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Abstract: Interference remains a significant challenge in 

modern wireless communication systems, as it degrades signal 

quality and reduces overall system performance. This research 

presents an approach to mitigating interference by combining 

high-pass filtering and adaptive sampling techniques, 

implemented using Python. The primary objective of the study is to 

enhance signal clarity and communication reliability by 

effectively isolating the desired signal from unwanted 

interference. The methodology involves applying a high-pass filter 

to remove low-frequency noise and varying the number of 

sampling points per pulse—specifically testing 10, 50, and 100 

samples. The results demonstrate that increasing the sampling 

resolution leads to improved signal reconstruction, with matching 

rates observed at approximately 40%, 70%, and 90%, respectively. 

These findings confirm that optimal sampling plays a critical role 

in detecting and suppressing interference. Moreover, the study 

highlights the potential integration of machine learning 

algorithms to dynamically adjust sampling strategies in real-time 

environments, further enhancing interference suppression 

efficiency. The proposed approach not only improves the quality 

of the received signal but also lays the groundwork for more 

intelligent and adaptive communication systems. Future research 

could explore the use of deep learning models for automatic 

interference classification and mitigation, as well as the 

implementation of adaptive filtering methods that respond to 

environmental changes. This work contributes to advancing the 

reliability and scalability of wireless communication networks, 

particularly in high-demand applications such as 5G and the 

Internet of Things (IoT), where maintaining signal integrity is 

crucial for performance and user experience. 

Keywords: High-Pass Filtering, Interference, Signal, Wireless 

Communication Systems. 
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I. INTRODUCTION

Wireless communication technologies include wireless

printers, surveillance cameras, and various 

Internet-connected devices [1]. These systems allow 

communication without wires or physical links. This makes 

them important for how we communicate today. The rise of 

wireless networks has changed how we communicate. They 

enable data exchange over large areas with little 

infrastructure [2]. In places where wired connections are hard 

to set up—like remote areas—wireless access points are 

crucial [3]. This approach uses strategically placed points to 

manage data flow and signal transmission among devices, 

such as smartphones and tablets [4]. However, wireless 

communication has challenges. Signal interference is a major 

issue that can hurt communication quality and efficiency [5]. 

This interference, along with security risks, threatens the 

reliability of these networks. Many studies in different 

countries have explored these problems [6]. For example, a 

study in Romania during October and November 2016 

looked at wireless network security and interference. It 

collected data from nearly 100,000 unique wireless access 

points in urban and rural areas [7]. The research used the 

Wigle Engine Geolocation Android app to reveal security 

concerns and vulnerabilities [8]. The findings were compared 

to earlier studies from 2012 to see how wireless security in 

Romania has changed [9]. In Morocco, another 2016 study 

analyzed about 10,000 networks in Rabat and Nahda. It found 

that only 13% of networks were unsecured, showing that 

most networks had good protection [10]. 

Our current research aims to improve wireless 

communication by tackling signal interference. We use 

Python programming to implement and test methods for 

reducing interference. By analyzing samples and comparing 

the accuracy of transmitted and received signals, we aim to 

find the best strategies for minimizing interference.  

After this introduction, the paper is organized as follows: 

Section 2 reviews related literature and past studies on 

wireless interference and security. Section 3 methodology for 

interference reduction. Section 4  

presents experimental results  

and analysis, emphasizing the  

link between sample size and 
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signal accuracy. Section 5 discusses the implications of the 

findings and suggests future research and technology 

improvements in wireless communication systems.  

II. LITERATURE SURVEY  

(Xin, Y (2011)) The paper aims to address the problem of 

joint power control and beamforming to maximize the utility 

function in the network. The paper proposes a convergent 

alternating optimization algorithm that can be applied to 

decentralized wireless networks. In the presence of noisy 

measurements and estimates, the authors analyze the 

proposed algorithm in the context of stochastic 

approximation theory and study the convergence property of 

the proposed algorithm via simulation [11]. 

(Ahmed, f et al (2020)) This research uses Software 

Defined Radio (SDR) and artificial intelligence (AI) to create 

a self-managed communication system. It can adjust to 

different node locations. It focuses on three key parameters 

that affect wireless signals: channel frequency, bandwidth, 

and modulation type. SDR collects and analyzes signal 

components. Meanwhile, AI monitors data and processes it in 

real time, detecting unwanted information. AI then integrates 

the decisions about the data read and relays them to the 

communication nodes to find their correct locations. This 

method increases the connection ratio and coverage area by 

almost two times. Adjusting node locations during peak times 

doubles the number of connected subscribers [12]. 

