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Abstract: Channel assignment has emerged as an essential study subject in Cognitive Radio-based Wireless Mesh Networks (CR-WMN). In an era of alarming increase in Multi-Radio Multi-Channel (MRMC) network expansion interference is decreased and network throughput is significantly increased when non-overlapping or partially overlapping channels are correctly integrated. Because of its ad hoc behavior, dynamic channel assignment outperforms static channel assignment. Interference reduces network throughput in the CR-WMN. As a result, there is an extensive research gap for an algorithm that dynamically distributes channels while accounting for all types of interference. This work presents a method for dynamic channel allocations using unsupervised Machine Learning (ML) that considers both coordinated and uncoordinated interference. Unsupervised machine learning uses coordinated and non-coordinated interference for dynamic channel allocation. To determine the applicability of the proposed strategy in reducing channel interference while increasing WMN throughput, a comparison analysis was performed. When the simulation results of our proposed algorithm are compared to those of the Routing Channel Assignment (RCA) algorithm, the throughput of our proposed algorithm has increased by 34% compared to both coordinated and non-coordinated interferences.
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1  Introduction

The proposed framework may well aid in developing of a comprehensive reaction to inadequacy, odd acknowledgment, shirking, and augmentation to outline availability and capacity under any conditions.

In wireless networks, interference lowers communication dependability and, consequently, network performance. IEEE 802.11, the Institute of electronics and electrical engineers, integrates partially or entirely non-overlapping channels with a variety of radio interfaces [1]. WMRs based on IEEE 802.11 have multiple radio interfaces that use available non-overlapping or partially overlapping channels. IEEE 802.11a uses 12 non-overlapping channels in 5.8 GHz bands, but IEEE 802.11b/g utilizes three non-overlapping channels in 2.4 GHz bands. WMRs may communicate with a large number of neighboring nodes at the same time by employing multiple radios and non-overlapping channels. As a result, when using wireless signal transmission signals, the node may receive all signals within its broadcast range and send data to all indications equally; however, it encounters a significant problem due to (channel) interference [2].

The current research does not sufficiently investigate all aspects of constructing an MRMC CR-WMN with dynamic channel assignment to increase throughput. One of the primary issues is interference. Before transmission, a channel is selected from among the links based simply on the node’s transmission range, and disregarding the same channel used in the Carrier Sense range (CSrange) can produce interference. A channel allocation system is necessary to overcome the interference problem. In CR-WMN, RCA is a dynamic channel assignment mechanism. This algorithm assigns channels based on information from adjacent nodes within the transmission range, but it does not take into account nodes within the carrier sensing range. However, this technique ignores nodes in the CSrange; in RCA, the same channel is assigned to two different transmission links in the CSrange, affecting throughput due to coordinated and non-coordinated interference [3]. When allocating channels to links in prior works, authors primarily consider the assigned channels, which are mostly on adjacent connections that are within the communication range. While the authors noted the interference scale, when allocating a channel to a communication link, they completely ignored nodes and connections outside the TRrange and within the CSrange. However, by considering this crucial characteristic before allocating a dynamic channel to virtually every route in the CR-WMN, they ensured that interference was kept to a minimum by taking into account routes and nodes close to one another.

The goal of this study is to offer a strategy for reducing interference by avoiding allocating the identical channel that is currently being used by any connection within CSrange. Cross-layer dynamic channel allocation procedures were improved such that they now allocate channels to CR-WMN links and linkages outside of the TRrange and CSrange. This study enhances the field of CR-WMN by increasing network throughput.

1.1 Organization of the Paper

The paper is organized as follows: first, the CR-WMN implementation and architecture are discussed; then, the state of the art on interference and MRMC wireless mesh networks is described, along with different existing algorithms and methods used to minimize the interference. Next, about the proposed algorithm and how it reduces interference by taking the CSrange into account. Finally, the results achieved by the simulation of the proposed algorithm are presented, and the output is concluded.

