CDS Based Clustering 

 

Since CDS aids connect the mobile nodes to MANET, the CHs should be 

particular from this set. The foremost objective of our model is to classify the 

nodes and use them as basic functions. These clusters satisfy the stability of 

the subsequent properties, maintain the links between the nodes, save the 

control time, reduce the latency, save energy and increase the PDR 

 

3.5 Focus Region Selection Procedure 

 

 A focus area is distinct as trails. We take on that each node knows the 

location of a endpoint. Deliberate a direct SD from a node. Transmission 

distance =D, R = 250 m, focusing on the position of the node S and 

extending to the angular difference of each side. 
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4 The Projected Routing Protocol—CRD 

 

Based on the algorithm before mentioned, we suggest the CRD routing 

procedure to realize the route to a destination from a source that evades the 

precious area of the PU. To clarify, we recall some definitions of CH and 

GW as follows: 

 CH is a demonstration of a cluster whose functions compile and 

exchange messages from the remaining nodes in this cluster. A CH can 

communicate straight with a gateway or another CH. 

The intermediate node GW considers that, it can communicate straightly 

with the CH/ GW of other clusters. 

During the routing process, we observe that each cluster header and 

gateway decides which focus area and channel to drive an RREQ packet to 

Once the way from basic to a destination is establish, the clustering protocol 

is no longer required for the next session. This aids to significantly lessen 

management overhead, system latency, and .power. Also, the use of fire in 

algorithms in the CFS commissioning sector improves system 

performance.This protocol consists following phases:  

Phase 1: Source S produces an RREQ and drives it to its cluster head on the 

channel of this cluster head. 

Phase 2: If a cluster headv accepts an RREQ from S or gateway node, cluster 

headv uses the CFS procedure to select a focus region with a transferring 

channel c to onward the RREQ. If a gateway receives an RREQ from a 

cluster head or from a gateway which is not in the similar cluster with 

gateway. 

Phase 3: If an RREQ was obtain by D, it archives the sender channel and 

next-hop into its routing table top. It makes an RREP and directs it to source 

S. 

Case 1: If the (seq_num) of RREQ2 is greater than the seq_num of 

RREQ1, node v will lessen the RREQ1 and forward RREQ2. 

Case 2: When the RREQ2 has the same seq_num as the RREQ1. If the 

broadcast_id of RREQ2 is better than the broadcast_id of RREQ1, node v 

will drop the RREQ1 and forward RREQ2. 

Case 3: When the RREQ2 has the same seq_num and broadcast_id as the 

RREQ1. If the hop_count of RREQ2 is less than the hop_count of the 

RREQ1, node v will drop the RREQ1 and forward RREQ2. 

Case 4: In contrast to the above three cases, node v drops RREQ2. 

Phase 4: When every node v accepts an RREP, the routing table to onward 

this RREP to the next node. 

Phase 5: Lastly, if S obtains an RREP, it will use the routing table to transfer 

data to the D. 

 



 
 

 

 

 

 
1382  Vinothkumar et al 

 

5 Results and Discussions 

 

In this section, we discuss about the parameter and outcome performance 

of our model. In this simulation experiment, we used the tools such as 

MATLAB 2019b and PC with 4GB RAM, 1TB hard disk with i5 processor. 

The parameters and simulation factors are briefly given by below section. 

 

5.1 Environments and Parameters 

In this section, we calculate the enactment of the projected CRD route 

protocol at mobile node speeds (20, 40, 60, 80)km / h. The atmosphere and 

simulation constraints are itemized in Table 1. The test of the projected CRD 

has been realized on the mean platform. Initially, the location of the nodes is 

given at random for 1000 × 1000 m2 alignment. The PU coverage limit is 

250 m. The broadcast range of all CU is 250 m. The primary energy of every 

node is arbitrarily adjusted from 17,290 J (3 V, 1700 mA) to 289800 J (5 V, 

1700 mA). In equation (8), parameters w1, w2, and w3 were chosen to 

balance the effects of selecting the corresponding dominance, the stability of 

functions (ST), residual energy relations (RE) and velocity relations (SP) 

when selecting the cluster head, so their value is equal to 1/3. It will be the 

same. To determine the stability preferences of the corresponding dominance 

set, we select w1 = 0.4 higher than the other parameters (w2 = 0.3 and w3 = 

0.3). The simulation time is 1500 s. Table 1 display a simulation parameter 

for this study. 

Table.1 Simulation Situations and Factors 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sum of nodes 50 

Session length 5 s 

Network size 1000 × 1000 m
2
 

Data packet size 2048 bits 

Number of PU 1 

Channel switching time 5 ms 

Transmission range of nodes 250 m 

Control packet size 1024 bits 

Mobility model RWP 

Maximum nodes speed 20, 40, 60 and 80 km/h 

Initial energy 17,280∼28,800 Joules 

Source energy ETX = (330 × 5 × Packet size)/(2 × 10
6
) 

Destination energy ERX = (230 × 5 × Packet size)/(2 × 10
6
) 
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The proposed CRD protocol enactment metrics of the can be 

distinguished as follows 

 Amount of head clusters: the amount of CHs in the amount of the 

sessions. 

 Amount of new head clusters: The regular sum of new head clusters 

among two consecutive terms. 

 Amount of reuse in a cluster: The regular sum of sessions in which 

a cluster is reused. 