(J. R. Mohammed (2021)) This study aimed to reduce 

interference in wireless communication signals. Improving 

performance is vital due to the crowded spectrum and 

increasing demand for new applications. Antenna arrays with 

adaptive algorithms offer a promising solution. However, 

there are real challenges, especially with large arrays of 

controllable elements. Other issues include lengthy 

convergence times and complex beamforming networks. In 

this paper, we propose using a limited number of adaptive 

elements in the array. We found that the center elements can 

be adaptive, while the less influential elements can remain 

fixed. This method provides advantages over fully adaptive 

arrays and ensures strong interference suppression. The 

simulation results show that the proposed array creates deep 

nulls and quickly converges [13]. 

(H. Shakhatreh, et al (2023)) This study gives an overview 

of techniques to reduce interference in wireless 

communication. It covers linear filtering, equalization, and 

diversity combination as key methods [14]. 

(M. A. S. Sejan et al (2024)) This study examines how 

RNN methods address channel interference in wireless 

communications. We focus on the long short-term memory 

(LSTM) network, bidirectional LSTM network (Bi-LSTM), 

and gated recurrent unit (GRU) in two network setups. The 

first network has 10 connected devices, while the second has 

20. Bi-LSTM beats both LSTM and GRU in three areas: 

mean squared error, normalized mean squared error, and sum 

rate. LSTM and GRU yield similar results, but LSTM has a 

slight edge over GRU. We explored a combined RNN 

approach. This method shows improved performance in 

dense networks [15]. 

Table–I: Summary of Studies on Interference Mitigation 

Researcher(s) Year Main Idea Achieved Results Challenges Strengths 

Xin, Y. et al 

[11] 
2011 

This paper focuses on joint power 

control and beamforming. It aims 

to maximize the network's utility 
function. 

An alternating optimization 

algorithm was developed for 
decentralized wireless networks, 

and its convergence properties 

were analyzed using simulations. 

The presence of noisy 

measurements may affect the 

accuracy of the results derived 
from the algorithm. 

Ability to enhance 

performance in 
decentralized networks 

through an effective 

optimization algorithm. 

Ahmed, F. et al 

[12] 
2020 

Use SDR and AI to build a 

self-managed communication 

system. This system will allow 
for changing node locations. 

The proposed method achieved a 
connection ratio and coverage area 

that were almost twice as high. 

Challenges in real-time system 
implementation due to the 

complexity of changing data. 

Significant improvement 

in connection ratio 

through AI analysis of 
real-time data. 

Mohammed, A. 
et al [13] 

2021 

The study focused on reducing 

interference from wireless 
signals. This was aimed at 

boosting system performance. 

Results showed that it can select 

center elements in the array as 
adaptive. This choice improves 

interference suppression 

performance. 

Practical limitations in 

implementing fully adaptive 
arrays, especially with many 

controllable elements. 

Keep strong performance 
while simplifying with 

fewer adaptive parts. 

Oyedepo, J. et 

al [14] 
2023 

This study gives an overview of 
ways to reduce interference in 

wireless communication systems. 

Methods to reduce interference 

include linear filtering, 

equalization, and 
diversity-combination techniques. 

There is a need to improve 

interference mitigation 
techniques. This is important 

to keep up with fast changes in 

communications. 

Providing comprehensive 

information on various 

interference mitigation 
techniques. 

Sejan, M. et al 
[15] 

2024 

This study looks at how recurrent 

neural network (RNN) methods 
can reduce channel interference 

in wireless communications. 

Experimental results show that 

Bi-LSTM outperforms LSTM and 
GRU in mean squared error and 

sum rate. 

The need for different network 
settings may complicate 

implementation. 

High performance of 

Bi-LSTM compared to 
other methods in dense 

network environments. 
 

III. BACKGROUND ON INTERFERENCE 

REDUCTION IN WIRELESS COMMUNICATION 

Wireless communication methods face the problem of 

interference in transmitted and received signals, which leads 

to a decrease in the efficiency and quality of communication, 

which is manifested by voice and network interruptions. This 

ultimately diminishes the quality of communication and 

negatively affects customer satisfaction. Therefore, it is 

imperative to address the issue of interference, especially in 

light of technological advancements and improvements in 

communication quality. 