2  State of the Art

Diverse challenges are available on wireless networks, though various solutions are also proposed. The initial wireless internet standard for the future is called CR-WMN. It has radio nodes arranged according to mesh topology [4]. Nodes in such a network are either stationary or mobile. Each node forwards messages according to other nodes. Mesh networks can “self-heal”, which means these networks automatically re-route around a node that has lost power. WMNs are employed in various application contexts, including social security networks, college networks, mobile telephony backhaul networks, and broadband last-mile internet access. It offers a very dependable and affordable substitute for internet connectivity across border zones. Moreover, these networks have been intensely used in academia, industry research, and enterprise and community networks because of their self-organizing and self-configuring nature. In WMN, one node can robotically create and sustain mesh connectivity [5].

WMN architecture, Fig. 1 has three groups considering its node functionality [6], namely, infrastructure for a wireless mesh network, mesh routers, and communication. The infrastructure-based wireless mesh network approach is called backbone meshing because it provides a backbone for conventional clients. These are the most commonly used types of WMN. Additionally, it makes it possible for WMN to be integrated with the current wireless networks due to gateway features in mesh routers. Connected mesh routers form a network of self-healing links. Communication networks take place by using methods with a more extensive range, e.g., directional antennas. For home users, mesh routers used as access points are located on the roofs [7].
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Figure 1: Architecture of CR-WMN ([6])

Nodes contain the network for routing and configuration features in the meshing technique, which helps customers with end-user applications. WMN nodes in access points that wireless clients share and backhaul data forwarded between two access points typically use only one radio on a single channel [8]. Another problem that impairs network performance is radio interference. Transmission errors may also result from it. The same channel is used throughout the network, much like a single radio method. If any portion of the network experiences interference, this lowers the performance of the entire network [9]. Moreover, when it is used for channel assignment to reduce interference, connectivity issues also occur, and even disconnectedness takes place. Therefore, it is difficult to integrate fault tolerance or synchronization of neighboring nodes on the same channel to communicate. Due to these problems, the throughput limit becomes a problem, so WMNs have switched from a single-radio, single-channel architecture to MRMC architecture.

In light of this, all current WMN deployments adhere to the MRMC architecture, which uses multiple radios and non-overlapping channels on each node. Communication between these radios may co-occur due to how network throughput is maximized. By using multiple channels, adjacent links in the network carry traffic that is free from interference. Therefore, delays in the link layer can be reduced [10].

Instead of many benefits in the multi-channel wireless mesh network, in Fig. 1, there are some problems in communication between nodes due to which proper channel coordination is required. It consists of interference, channel assignment, synchronization, broadcasting, etc. The problem of channel allocation is NP-hard [11]. Interference has a significant influence on the network since it increases delay, reduces throughput, and results in high packet loss. These issues are resolved using static and dynamic channel assignment algorithms [12]. Every mesh router’s interface receives a permanent channel allocation under the static channel assignment technique. Even if the goal is to reduce interference, this method can only move channels so far because it changes the network topology and the time.

Thus, the channel assignment problem can be resolved dynamically [1] to reduce interference between the nodes while communicating. According to studies, interference is the factor that lowers network performance. It occurs when two or more nodes want to communicate simultaneously on the same channels while being within interference range of one another. It will increase the packet loss rate, increase delay, and decrease network throughput. There are two categories of interference in wireless mesh networks: If the source nodes of two connections are within CSrange of one another, the links are said to be coordinated interfering links. Non-coordinated interference is further divided into three types: (i) If two links, L1 (s1, r1) and L2 (s2, r2), use the same channel, the following requirements must hold for information asymmetry to interfere [13]:

d (s1, s2) > CSrange

d (r1, s2) < CSrange

d (s1, r2) > CSrange

If the source nodes s1 and s2 are outside of each other’s CSrange, along with the nodes s1 and r2, but s2 and r1 are, then in this scenario, interference from L2 can cause flow on L1 (s1, r1) to be reduced (s2, r2). Where d represents the actual separation between the nodes, (ii) Near Hidden Interference: The following need must be met for near-hidden interference, considering that L1 and L2 are two linkages:

