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Abstract: Wireless Sensor Networks (WSNs) are becoming increasingly important for various 

aspects of modern communication. However, the lack of reliable and secure communication 

between nodes of the WSN often hinders the realization of many of its potential applications. 

In order to overcome these issues, we propose an interference-resistant Communication 

Framework for Sensor Nodes in Wireless Sensor Networks (IRCF-WSN) which is based on 

the idea of combining different types of compatible transmission schemes to establish a secure 

and reliable communication link between nodes. The proposed framework aims to provide a 

secure and reliable connection between nodes of the WSN irrespective of the interference 

environment. In order to accomplish this goal, the framework combines several interference-

resistant techniques like frequency hopping, spread spectrum, and beam forming to form 

multiple channels of connectivity which are subsequently used for communication. 

Additionally, the framework also utilizes a novel routing algorithm to ensure that the most 

secure and reliable path is chosen for the communication. Simulation results indicate that 

using the proposed framework, the communication performance of the WSN can be improved 

significantly compared to existing solutions. 
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1. INTRODUCTION 

 

Wireless Sensor Networks (WSNs) are quickly emerging as one of the most transformational 

technologies of the 21st century. Wireless Sensor Networks (WSNs) are distributed systems that 

are designed for real-time monitoring of physical or environmental conditions. In order to ensure 

reliable and accurate data monitoring, WSNs must be properly shielded from interference[1]. 

Interference-resistant sensor nodes are critical for achieving this goal. Interference in WSNs 

arises from external sources such as radio waves and other RF signals, which is known as 

interference-registrant. These RF interference sources can cause transmission errors, disruption 

of communications, and interference for other applications using the same frequency bands[2]. 

This may lead to false sensing of events and missed detection of important events. Interference-

resistant sensor nodes are designed to mitigate interference from external systems by adopting 

robust radio frequency algorithms and techniques[3]. These techniques can include filtering 

methods, signal power control, interference avoidance schemes, and adaptive modulation.  The 

interference-resistant sensor nodes are necessary for secure WSN operations due the threat of 

jamming attacks. Jamming is a malicious type of radio frequency interference that is deliberately 

created by an attacker in order to disrupt data transmission or communication among WSN 

nodes, which introduces false data and corrupting the accuracy of sensor readings[4]. Therefore, 

current wireless sensor networks require sensors that can detect and combat these attacks. 

Interference-resistant sensor nodes must be secure and protected by cryptographic methods in 

order to prevent jamming and associated disruptions in WSN operations. The interference-

resistant sensor nodes can also enhance the overall throughput of the sensor network. Throughput 

is the amount of data that a network can reliably transfer within a given time period. 

Interference-resistant sensor nodes are designed to help minimize data losses due to external 

interference, thereby increasing the overall throughput of the WSN[5]. The interference-resistant 

sensor nodes are essential for ensuring reliable and accurate data monitoring in Wireless Sensor 

Networks. They are needed for secure WSN operations to prevent malicious jamming and for 

increasing the overall throughput of the network. Interference-resistant sensor nodes are designed 

to reduce the effects of interfering radio waves, jamming attacks, and other disturbances by 

adopting robust RF algorithms and cryptographic methods[6]. Therefore, interference-resistant 

sensor nodes are extremely important for reliable and secure sensor networks. The Interference-

Resistant protocol for Sensor Nodes in Wireless Sensor Networks has revolutionized the way 

wireless communication is used in the industrial realm. This groundbreaking new protocol has 

increased the accuracy and reliability of wireless sensor networks, making them more valuable 

than ever before. With this new technology, sensor nodes now have the ability to detect 

environmental conditions with more precision, improve the range of the networks, and 

significantly reduce interference with other nearby wireless networks[7]. The construction 

diagram has shown in the following fig.1 
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Fig 1: Construction diagram 

 

Interference-Resistant works by sending out message packets from the sensor nodes when there 

is significant interference. The messages are then routed back to the node, creating a self-

organizing communication network. This arrangement reduces the number of unnecessary 

packets sent between nodes, reducing the interference caused by retransmission[8]. In addition, 

the protocol allows the sensor nodes to identify and select the optimal communication channel 

for each message, further reducing interference. The newfound accuracy and reliability of 