The importance of our current research stems from  

the necessity to enhance wireless 

communication quality and 

mitigate interferences that can 
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occur at any moment in our lives, as we heavily rely on 

modern communication applications. This necessitates that 

such communication be of high quality. Through this 

research, we have also been able to understand the causes of 

interference and how to address them, improving overall 

communication performance. This benefits every individual 

or company utilizing wireless communication systems. 

Additionally, the results of this research provide an advanced 

approach and new technology that contributes to reducing 

interference. The major contributions of the research are as 

follows: 

▪ Identify the factors that can lead to interference in 

wireless communications. 

▪ Explore effective solutions and modern strategies to 

reduce the impact of interference. 

▪ Utilize the Python programming language and its 

libraries to find solutions to the interference problem. 

▪ Improving the quality of wireless communication.  

A. Types of Interference in Wireless Communication 

Systems 

The possibility of interference between signals occurs 

when these two signals have the same frequency or a close 

frequency. This leads to each signal being noise relative to 

the other [16]. Interference is considered one of the most 

significant problems facing Wi-Fi networks, as it leads to a 

decrease in network performance. Interference in networks 

can arise from two main sources [17]: 

▪ Interference from devices operating with Wi-Fi 

technology: Such as devices using Bluetooth 

technology and microwave ovens. 

▪ Interference from Wi-Fi devices: A widespread issue 

where access points interfere with each other, which is 

noticeable in environments with many Wi-Fi devices. 

This type of interference can be further divided into two 

subcategories: 

▪ Common Channel Interference: This refers to the use 

of the same channel to transmit data by different 

nearby Wi-Fi devices. 

▪ Overlap between adjacent points. This type is less 

dangerous than the previous one [18]. 

B. Effects of Interference On Signal Quality And System 

Performance 

Interference weakens the signal quality, as when there is 

interference, the received signal appears clearly, and 

therefore we cannot be sure whether the data was sent 

correctly or not. The most important negative effects of 

interference are: 

▪ Poor performance: This weakness is embodied in the 

difficulty of understanding the information by the 

receiving device, which is embodied  

▪ Delay in delivering information: There is a relatively 

long period between sending the information by the 

sender and receiving it by the receiver. 

▪ Loss of information: The inability to obtain it again, 

and therefore it must be requested and sent again, 

which in turn constitutes a burden and pressure on the 

network. 

▪ Decrease in the number of users: This decrease is a 

result of the decrease in the quality of the service 

provided Increased Energy Consumption: When 

devices attempt to overcome interference, they 

consume more energy searching for stronger signals 

or retransmitting data, negatively impacting battery 

life [19]. 

From the above, it is evident that interference can have 

significant negative effects on user experience and 

satisfaction with the service provided. Therefore, it is 

essential to explore new strategies to mitigate the problem of 

interference [20]. 

C. Techniques and Strategies For Interference 

Management Wireless Networks 

Interference is a big challenge in wireless communication 

systems. It affects signal quality and lowers network 

performance. To combat this, various advanced techniques 

and strategies have been created. These focus on improving 

transmission coordination, using smart devices, and 

accessing higher frequency bands to enhance spectral 

efficiency. The following subsections highlight important 

methods for reducing interference in wireless networks. 

i. Cooperative Multi-Point Systems (CoMP)   

Cooperative Multi-Point Systems (CoMP) are designed to 

enhance the quality of wireless networks in areas where 

interference occurs. Although one of its drawbacks is that it 

increases the complexity of system operations, it expands 

coverage area and maximizes network capacity, thereby 

improving performance at both the cell edges and the center 

[21].  

This system is based on coordinating transmissions among 

base stations, and there are two main types:   

ii. Joint Processing and Transmission (CoMP-JP):   

▪ Data is sent simultaneously from multiple 

transmission points to several users located at the cell 

edges. 

▪ The goal of this process is to improve network 

performance and mitigate interference [22]. 

 

 

[Fig.1: Joint Transmission in Cooperative Multi-Point 

Systems (CoMP)] 

iii. Beamforming:  

▪ Weights are assigned to reduce interference between 

users located in different cells.   

▪ This system aims to improve 

the signal-to-noise ratio 

for each user [23]. 
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[Fig.2: Coordinated Transmission Using Beamforming 

Techniques] 

Difference between the two types:   

▪ The first relies on coordination to provide 

synchronized signals, while the second focuses on 

reducing interference.   

▪ The first is more complex but delivers higher signal 

quality [24]. 

iv. Smart Terminal Devices   

These devices utilize technologies, methods, and 

applications of artificial intelligence. With the significant 

advancements we are witnessing, these devices play a crucial 

role in reducing interference and improving performance 

quality. By employing methods such as direct 

communication between devices, nearby devices can 

communicate directly without needing to go through the 

network. This helps reduce network congestion and increases 

its efficiency [25]. 