d (s1, s3) > CSrange

d (r1, s3) < CSrange

d (s1, r3) < CSrange

According to Fig. 2, the source nodes s1 and s3 are outside of the CSrange. However, both links’ receivers are inside the TRrange of their source nodes. These links will be interfered with if transmission occurs on the same frequency channel. The third type of non-coordinated interference is far-hidden interference (iii). Accordingly:
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Figure 2: Types of interference in WMN

d (s1, s4) > CSrange

d (r1, s4) > CSrange

d (r1, r4) < CSrange

In this case, only the receivers of links 1 and 4 can sense each other. Besides, when the same channel transmits, both r1 and r4 can sense each other. This results in traffic loss that significantly affects network throughput.

The links that could potentially interfere with any other link in the network are defined using the interference model [14]. Two interference models are frequently used to establish whether a wireless transmission was effective. According to the protocol model, a transmission between two nodes is successful if the distance between them is less than or equal to the source node’s transmission range and none of the nodes in the source node’s CSrange are participating in the transmission. If the interference signal and signal-to-noise ratio of the transmitter signal to the receiver are greater than the limit value, the visual model transmission will be successful.

When there are fewer radio waves available, the author in [15] highlights the channel allocation problem and states that the issue can be resolved by lowering the maximum network interference. The authors have presented distributed and intermediate algorithms that offer channels for network links. Authors colored in contradictory graph sections using the tabu search procedure. It can only be used on a stationary network because it can lead to network stress. In addition, developing a specific program for this optimization problem shows the best solutions stated in the proposed algorithms. Existing studies on channel allocation have paid attention to static assignment approaches, but these strategies have the drawback that they reallocate the channels to solve errors. In contrast, a node in a multi-channel network can connect with any zone within a set amount of time. By using more channels in this area, interference rises. Therefore, it is crucial to address the interference issue and boost network efficiency. It was suggested [16] that a centralized, measurement-based method for assigning static channels to radios instead of connections be used to solve the problem of channel allocation and improve network throughput.

Dynamic interference-aware channel allocation algorithm for MRMC CR-WMN to address interference problems between mesh networks within WMN, as well as co-located CR networks [17]. To achieve these goals, a channel assignment server (CAS) is used for channel allocation to radios. For CAS to minimize interference between mesh routers, it must meet three requirements. (1) A common channel should be assigned to connect the two end nodes. (2) Links that can communicate must have non-overlapping channels. (3) Due to the WMN’s tree-shaped traffic pattern, a link that originates at the gateway should be given priority for allocating channels. CAS initially assesses interference from mesh routers and selects the channel for default radios to reduce interference between the WMN and the collocated wireless network. The default channel’s goal is to reduce interference between co-located wireless networks and mesh networks. CAS constructs a multi-radio conflict graph (MCG) to run radios on the channel with the least amount of interference from external radios for non-default radios in the mesh. Utilize the breath first search algorithm next to choose the channel for your mesh routers. The search in this technique starts at the link leading from the gateway node.

This method starts by adding each vertex from MCG to the list of “let L.” visit all vertices and assign channels to them; it will perform a breadth-first search. The search for the vertex with the shortest hop count begins with links related to the gateway, and any vertices with distances equal to the most minor hop count are added to a queue. Since the linkages have a high priority since they have a low hop count, these vertices are then sorted by increasing the delay values. The method then gives them a channel that is permanently assigned and does not compete with the channel assignment of their neighboring nodes. Vertices are taken from the MCG and put into a list L after being assigned a channel. It makes sure that each radio is given a single channel. If there is not a non-conflicting channel available, one is randomly chosen and given to the vertex permanently. This process continues until all MCG vertices have been visited [18].