Interference-Resistant makes sensor networks indispensable in a variety of applications. The 

enhanced range and increased resolution of the signals makes it possible to monitor remote 

locations accurately and reliably. The greater accuracy and increased signal range also allow for 

more precise and timely monitoring of industrial machines. This is especially advantageous in 

the industrial manufacturing sector, where machines need to be closely monitored at all times in 

order to ensure maximum efficiency and safety. The new protocol also provides greater 

flexibility in terms of designing the network, increasing its adaptability to different environment 

and scenarios[9]. This allows for greater scalability and the ability to craft robust networks out of 

resource-limited nodes. Companies can also more easily expand existing networks to include 

additional sensors when it becomes necessary. As a result, businesses are able to make more 

informed decisions with the data as well as optimize their production lines and reduce costs. The 

Interference-Resistant protocol has been a revolutionary development for Wireless Sensor 

Networks. The improved accuracy and reliability of the signals allows companies to confidently 

monitor their machines and the environment, enabling better decisions as well as improved 

scalability and flexibility of the networks. This new protocol has greatly increased the value of 

wireless sensor networks across various sectors, making them indispensable for many industrial 

applications[10]. The main contribution of the research has the following, 

 

 Security: Interference-resistant protocols help to protect sensor nodes from malicious 

interference and manage access to the network.  
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 Efficient resource utilization: Interference-resistant protocols conserve power and spectrum 

resources, allowing for longer lifetimes of sensor nodes. 

 Improved communication reliability: Interference-resistant protocols enable reliable 

communication between sensor nodes despite varying amounts of interference, thus 

increasing the robustness of the network. 

 Flexibility & Scalability: Interference-resistant protocols allow for adaptable and robust 

networks, as well as network growth over time. 

 Improved performance: Interference-resistant protocols help to reduce latency and jitter, 

resulting in better performance for nodes. 

 

The prevalence of wireless sensor networks is on the rise, and has been playing a significant role 

in modern technological advancements. However, without suitable interference-resistant 

communication framework, these wireless sensor networks will lack the capability of 

establishing a reliable communication infrastructure. This essay aims to discuss the functional 

working of interference-resistant communication framework for sensor nodes in wireless sensor 

networks. 

 

Literature Review 

Interference is one of the main issues that affect the performance of sensors in Wireless Sensor 

Networks. As the increasing number of wireless devices in the network increases, the 

interference between them becomes more significant and can lead to severe packet loss and 

degradation of communication performance[11]. To overcome interference and ensure the 

smooth and efficient functioning of Wireless Sensor Networks, interference-resistant protocols 

and algorithms must be implemented. The most common type of interference-resistant protocol 

for sensors in Wireless Sensor Networks is the Precedence-Aware Macro-Duty Cycle (PAMDC), 

which allows the network protocol to differentiate between different devices such as sensors and 

access points, and ensures that transmissions from the same node take precedence over those 

from another node in the network[12]. With PAMDC, the node with the higher priority will get 

more airtime compared to nodes with lower priority. This helps to reduce collisions and make the 

network more efficient. Another type of interference-resistant protocol is the Load-Aware Duty 

Cycle (LADC). This protocol is specially designed for networks with heavy packet load, where a 

large number of nodes are present in the network. LADC ensures that a certain portion of the 

bandwidth is allocated to each node in the network, therefore, decreasing the number of 

collisions between devices in the network, as well as ensuring that each node gets a fair share of 

the available bandwidth[13]. In addition to these protocols, there are various other approaches 

that can be implemented in a Wireless Sensor Network in order to make it more interference-

resistant. These include the use of signal scheduling and Power Control algorithms that help to 

reduce the interference between different nodes, as well as advanced Medium Access Control 

(MAC) protocols that allow for better coordination between different nodes and thus reduce the 

amount of interference. By implementing these advanced interference-resistant algorithms and 

http://journal.hmjournals.com/index.php/IJRISE
http://journal.hmjournals.com/index.php/IJRISE
https://doi.org/10.55529/ijrise23.61.75
http://creativecommons.org/licenses/by/4.0/


International Journal of Research in Science & Engineering  

ISSN: 2394-8299 

Vol: 02, No. 03, April-May 2022 

http://journal.hmjournals.com/index.php/IJRISE 

DOI: https://doi.org/10.55529/ijrise23.61.75 

 

 

 
 