 

 

[Fig.3: Device-to-Device Communication] 

v. Millimetre Wave Communications  

This system is used to alleviate pressure on traditional 

frequency bands, allowing for extremely high-speed data 

transmission even in densely populated environments. 

Despite challenges such as attenuation from barriers and rain, 

integrating it with multi-antenna systems like Massive 

MIMO significantly enhances performance, making it 

suitable for use in fifth-generation (5G) networks and beyond 

[26]. 

vi. Massive MIMO (Multiple Input Multiple Output) Systems 

This system uses many antennas at base stations [27]. This 

allows for the simultaneous transmission and reception of 

many signals [28]. As a result, spectral efficiency and signal 

quality improve [29], while interference effects decrease 

[30]. Also, massive MIMO systems are more energy efficient 

[31]. They can use low-cost, efficient amplifiers instead of 

those found in traditional systems [32]. 

 

 

[Fig.4: Multi-Cell Massive MIMO Network System Model] 

IV. EXPERIMENTAL ANALYSIS AND DISCUSSION 

We performed a test to evaluate the impact of interference 

on wireless communication. We proposed a smart strategy to 

fix this issue with Python. The experiment involved sending a 

signal to represent a communication channel. It also 

introduced a noise signal to simulate interference. The study 

used signal processing techniques to separate the interfering 

signals. This helped retrieve the desired signal with precision. 

A. Required Tools 

The research used the Python programming environment 

and libraries, including NumPy, Pandas, and Matplotlib. 

B. Work Procedures 

Phase 1: Signal Generation 

In this phase, the required communication signal was 

generated. As illustrated in Figure (5), the initial 

communication channel signal is a square wave signal, which 

serves as the base signal for the transmission process. 

 

 

[Fig.5: Illustrates a Signal Representing the First 

Communication Channel] 

Phase 2: Noise Signal Generation 

In this phase, a noise signal was generated to represent the 

second communication channel. This signal overlaps with the 

first one and was intentionally designed to interfere with the 

primary communication signal, as illustrated in Figure (6). 

 

[Fig.6: Noise Signal Generated for Channel Interference] 
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Phase 3: Signal Overlapping and Interference 

In this phase, both signals were transmitted simultaneously 

in an overlapping manner. This was done to create an 

interference effect, as illustrated in Figure (7). 

 

 

[Fig.7: Interference Process of the Two Signals] 

As observed in the figure, the two signals overlap during 

transmission, leading to a significant degradation in 

communication quality, as previously mentioned. Therefore, 

to mitigate this interference, it is essential to extract the 

original signal while eliminating the interfering signal. This 

objective is addressed in Phase Four. 

Phase 4: Signal Reception and Interference Cancellation 

In this phase, the goal is to recover the original signal 

without interference. A high-pass filter was utilized to 

eliminate unwanted noise. The filtering mechanism relies on 

sampling points to detect interference within each pulse of 

the original signal. Experimental results indicate that 

increasing the number of samples per pulse enhances the 

accuracy of the received signal, ensuring better alignment 

with the transmitted signal. 

In the first scenario, 10 samples were used to detect 

interference in each pulse of the transmitted signal. The 

resulting response is shown in Figure (8). 

 

 

[Fig.8: Comparison of Transmitted and Received Signals 

After Interference Removal (10 Samples)] 

Figure (8) illustrates the comparison between the original 

transmitted signal (blue) and the filtered received signal 

(purple) after interference removal. The figure demonstrates 

a noticeable alignment between the two signals. 

In the second scenario, 50 samples were used for 

interference detection in each pulse, producing the response 

shown in Figure (9). 

 

 

[Fig.9: Comparison of Transmitted and Received Signals 

After Interference Removal (50 Samples)] 

Figure (9) presents the comparison when 50 samples were 

utilized for interference detection per pulse. The results 

indicate a higher degree of matching compared to the 

previous case. 

In the third scenario, 100 samples were used for 

interference detection per pulse, yielding the response 

depicted in Figure (10). 

 

 

[Fig.10: Comparison of Transmitted and Received 

Signals After Interference Removal (100 Samples)] 

Figure (10) shows the comparison after applying 100 

detection samples per pulse. The received signal (orange) 

exhibits an almost perfect match with the original transmitted 

signal (blue), indicating a highly effective interference 

cancellation process. 