The shared routing problem was solved using the MCWMN architecture [19]. The distributed channel assignment technique used in this work, which determines the route, is based on local topology and load data. This data is gathered from nodes that are K + 1 neighbors away. At the same time, k is the proportion of CSrange to Trange. In this method, several spanning trees are employed to distribute the load among the trees, assuming that the node may join numerous spanning trees. In addition, nodes in higher positions in a hierarchy of trees have a higher priority when linked to the internet, whereas nodes in lower positions have a lower priority. This will lead to the discrimination of those nodes, which negatively impacts their performance and communication. Although the throughput was increased and handoff management-based network management was used [20], the learning significance was not fully utilized. Recent studies [21] suggest employing an optimal channel assignment technique in MRMC wireless mesh networks to reduce non-coordinated interference. This method boosts performance in sparse networks by 19%. The only restriction is that this model can only be utilized with non-overlapping channels. To increase network throughput, channel assignment that partially overlaps is also necessary.

A technique for allocating channels that uses marginally overlapping channels. This shows where the problem is and how it will be fixed across all network links. The distance from the gate, the number of neighbors, and the distraction used to characterize the channel transmission are employed because traffic between the internet and customers should be at its optimal level [22].

The gateways can talk to each other using a load-balancing protocol to send traffic from gateways that are too busy to gateways that are not being used enough [23]. By studying the simulation results, it attempts to improve the shortest path method in order to solve the interference problem. Compared to the shortest path algorithm, this protocol can increase throughput by up to 80%. The distributed channel assignment technique used by [11] resolves the problem of channel assignment by allowing each node to choose a channel in a greedy manner. By relying on its local knowledge, it will reduce the effectiveness of its local objective function. Additionally, each node selects a channel that lowers the total cost of interference in its interference range. The good thing about this method is that each node’s assigned channel is based on local information, but the bad thing is that it does not considering interface cards per node or interface violation constraints.

The interference-aware topology of dynamic traffic has been studied, and a new definition of co-channel interference has been presented [17]. Moreover, this work presents a heuristic to resolve the issue of interference survivable topology control. Moreover, by comparing the results from existing schemes, this method gives better performance [24]. They worked on the channel assignment problem by using ant colony optimization, in which intelligent ants are used for the routing and channel assignment to minimize overall network interference. Its algorithm consists of two parts. Channel assignment is used to find out the channel that each radio interface should use, and routing is used to select the paths for the flow from sender to receiver. Moreover, traffic is assigned to each link to ensure dynamic channel assignment according to traffic patterns. This architecture reduces interference, but it has the limitation that even if channel switching occurs on some network links, the network is still connected or not. The authors in this paper compared their algorithm results in multi-channel mesh networks with the static channel assignment method [25]. They compare their results for pack delivery ratio and a number of flows using both orthogonal and partially overlapping channels. The simulation results show that RCA can successfully ensure performance and enhance network throughput. Still, there is a limitation in this approach: that they ignore the effect of interference caused by CSrange as the same channel is allocated in the CSrange of a node that communicates.

In [26], the authors proposed a Hybrid Sensor Selection (HSS) technique that combines the classification model to quickly collect a sensor sample with rich information. By employing the ideal number of devices. The correctness of WMN is not compromised while maintaining the necessary degree of accuracy.

In this research [27], the authors addressed both downlink and uplink communication. In the future, hardware and independent processing may be added to large transmission systems to save energy and promote ultra-high bandwidth. However, more research is still needed to figure out how to use ML to improve throughput.

This paper presents a novel, dependable, and energy-efficient mobile agent-based method for wireless networks while not considering the interference during the handoff from one route to the other [28].

The primary goal of this publication is to enhance the ride-hailing system’s cognition and security by including blockchain architecture. They are relying on cab usage patterns by using WMN. Therefore, they are not considering any ML technique [29].

A particle swarm optimization technique is also implemented in CR-WMN to determine the most minor identifiable energy report variation from a valid user by fraudulent users; therefore, they are not considering solutions to the interference problem by using ML [30].

Static assignment methods have received attention in past findings on channel allocation. This strategy has the issue of requiring the redeployment of channels to correct errors. In contrast, a station in a multi-channel system can connect with any region within a set amount of time. Using extra channels increases interference in such areas. Therefore, it’s crucial to address the interference issue and boost network efficiency.