 Packets Sum of control packets called control overhead: the total 

sum of control packets used to establish a route from the basis to the 

endpoint. 

 Delay: Regular route setup time for one session. 

 PDR: The average ratio among the sum of packets received at the D 

and the sum of packets transfer to the source per session. 

 Energy Feasting: The average energy of dissolved energy per node 

per session. 

 Switch the sum of changed channels: the average sum of channels 

in a node must be changed when sending data from one source to an 

endpoint. 

For examination, we have executed the AODV directing convention in 

CR-AODV. The force model and multi-direct models utilized in this record 

apply to the CR-AODV convention. Every meeting speaks to the CR-AODV 

convention as follows. The PU initially advises its neighbors. Besides, as in 

the first AODV convention, the source produces and sends RREQ parcels on 

every single accessible channel. On the off chance that the CU gets the 

RREQ bundle, it advances the RREQ parcel on every channel. If the 

collector gets an RREQ, it makes an RREP react to the source similar to the 

AODV convention. At long last, if the source gets RREP, it will utilize the 

steering table to send the information to the goal. 

 

5.2. Evaluation Outcomes 

Figure 4 displays the sum of head clusters as a role of node mobility. As 

displayed in Figure 2, the sum of CHs is often 10, that is, the average sum of 

members in each group is 5. Since the weighted function in Equality (8) is a 

grouping of the stability function, the relation between the residual energy 

and the speed of the kettle. Regulation 1 and 2 of the CDS-based grouping 

procedure permanently and logically combines the positions of the 

intermediate nodes (CDSs) with the intermediate nodes. 
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Figure 4 Sum of CHs versus node mobility. 

 

Figure 5 displays the sum of the reuse of the cluster according to the 

dynamics of the node. As you can see, the number of reuse of the cluster 

decreases from 2.5 to 7.5 as the node grows. This is due to the recognition of 

the support of the weighted function and the SDE in the grouping stage. 

Besides, the sum of clusters reused reflects the stability of clusters between 

networks, i.e. the greater the number, the greater the constancy of clusters. 

As seen in Figure 3, the stability of the groups decreases with the increasing 

speed of each node. 
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Figure 5. Node mobility versus the sum of reused cluster 

 

Figure 6 shows the sum of the novel CH depending on the mobility of 

the node. As the speed increases, the amount of novel communication 

channels among two consecutive periods increases from 0.5 to 3.5. This is 

because the projected CSD is operative for maintaining cluster stability and 

keeping all associates of every cluster unaffected between sessions. 

 

 

Figure.6 Amount of new CH versus node mobility 
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The control overhead of the CRD (0.6 to 3.1) is lower than that of the 

CR-AODV (4.5 to 5.0). Because the CDS-based clustering procedure aids to 

attain effective routing space, clusters can be reused in several sessions, 

reducing the control overhead of the CRD protocol. Besides, CFS algorithms 

with the right focus area and optimal center channel assistance to establish a 

better way to lessen the overhead of the CRD protocol.  

The CR-AODV protocol, on the other hand, uses AODV as an internal 

knowledge without grouping and concentration area and sending packets 

across all channels and foremost to strict control overhead. 

 

 

Figure 7 Node mobility versus Control overheads 

 

Figure 8 shows a PDR dependent on hub elements. The PDRs of the 

CRD and Cognitive Radio-AODV conventions diminished from 0.96 to 0.79 

and from 0.86 to 0.67 individually. As should be obvious, the conveyance 

speed of the CRD convention parcels is improved than the Cognitive Radio -

AODV convention at all velocities. Since the CRD convention gives a 

predictable steering space to the directing procedure, the essential client 

chooses the essential course from the source to the goal to keep away from 

the influenced territory. In CR-AODV, the built-up course can't dispense 

with the defenseless territory of the essential client, because the unchecked 

hub can join the course from the source to the goal. Thus, the CRD 

convention is superior to the CR-AODV PDR convention. In this way, the 

PDR of the CRD convention has been essentially improved. 
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Figure 8 PDR versus node mobility 

 

6 Conclusion 

 

In this study, we suggested a CBR protocol based on functional domains 

related to dynamic channel selection. First, we proposed the main methods 

that support CRD performance, CDS selection algorithms, connected domain 

set size-reduction algorithms, and CDS based clustering procedures. In 

particular, the connected domain set procedure helped create a hierarchy of 

intermediate nodes (CDSs) that were later used as a search space for routing. 

The connected domain set resizing algorithm has improved the cluster header 

selection by some rules and reduced the weight performance and the size of 

the CDS. The choice of clusters with high clustering is based on the 

clustering of clusters in the CDS in terms of the stability of the loaded 

function, the ratio of the energy of the remaining node in the connected 

network, and the speed of the node. Group II Secondly, it supports 

intermediate nodes to dynamically select channels for sending channel-based 

focus areas and find a way to escape the unsafe territory of the primary user. 

The CRD protocol supports channel-based focus sequence selection 

algorithms to reduce delays and upsurge the capability to discover the route 

from source to endpoint. Evaluation outcomes show that CR-AODV is 

superior to the performance of our CRD protocol system in terms of total 

control costs, PDR, latency, and power consumption. In addition, the CRD 

protocol can be applied to VANET, IoT, and 5G. 
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