When analyzing the three previous cases, we observed an 

improvement in the results and an increase in the matching 

between the received and transmitted signals as the number 

of detection samples for interference per pulse of the 

transmitted signal increased. The results are summarized in 

Table (II). 

Table–II: Matching Percentages Comparison Across the 

Three Detection Cases 

Matching Percentage (%) Number of Samples per Pulse Case 

40 %  10 1 

70 %  50 2 

90 %  100 3 

 

To further improve the accuracy of matching between the 

transmitted and received signals, the following points are 

recommended: 

▪ Increase the number of detection samples for 

interference to further enhance signal alignment. 

▪ Explore alternative filter types to optimize 

interference cancellation. 

▪ Leverage advanced machine learning techniques for 

selecting the most effective detection samples for 

interference. 

V. CONCLUSION 

Throughout the research process, the crucial role of the 

programming language in enhancing the quality and 

efficiency of communication through signal processing 

techniques was highlighted. The findings showed that 

increasing the number of samples significantly improved 

signal alignment, with the matching rate approaching 100% 

when 100 samples were used. This encourages ongoing 

efforts to explore new strategies for enhancing wireless 

communication performance. Future work could include 

utilizing artificial intelligence and  

machine learning to improve the 

accuracy and scientific 

approach to sample selection, 

expanding experiments to a 
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larger sample size to validate and refine results, exploring 

advanced filters for more precise signal matching, 

investigating new signal processing techniques to further 

optimize performance, and applying the study to a wider 

range of communication methods to test its broader 

applicability. 

DECLARATION STATEMENT 

After aggregating input from all authors, I must verify the 

accuracy of the following information as the article's author. 

▪ Conflicts of Interest/ Competing Interests: Based on my 

understanding, this article has no conflicts of interest. 

▪ Funding Support: This article has not been sponsored or 

funded by any organization or agency. The independence 

of this research is a crucial factor in affirming its 

impartiality, as it has been conducted without any external 

sway. 

▪ Ethical Approval and Consent to Participate: The data 

provided in this article is exempt from the requirement for 

ethical approval or participant consent. 

▪ Data Access Statement and Material Availability: The 

adequate resources of this article are publicly accessible. 

▪ Authors Contributions: The authorship of this article is 

contributed equally to all participating individuals. All 

authors contributed to various stages of the research, 

including preparation, analysis, and writing, and they agree 

on the findings presented in this work. 

REFERENCES 

1. J. Gubi, et al., "Internet of Things (IoT): A vision, architectural 

elements, and future directions", Future generation computer systems, 
Vol. 29, No. 7, PP. 1645- 1660, 2013. DOI:  

https://doi.org/10.1016/j.future.2013.01.010 
2. M. Azrour, et al., "Internet of Things Security: Challenges and Key 

Issues " Security and Communication Networks, Vol. 21, No. 1, 2021. 

DOI: https://doi.org/10.1155/2021/5533843 
3. T. Marzeta and B. Hochwld, “Capacity of a Mobile Multiple-Antenna 

Communication Link in Rayleigh Flat Fading”, IEEE Transactions on 
Information Theory, Vol. 45, No. 1, PP. 139–157, 1999. DOI: 

https://doi.org/10.1109/18.746779 

4. Y. K. Dwivedi, et al., “Setting the future of digital and social media 
marketing research: Perspectives and research propositions, 

International Journal of Information Management, 2021, 59 (2). DOI: 
https://doi.org/10.1016/j.ijinfomgt.2020.102168 

5. R. J. McElice and K. N. Sivrajan, “Performance limits for channelized 

cellular telephone systems," IEEE Transactions on Information Theory, 
1994, 40(1), 21–34. DOI: https://doi.org/10.1109/18.272452 

6. Leca, C., " An Overview of Wireless Security and Statistics for 802.11 in 
Romania." ICST Transactions on Safety and Security. 2017, 4(12): DOI: 

http://dx.doi.org/10.4108/eai.28-12-2017.153518 

7. V. Ionscu, F. Smranda, I. Sma, and A.-V. Diaconu, “Current status of the 
wireless local area networks in Romania,” 2013 11th RoEduNet 

International Conference, 2013. DOI: 
https://doi.org/10.1109/RoEduNet.2013.6511752 

8. Sebar, A., S. Bulahya, et al. “An empirical study of WIFI security and 

performance in Morocco - wardriving in Rabat”. International 
Conference on Electrical and Information Technologies (ICEIT), 2016. 