In the proposed work, the base algorithm allocates channels to the links only by considering the allocated channels on the neighboring links, which are in the transmission range. Although the authors discussed the interference range when allocating a channel to a transmission link, nodes/links outside the TRrange and inside the CSrange were completely ignored. But this work took this essential factor into account in the proposed algorithm and reduced interference by taking into account the links/nodes that are in CSrange of each other before assigning a dynamic channel to any link in the CR-WMN.

3  System Model

Each node in the CR-WMN has its transmission range and carrier detection range. Nodes can communicate using the same frequency channel, as is common knowledge. The RCA algorithm has been applied to multi-radio WMN. In this method, every node generates a table for channel information. The channel is allocated when a transmitter broadcasts the packet to forward it to the next hop. Moreover, channels are dynamically changed according to the routing information of adjacent nodes. But this study has a limitation in that only the transmission range is considered to check the interference of the same channel between the links. However, the nodes that are beyond the transmission range but in the carrier sensing range have a severe effect on the network throughput [2]. To cope with the limitations of the algorithm mentioned below in Table 1, this research developed a new dynamic channel allocation algorithm, given:



1.    Start

2.    Do

3.    If (C-cur = free), then if the channel is free within the broadcast range and there is no interference, assign it to the link; if no channel is free, wait for the available channel.

4.    Keep pending for a free channel.

5.    else {while (C-pre = Yes)} (If the channel is available and is non-interferential, then the node will update its current available channel lists,)

6.    C-cur = C-pre

7.    Determine the route to the next node for expected channel C-pre

8.    Calculate the expected calculation time of transmission t pre

9.    If no channel is available, compare the received t pre with its t-pre

10.   If (t-pre’ < t-pre), inform about the route to the other node;

11.   Else wait for a channel.

12.   Determine t pre and update channel information;

13.   Inform about its address to the next node;

14.   If a node responds, inform about the last hope that another node

15.   If pending responds, save the address.

16.   Direct all nodes before waiting for the available channel;

17.   Direct next hop to store its address

18.   Else continue routing.

19.   Repeat if the destination node is not found, and continue the channel assignment
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The process outlined above allows the channels to be used when a node sends packets and frames to the next hop. A node A’s broadcast packet contains routing and Cpre information when it routes. If Channel is not being used for communication and the broadcast packet is received by nearby nodes, then Ccur is updated. Other nodes will choose the next step on their own and will not affect node A if they route to one of these.

In the proposed work, select the channel between the sender and receiver by considering all the nodes in the CSrange of both nodes. If any link is using any channel for transmission, then the same channel cannot be allocated to any other link within the CSrange of the sender or receiver. Figs. 3 and 4 depict the entire process of our suggested algorithm, demonstrating both successful and failed transmission.
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Figure 3: Successful transmission
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Figure 4: Unsuccessful transmission

3.1 Successful Transmission

Fig. 3 shows that if node A wants to communicate with node B using channel C2, then for communication, first of all, node A broadcasts a packet on channel C1 (control channel) that contains channel information, i.e., Cpre, Ccurr,tpre, hop-count = 2, and N_list (B, C, D, E). Where N list is a list of all nodes within node A’s CSrange. The route discovery packet is broadcast by Node A to all nodes in the TRrange. Node B, when receiving the packet, decrease the hop-count by 1 and then forwards this packet to all of its neighbors, e.g., node C. Node C decrese the hop-count by 1, which turns hop-count = 0. When the hop-count reaches zero, C stops broadcasting. In this case, the study is making the assumption that the broadcast routing packet gets to all of node A’s neighbors in the CSrange in two hops.

In the route reply procedure, all the nodes in the N list reply with the channel being used by them. Node A checks whether channel C2 is available in its transmission ranges (TRrange and CSrange) or not. As in this research example shown in Fig. 3, there is only one transmission link between nodes D and E, communicating on channel 3. Therefore, in a successful reply, the proposed algorithm allocates channel 2 to the transmission link between nodes A and B. Also, it updates the Ccurr = 2 in the table of node A.