Copyright The Author(s) 2022.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/)                                                        65 

protocols, sensor nodes in a Wireless Sensor Network can be protected from interference and 

ensure the smooth and efficient functioning of the network[14]. This ensures better network 

performance, leading to enhanced user experience. Wireless Sensor Networks (WSNs) are 

becoming increasingly more important as the number of sensors being used explodes. The 

increasing number of deployed and connected sensors means that interference-resistant protocols 

become ever more important in order to prevent data loss and to secure signals. Interference-

resistant protocols have long been known as essential elements of WSNs, but only recently have 

advances in the network design allowed for more robust and efficient interference-resistant 

features. Interference occurs when multiple signals are simultaneously sent over the same 

frequency, thus creating overlapping signals and corrupting data. Interference-resistant protocols 

can help reduce or even completely eliminate interference by reducing reliance on single 

frequencies and by providing better data routing[15]. In addition, these protocols also make it 

easier to identify abnormal network behavior, as well as providing greater security for data 

transmission. However, designing interference-resistant protocols for sensor nodes in WSNs 

requires taking into account their characteristics. Specifically, typical sensor nodes typically have 

limited memory and processing power, low transmission power, and may need to keep power 

consumption to a minimum in order to extend sensor lifetime. This means that implementing 

more robust interference-resistant protocols will require customizing them for each individual 

sensor-node type[16]. This can be done through the use of techniques such as quadrature 

encoding, channel hopping, adaptive rate control, and directional assignment. In order to ensure 

that interference-resistant protocols are not only efficient but also secure, cryptographic 

techniques can also be used. Cryptographic techniques such as encryption and authentication 

techniques can further increase security and signal integrity even in the presence of 

interference[17]. In addition, these techniques can also help protect signals from adversaries such 

as jamming and attack spoofing. It is evident that while interference-resistant protocols for 

sensor nodes in WSNs have become increasingly important, implementing these protocols is not 

a trivial task. Designers must take into account the specifics of each sensor node type, as well as 

explore the usefulness of cryptographic techniques in providing secure and interference-resistant 

signals[18]. However, if done properly, interference-resistant protocols can greatly enhance the 

security, reliability, and efficiency of WSNs. 

 

The novelty of the proposed research has the Interference-Resistant Communication framework 

is a novel framework for wireless sensor networks that eliminates all interference between nodes 

to create more efficient and reliable communication[19]. This framework takes into account the 

environment in which sensor nodes are located, such as multipath propagation, radio frequency 

interference, and fading. Using advanced algorithms, the proposed framework provides 

interference mitigation through the dynamic selection of optimal paths and frequency allocation. 

Furthermore, this framework is able to accurately locate the sources of interference for further 

analysis and optimization[20]. In conclusion, the Interference-Resistant Communication 

framework is a promising framework that is able to provide reliable communication between 

nodes in a wireless sensor network. 

http://journal.hmjournals.com/index.php/IJRISE
http://journal.hmjournals.com/index.php/IJRISE
https://doi.org/10.55529/ijrise23.61.75
http://creativecommons.org/licenses/by/4.0/


International Journal of Research in Science & Engineering  

ISSN: 2394-8299 

Vol: 02, No. 03, April-May 2022 

http://journal.hmjournals.com/index.php/IJRISE 

DOI: https://doi.org/10.55529/ijrise23.61.75 

 

 

 
 

Copyright The Author(s) 2022.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/)                                                        66 

Proposed Model 

Interference-Resistant Communication (IRC) is a communication protocol that uses advanced 

techniques to improve the performance of sensor nodes on wireless networks. IRC protocols 

enable sensor nodes to obtain and share data while minimizing interference from neighboring 

nodes, giving each one a better chance to access the network. To implement the IRC framework 

for sensor nodes, communication and networking protocols must be carefully designed to reduce 

or eliminate collisions between signals of competing nodes. Two of the most commonly used 

techniques are Frequency Hopping (FH) and Contention Free Protocols (CFPs). FH algorithms 

assign different frequencies to each node, allowing multiple nodes to share the same channel 

while avoiding constricted collisions. CFPs, on the other hand, strengthen the connection 

between two nodes by assigning specific transmission times to each node, thus increasing the 

time available for the received node to process the data without interference from other nodes. 

Other techniques such as Directional Antenna, Power-On-Subscribe, and Network Coding can 

also be used to further enhance the performance of IRC for sensor nodes. Directional Antennas 

allow for more precise sensing capabilities since incoming signals from outside the node 

antenna’s range are eliminated. Power-On-Subscribe ensures that the node only activates itself in 

response to pre-determined packets, conserving power and bandwidth. Lastly, Network Coding 

technology increases data reliability by providing a more robust transmission framework. The 

IRC is an invaluable addition to the firmware of any Sensor Network. With careful and precise 

implementation, IRC improves the performance of Sensor Nodes, allowing them to transfer data 

more accurately and with increased reliability. 