DOI: http://dx.doi.org/10.1109/EITech.2016.7519621 
9. Yuchong Li, Qinghui Liu,. “A comprehensive review study of 

cyber-attacks and cyber security; Emerging trends and recent 

developments”, Energy Reports, 2021, 7(1)25, pp. 8176-8186. DOI: 
https://doi.org/10.1016/j.egyr.2021.08.126 

10. Natter, K. “Political regimes and immigration policymaking: The 

contrasting cases of Morocco and Tunisia. Political Science, 2019. 
https://dare.uva.nl/search?identifier=d556e355-58b5-4246-86ea-bd2b7

d99d07a 
11. Xin, Y., et al., “Interference Management in Wireless Communication 

Systems: Theory and Applications”, EURASIP Journal on Wireless 

Communications and Networking, 2010. DOI: 
http://dx.doi.org/10.1155/2010/687649 

12. Ahmed, F., et al., “Management of Wireless Communication Systems 

Using Artificial Intelligence-Based Software Defined Radio”, 

International Journal of Interactive Mobile Technologies (iJIM). 2020, 

14(13):107. DOI: http://dx.doi.org/10.3991/ijim.v14i13.14211 
13. J. R. Mohammed, “Interference Mitigation in the Wireless 

Communication Systems Using Adaptive Filters”, IOP Conference 

Series: Materials Science and Engineering, Volume 1152, 1st 
International Ninevah Conference on Engineering and Technology 

(INCET 2021). 5th - 6th April 2021, Ninevah, Iraq. DOI: 

http://dx.doi.org/10.1088/1757-899X/1152/1/012001 
14. H. Shakhatreh,  et al., "A Systematic Review of Interference Mitigation 

Techniques in Current and Future UAV-Assisted Wireless Networks", 
IEEE Open Journal of the Communications Society. Vol. 5, pp. 

2815-2846, 2024. DOI: 

https://doi.org/10.1109/OJCOMS.2024.3392623 
15. M. A. S. Sejan, et al., “Interference Management for a Wireless 

Communication Network Using a Recurrent Neural Network 
Approach”, Mathematics 12(11), 1755, 2024. DOI: 

https://doi.org/10.3390/math12111755 

16. R. Tanburgi, H. Jakel, & F. Jondal, “Cooperative interference 

cancellation using device-to-device communications” IEEE Commun. 

Mag., 52(6) pp. 118–124, Jun. 2014. DOI: 
https://doi.org/10.1109/MCOM.2014.6829953 

17. E. Pateromichelkis et al., “On the Development of Multi-Cell 

Coordination in 3GPP LTE / LTE-Advanced,” IEEE Commun. Surv. 
Tutorials, Vol. 15, No. 2, pp. 701–717, 2013. DOI: 

https://doi.org/10.1109/SURV.2012.071812.00127 
18. J. Lee, et al., “Coordinated multipoint transmission and reception in 

LTE-advanced systems", IEEE Communications Magazine. Vol. 50, 

No. 11, pp. 44–50, 2012. DOI: 
https://doi.org/10.1109/MCOM.2012.6353681 

19. S. Singh et al., “Coordinated Multipoint (CoMP) Reception and 
Transmission for LTE-Advanced/4G,” International Journal of 

Computer Science and Technology. 3(2) pp. 212–217, 2012. 

https://www.researchgate.net/publication/267737019_Coordinated_Mu
ltipoint_CoMP_Reception_and_Transmission_for_LTE-Advanced4G 

20. F. Bocardi et al., “Advancements in 5G Technology: Enhancing 
Connectivity and Performance in Communication Engineering," 

Engineering International, Vol. 10, No. 2, pp. 117–130, 2022. DOI: 

http://dx.doi.org/10.18034/ei.v10i2.715 
21. Duan, W.; Gu, J.; Wen, M.; Zhang, G.; Ji, Y.; Mumtaz, S. “Emerging 

Technologies for 5G-IoV Networks: Applications, Trends and 
Opportunities, Trends and Opportunities”, IEEE Network, Vol. 34, No. 

5, pp. 283–289, 2020. DOI: 

https://doi.org/10.1109/MNET.001.1900659 
22. Alzubaidi, O.T.H., Hindia, M.N., Dimyati, K., Noordin, K.A.; Wahab, 

A.N.A., Qamar, F., Hassan, R. “Interference challenges and 
management in B5G network design: A comprehensive review”. 