3.2 Unsuccessful Transmission

Fig. 4 shows that if node A wants to communicate with node B using channel C2, then for communication: first of all, node A broadcasts a packet on channel C1 (control channel) that contains channel information, i.e., Cpre, Ccurr,tpre, hop-count = 2, and N_list (B, C, D, E). Where N_list is a list of all neighboring nodes in node A’s CSrange, of node A. Node A broadcasts the route discovery packet to all the nodes that are in the TRrange. Node B, when receiving the packet, decrements the hop-count by 1 and then forwards this packet to its neighbors, e.g., node C. Node C decrements the hop-count by 1, which turns the hop-count = 0.

C stops broadcasting when the hop-count reaches zero. The research assumes that the broadcast routing packet reaches all the CSrange neighbors of node A in two hops. In the route reply procedure, all the nodes in the N list reply with the channel being used by them. Node A checks whether channel C2 is available in its transmission ranges (TRrange and CSrange) or not. As in the research example shown in Fig. 4, this work has a transmission link between nodes D and E that also communicates with channel 2. As a result, in an incorrect answer, the proposed algorithm does not assign channel C2 to the link between nodes A and B for data transmission.

4  Results and Discussions

In simulation, the research work created a network topology consisting of 5 wireless nodes, as shown in Fig. 5. We looked at two single-hop flows to see how interference could explain the difference in throughput. The channel information for nodes is based on IEEE 802.11b. The simulation time is 10 s. The TRrange is 35 m, and the CSrange is double that, i.e., 70 m. In all the scenarios given below, flow1 is between nodes A and B, whereas flow2 is between nodes D and E.
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Figure 5: Throughput of RCA

In the first scenario, discuss the base-paper strategy by which communication between any two nodes takes place by considering only the transmission range. Nodes C, D, and E are in the CSrange of node A. When the nodes A and B want to communicate using channel C2, at the same time, this channel is used by the links D and E within the transmission range of A. Both transmitting nodes A and D are within the TRrange of each other and use the same channel, so they share the channel capacity without interfering with each other. The simulation result shows that in this case, the throughput of flow 1 is 2.7 and flow 2 is 2.6, whereas the aggregate the throughput is 5.3 Mpbs, as given in Table 2. Fig. 5 shows the topology for the throughput of RCA.
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4.1 Effect of Coordinated Interference Using RCA

Discuss the second scenario of coordinated interference in Fig. 6. It shows that when the nodes A and B want to communicate using channel C2, then at the same time, this channel is used by the links D and E within the CSrange of A. Both transmitters do not know each other and interfere. The simulation result shows that due to interference, throughput decreases from 5.3 to 4.7 Mbps, as shown in Table 2.

[image: images]

Figure 6: Throughput of RCA w.r.t coordinated interference range

4.2 Effect of Non-Coordinated Interference Using RCA

Discuss the third scenario of non-coordinated interference in Fig. 7. It shows that when the nodes A and B want to communicate using channel C2, at the same time, this channel is being used by the links D and E within the CSrange of A. Both transmitters don’t know each other and interfere. The simulation result shows that due to interference, throughput increases from 4.7 to 8.5 Mbps, as shown in Table 2.
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Figure 7: Throughput in RCA with w.r.t non-coordinated interference

Discuss the fourth scenario of non-coordinated interference in Fig. 8. It shows that when the nodes A and B want to communicate using channel C2, at the same time, this channel is being used by the links D and E outside the CSrange of A. So, both transmitters do not interfere with each other. The simulation result shows that throughput in this scenario increases from 8.5 to 10 Mbps, as shown in Table 2.
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Figure 8: Throughput for the links outside CSrange

4.3 Channel Allocation Using the Proposed Algorithm

In the last scenario, Fig. 9, the research team considered the same topology as discussed in Fig. 5. The only difference is that our proposed algorithm does not allow the same channel on both links simultaneously. It allocates channel 2 for flow 2, whereas channel 3 for flow 1, because both are in the CSrange of each other. Due to this channel allocation, the network’s throughput increases from 5.3 to 10 Mbps, as shown in Table 2. Fig. 7 shows the throughput of our proposed algorithm.
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Figure 9: Throughput using the proposed algorithm

4.4 Evaluation of the Proposed Algorithm’s Performance

Table 2 shows the throughput values obtained by each flow during the simulation and the comparison results of the throughput of RCA with the proposed algorithm.