 

Construction 

The need for secure communication between sensor nodes in wireless sensor networks (WSNs) 

is becoming increasingly important as these networks are being used in a variety of situations. To 

meet this challenge, it is necessary to have an interference-resistant communication framework 

that is reliable and secure. This essay will discuss the various components of such a framework 

and its potential applications. The first component of an interference-resistant communication 

framework is an interference-resistant physical layer protocol. This protocol is used to ensure 

that communication between the sensor nodes is not affected by external sources such as other 

signals, radio interference, or noise. To achieve this, protocols based on spread-spectrum 

communication techniques can be used. Spread-Spectrum techniques send data over multiple 

frequencies, making it harder for external sources of interference to isolate the signal. The 

functional block diagram has shown in the following fig.2 
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Fig 2: Functional block diagram 

 

The next component of an interference-resistant communication framework is an interference-

resistant MAC layer protocol. This protocol is responsible for controlling access of sensor nodes 

to the shared medium, such as a radio band. To ensure reliability, this protocol includes 

mechanisms such as time division multiplexing and collision avoidance. Additionally, the MAC 

layer protocol can be used to create an encrypted communication channel between individual 

sensor nodes, further protecting their communication from any external sources of interference. 

Finally, an interference-resistant communication framework must also include an encryption 

system. Encryption of the data that is sent between sensor nodes helps to protect it from 

unauthorized access and modifications. It is also important to include mechanisms for securely 

storing and updating authentication keys. The construction of an interference-resistant 

communication framework is of paramount importance in order to guarantee reliable and secure 

communication in a WSN. This framework can be employed in a wide range of applications such 

as military surveillance, industrial control systems, and home automation. With the increased 

usage of WSNs, the need for secure communication is more crucial now than ever before. 

Therefore, it is essential to create reliable and secure communication protocols that are resistant 

to interference. 

 

Operating Principle 

The Interference-Resistant Communication (IRC) framework for sensor nodes in wireless sensor 

networks provides an effective solution to a wide range of wireless communication issues, such 
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as interference, signal jamming, and collisions. This framework enables sensor nodes to use a set 

of frequency bands for their communication, thereby reducing the probability of interference. 

The IRC framework provides a high degree of efficiency and flexibility to accommodate varying 

environmental conditions as well as the need for different types of data transmission. The 

framework works by having the nodes identify neighboring nodes and select their 

communication frequency bands on a dynamic basis. It then establishes the frequency bands 

between the communicating nodes and distributes signals on the selected bands. The frequency 

selection process takes advantage of the various available frequency bands, providing 

communication options when reception is difficult due to interference. The IRC framework also 

offers an added layer of security. It utilizes encryption techniques to ensure secure 

communication between nodes. This technique ensures that only authorized nodes can 

communicate with each other securely. The IRC framework is designed to provide efficient 

communication between nodes, even in cases of interference. By making use of the existing 

spectrum, it helps to effectively manage noise and interference, and still retain a high data rate 

for communication. The IRC framework is a reliable and robust communication solution for 

wireless sensor networks. 

 

Functional Working 

An interference-resistant communication framework provides a robust and efficient way for 

sensor nodes to transmit data across the network without much interference. This is achieved by 

utilizing multiple techniques such as code-division multiple access (CDMA), spread spectrum, 

frequency hopping, and orthogonal frequency-division multiple access (OFDMA). CDMA 

utilizes code word payloads to differentiate user access, and spread spectrum is used to increase 

the capacity and extending the range of the network. Frequency hopping is used to reduce the 

interference from other devices, and OFDMA is used to divide the frequency spectrum into 

separate channels, which makes it easier for the nodes to transmit data without interference.  

Another important element of interference-resistant communication framework is the use of 

adaptability technology. The nodes in the network must be able to adjust the power output, 

transmitter power and the data rate depending on the current environmental conditions and the 

amount of interference present. This ability helps ensure that the transmission between each node 

remains reliable while also providing the capability to adjust the data rates to create a more 

efficient data transmission system.  The operational flow diagram has shown in the following 

fig.3 
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Fig 3: Operational flow diagram 

 

Interference-resistant communication framework also employs two-way communication in order 

to ensure that the data transmitted is successfully received. With two-way communication, the 

nodes in the network will constantly check and verify the data they are receiving in order to 

make sure that the transmission is successful. This helps reduce the likelihood of interference 

and ensures that all nodes receive the same data. In addition, interference-resistant 

communication frameworks provide the capability to recover lost data. By using 

acknowledgement and error correction protocols, the sensor nodes can detect errors in the data 

they are transmitting and re-transmit the data if the error cannot be corrected. This ensures that 

all data is received by the nodes in the network. 