Electronics 2022, Vol. 11, No. 18. 2022. DOI: 

https://doi.org/10.3390/electronics11182842 
23. Siddiqui, M.U.A., Qamar, F., Ahmed, F., Nguyen, Q.N.& Hassan, R. 

“Interference management in 5G and beyond network: Requirements, 
challenges and future directions”, IEEE Access, Vol. 9, pp. 

68932–68965, 2021. DOI: 

https://doi.org/10.1109/ACCESS.2021.3073543 
24. Dangi, R., Lalwani, P., Choudhary, G., You, I.& Pau, G. “Study and 

investigation on 5G technology: A systematic review”, Sensors. Vol. 22 
No. 1, 2022. DOI: https://doi.org/10.3390/s22010026 

25. Wang, J. “CFAR-based interference mitigation for FMCW automotive 

radar systems”, IEEE Transactions on Intelligent Transportation 
Systems.  Vol. 23, No. 8, pp. 12229–12238, 2022. DOI: 

https://doi.org/10.1109/TITS.2021.3111514 
26. Qaisar, Z.H., et al, “Effective beamforming technique amid optimal 

value for wireless communication”. Electronics, 9(11), 2020. DOI: 

https://doi.org/10.3390/electronics9111869 
27. Zhang, J.; Zhang, J.; Björnson, E.; Ai, B. Local partial zero-forcing 

combining for cell-free massive MIMO systems. IEEE Trans. Commun. 
Vol. 69, No. 12, pp. 8459–8473, 2021. DOI: 

https://doi.org/10.1109/TCOMM.2021.3110214 

28. Singh, D., & Paul, A. (2019). Some Properties of Cryptographic 
Functions Employed in Wireless Communication Systems. In 

International Journal of Recent Technology and Engineering (IJRTE) 
(Vol. 8, Issue 3, pp. 4154–4157). DOI: 

https://doi.org/10.35940/ijrte.c5490.098319  

29. Malviya, Dr. L., Chawla, Prof. M. P. S.,  
& Verma, Prof. A. (2021). Present to  

Future Antennas for Wireless 
Communication. In International 

Journal of Innovative Science and 

https://doi.org/10.35940/ijisme.D1323.13040425
https://www.ijisme.org/
https://doi.org/10.1016/j.future.2013.01.010
https://doi.org/10.1155/2021/5533843
https://doi.org/10.1109/18.746779
https://doi.org/10.1016/j.ijinfomgt.2020.102168
https://doi.org/10.1109/18.272452
http://dx.doi.org/10.4108/eai.28-12-2017.153518
https://doi.org/10.1109/RoEduNet.2013.6511752
http://dx.doi.org/10.1109/EITech.2016.7519621
https://doi.org/10.1016/j.egyr.2021.08.126
https://dare.uva.nl/search?identifier=d556e355-58b5-4246-86ea-bd2b7d99d07a
https://dare.uva.nl/search?identifier=d556e355-58b5-4246-86ea-bd2b7d99d07a
http://dx.doi.org/10.1155/2010/687649
http://dx.doi.org/10.3991/ijim.v14i13.14211
http://dx.doi.org/10.1088/1757-899X/1152/1/012001
https://ieeexplore.ieee.org/author/37086147724
https://doi.org/10.1109/OJCOMS.2024.3392623
https://doi.org/10.3390/math12111755
https://doi.org/10.1109/MCOM.2014.6829953
https://doi.org/10.1109/SURV.2012.071812.00127
https://doi.org/10.1109/MCOM.2012.6353681
https://www.researchgate.net/publication/267737019_Coordinated_Multipoint_CoMP_Reception_and_Transmission_for_LTE-Advanced4G
https://www.researchgate.net/publication/267737019_Coordinated_Multipoint_CoMP_Reception_and_Transmission_for_LTE-Advanced4G
http://dx.doi.org/10.18034/ei.v10i2.715
https://doi.org/10.1109/MNET.001.1900659
https://doi.org/10.3390/electronics11182842
https://doi.org/10.1109/ACCESS.2021.3073543
https://doi.org/10.3390/s22010026
https://doi.org/10.1109/TITS.2021.3111514
https://doi.org/10.3390/electronics9111869
https://doi.org/10.1109/TCOMM.2021.3110214
https://doi.org/10.35940/ijrte.c5490.098319


International Journal of Innovative Science and Modern Engineering (IJISME) 

ISSN: 2319-6386 (Online), Volume-13 Issue-4, April 2025 

7 

Retrieval Number: 100.1/ijisme.D132313040425 
DOI: 10.35940/ijisme.D1323.13040425 

Journal Website: www.ijisme.org  

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 
© Copyright: All rights reserved. 