Fig. 10 shows the impact of interference on the topology by comparing the results of RCA with the proposed algorithm and shows the results of the evaluation performed by the proposed work, whereas f1 and f2 are used for flows. The proposed system has a higher average throughput than RCA. This is true for both coordinated and uncoordinated interference.

[image: images]

Figure 10: Evaluation results of our proposed strategy

The findings discussed above show how the technique improves evaluation performance and throughput. Channel allocation in the CR-dynamic WMN. The RCA method reduces the amount of coordinated and uncoordinated interference. Low CR-WMN throughput is caused by an increase in the chance of interference as the number of channels increases. As a result, using our proposed technique increases the throughput for both coordinated and uncoordinated interferences. A few further difficulties, such as free channels that are available for transmission but are not used, resulting in excessive energy consumption, must be addressed in future research. A method for exchanging trustworthy knowledge about routes between nodes is also required.

5  Conclusion

Because of its adaptability, the CR-WMN has stood out among numerous network topologies. It is made up of an ad-hoc network and a wireless LAN. There has been researched into existing channel allocation algorithms and principles. The usage of MRMC in CR-WMN can enhance network capacity; nevertheless, interference in the network increases owing to link meshing, which has a negative impact on network throughput. So, in this study, they proposed utilization of coordinated and non-coordinated interference for dynamic channel allocation in CR-WMN based on RCA using unsupervised learning. When the simulation results of RCA and our suggested algorithm are compared, it is found that our proposed approach outperforms RCA, and the simulation results reveal that throughput has improved by 34% on average for both coordinated and non-coordinated interference.
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Table 1: Limitation of some old methods

Sr. No. Reference  Limitations

1. [10] Ignore the impact of carrier sense range interference.

2. [11] Several channels are assigned to each link.

3. [24] Utilizing channel assignments that are partially overlapping, the network
throughput must be improved.

4. [15] Long-term traffic redirection to the default channel is required.
Implementing centralized methods in virtual networks is challenging.

5. [8] The algorithm has to be tested using a mesh network with many nodes

and different interfaces.






OEBPS/Images/CMC_35735-fig-3.png
Ccur =C2
Cpre =C2
tpre =time
N_list(B,C,D,E)
Data Size

Hopcount = 2






OEBPS/Images/CMC_35735-fig-7.png





OEBPS/Images/logo.png





OEBPS/Images/CMC_35735-fig-9.png





OEBPS/Images/CMC_35735-fig-4.png
Ccur
Cpre

tpre
N_list
Data Size
Hop count =2





OEBPS/Images/table-2.png
Table 2: Throughput comparison of RCA and proposed algorithm

Throughput (Mbps)
Scenarios  Flow 1 Flow 2 Total
1 2.7 2.6 5.3
2 4.2 0.5 4.7
3 3.5 5 8.5
4 5 5 10
5 5 5 10






OEBPS/Images/cmc-logo.png





OEBPS/Images/CMC_35735-fig-2.png
$3 Near H
s2

den

2 Information
Asymmetry

s4 Far
Hidden

Cgordinated
—_—>

nterference





OEBPS/Images/copy.png





OEBPS/Images/CMC_35735-fig-1.png





OEBPS/Images/CMC_35735-fig-10.png
Throughput(mbps)

12

10 10 10
8.5
5:3
4.7
f1,f2 TRrange f1,f2 (Coordinated  f1,f2 Non coordinated

interfernce Range) interference Range

=e—=RCA =e—proposed algo





OEBPS/Images/CMC_35735-fig-6.png





OEBPS/Images/CMC_35735-fig-8.png
Flow 2
c2