 

2. RESULTS AND DISCUSSION 

 

The proposed Interference-Resistant Communication framework (IRCF) has compared with the 

existing Power control and trajectory planning (PCTP), trust management-based secure routing 
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scheme (TMSRS), collaborative and cooperative schemes (CCS) and trust management-based 

energy efficient routing scheme (TMEERS) 

 

a. Interference Discovery Rate 

The Interference Discovery Rate (IDR) of an interference-resistant communication framework 

for sensor nodes in wireless sensor networks is a measure of the time taken to detect and resolve 

interference in the network. It is an important metric for performance evaluation of the network 

due to the effects of interference on network communication efficiency. Fig.4 shows the 

computation of Interference Discovery rate. 

 

 
Fig.4: Interference Discovery rate 

 

The IDR refers to the rate at which interfering signals are detected and/or prevented, and thus the 

amount of time required detecting and resolving interference. The IDR is composed of two 

primary components: discovery latency and resolution latency. Discovery latency is a measure of 

the time it takes for a node to detect interference from another node, while resolution latency is a 

measure of the time it takes for a node to successfully reduce or eliminate the effects of 

interference. Generally, the higher the IDR, the more efficient the network is in resolving 

interference. 
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b. Interference Omission Rate 

The Interference Omission Rate (IOR) of an Interference-Resistant Communication framework 

for Sensor Nodes in Wireless Sensor Networks (WSNs) is the rate of messages that are 

successfully transmitted across the network, despite the presence of interference. This rate is an 

important measure for evaluating the performance of a given system. Fig.5 shows the 

computation of Interference omission rate. 

 
Fig.5: Interference omission rate 

 

The IOR takes into account the impact of both external and internal interference sources, and is 

generally measured as the percentage of successfully transmitted packets that are not dropped 

due to interference. A higher IOR indicates a better system performance, as it indicates that more 

messages are being successfully delivered despite the presence of interference. 

 

c. Positive Likelihood Ratio 

The Positive likelihood ratio of Interference-Resistant Communication framework for Sensor 

Nodes in Wireless Sensor Networks is essentially a measure of the probability of successful 

communication under noisy or highly interfered channels. It indicates the efficiency of the 

communication framework when used in a highly interfered environment. Fig.6 shows the 

computation of  Positive likelihood ratio. 
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Fig.6: Positive likelihood ratio 

 

This metric is particularly useful for communication-intensive applications, as it allows for a 

determination of the best framework for successful communication. Furthermore, a high Positive 

likelihood ratio indicates that the protocol is robust in the presence of interference and is well 

suited for such applications. 

 

d. Negative Likelihood Ratio 

The Negative Likelihood Ratio (NLR) of the Interference-Resistant Communication framework 

for Sensor Nodes in Wireless Sensor Networks is a measure of the performance of the system in 

terms of how effective it is in reducing or preventing interference from other nodes in the 

network. Fig.7 shows the computation of negative likelihood ratio. 
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Fig.7: Positive likelihood ratio 

 

It is calculated by calculating the ratio of the number of nodes that experienced successful 

communication (measured by successful transmission and reception of packets) over the total 

number of nodes sending out signals in the network. The higher the ratio, the more effective and 

reliable the communication system is in avoiding interference. In other words, the higher the 

NLR, the better the system's interference-resistance capabilities. 

 

3. CONCLUSION 

 

The Interference-Resistant Communication (IRC) framework for sensor nodes in Wireless 

Sensor Networks is an end-to-end reliable communication framework designed to address issues 

posed by the interference found in most WSNs. It consists of two major components—an 

Adaptive Duty Cycle based Network Allocation Vector MAC (ADV-MAC) protocol that 

controls access to the shared radio channel, and a multi-layered Reliable Data Delivery (RDD) 

protocol that provides a high level of reliability for mission-critical data transmissions. This 

framework is designed to improve performance by reducing interference and minimizing power 

consumption.  The IRC framework works by dynamically adjusting the amount of time that 

nodes spend in active mode, with the most active nodes only spending a small portion of their 

time in active mode and the least active nodes spending more of their time in active mode. This 
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allows for an optimal usage of the power-limited resources in WSNs. Additionally, it offers a 

flexible approach to handling interference by allowing nodes to adjust their approach to the 

shared channel based on external factors. The RDD protocol is designed to minimize packet loss 

due to interference by using a multi-layered approach. It detects and filters out interference and 

aggressively retransmits lost packets. Additionally, it takes advantage of spatial diversity to 

minimize packet interference and provides a mechanism for quality of service (QoS) 

management. The IRC framework provides nodes with a reliable, low-power, low-cost, and 

interference-resistant communication solution for mission-critical applications in WSNs. 
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