Modern Engineering (Vol. 7, Issue 1, pp. 1–8). DOI: 
https://doi.org/10.35940/ijisme.a1278.027121  

30. Shirisha, J., & Ramani, K. R. (2019). 5GHZ Local Area Network Into 

Sub Dividing Iot Modules for Wireless Communication Applications. In 

International Journal of Engineering and Advanced Technology (Vol. 9, 

Issue 2, pp. 4727–4731). DOI: 
https://doi.org/10.35940/ijeat.b5135.129219  

31. Saroj, S. K., Yadav, M., Jain, S., & Mishra, R. (2020). Performance 
Analysis of Q-Leach Algorithm in WSN. In International Journal of 

Inventive Engineering and Sciences (Vol. 5, Issue 10, pp. 1–4). DOI: 

https://doi.org/10.35940/ijies.i0977.0651020  
32. Swarna, B., & Haripriya, Ms. D. (2019). Temperature Monitoring using 

Wireless Sensor Network. In International Journal of Innovative 
Technology and Exploring Engineering (Vol. 8, Issue 12, pp. 

1374–1376). DOI: https://doi.org/10.35940/ijitee.l3930.1081219  

AUTHOR’S PROFILE 

Ahmed S. Obied, was born in Baghdad, Iraq, in 1987. He 

received his B.Sc. in Computer Engineering and 

Information Technology from the University of 
Technology, Baghdad, in 2009, and his M.Sc. in Electrical 

and Electronic Engineering from Universiti Tun Hussein 
Onn Malaysia (UTHM) in 2014. He began his career at Al-Mansour 

University College in 2009 as a laboratory supervisor for logic design and 

communication labs. After earning his master's degree, he returned to the 
college in 2014 as a lecturer, where he spent eight years teaching and 

supervising student projects in computer engineering and communication 
systems. In 2023, he joined Al-Nahrain University as a lecturer, actively 

involved in teaching, research, and student mentoring. He is currently 

pursuing his Ph.D. at Universiti Teknologi Malaysia (UTM), focusing his 
research on communication engineering and intelligent systems. 

 
Hind M. Taha, was born in Baghdad, Iraq, in 1988. She 

received her B.Sc. in Control and System Engineering from 

the University of Technology, Baghdad, in 2010, and her 
M.Sc. in Electrical and Electronic Engineering from 

Universiti Tun Hussein Onn Malaysia (UTHM) in 2014. 
She began her academic career at Al-Mansour University 

College in 2010, initially as a laboratory supervisor. After completing her 

master's degree, she returned to the college as a lecturer, serving for eight 
years and contributing to teaching and student mentoring. In 2023, she joined 

Al-Nahrain University, where she currently works as a lecturer, actively 
involved in teaching, research, and curriculum development in electrical and 

electronic engineering. 

 

Dr.  Ahmad Shahidan bin Abdullah is a Senior Lecturer 

in the Department of Communication Engineering at 
Universiti Teknologi Malaysia (UTM). He holds a Ph.D. 

and B.Eng. in Electrical Engineering 

(Telecommunications) from UTM. His research interests 
include the Internet of Things (IoT), wireless sensor networks, and network 

coding. He has led several notable research and community projects, 
including IoT collaborations with Tenaga Nasional Berhad (TNB), funded 

by MTDC and TNB Networking Grants. Among his initiatives is the IoT 

Carnival for Secondary School Students in Johor Bahru. Dr. Shahidan 
actively contributes to the development of real-time monitoring systems for 

smart aquaculture and home automation, and he is a member of several 
professional organizations. 

 

 

Disclaimer/Publisher’s Note: The statements, opinions and 

data contained in all publications are solely those of the 

individual author(s) and contributor(s) and not of the Blue 

Eyes Intelligence Engineering and Sciences Publication 

(BEIESP)/ journal and/or the editor(s). The Blue Eyes 

Intelligence Engineering and Sciences Publication (BEIESP) 

and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, 

instructions or products referred to in the content. 
 

 

 

 

https://doi.org/10.35940/ijisme.D1323.13040425
https://www.ijisme.org/
https://doi.org/10.35940/ijisme.a1278.027121
https://doi.org/10.35940/ijeat.b5135.129219
https://doi.org/10.35940/ijies.i0977.0651020
https://doi.org/10.35940/ijitee.l3930.1081219

