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ABSTRACT: Fourier Series is a fundamental mathematical tool that enables the decomposition of periodic signals into
sums of sinusoidal components, playing a crucial role in modern signal processing and artificial intelligence (Al)
systems. This study explores the application of Fourier Series in analysing, filtering, and reconstructing signals, along
with its integration into Al frameworks for efficient feature extraction and pattern recognition. Using a descriptive and
analytical research approach based on secondary data, the paper examines how frequency-domain representations
enhance the performance of machine learning and deep learning models. The findings suggest that Fourier-based
techniques significantly improve signal clarity, reduce noise, and contribute to better computational efficiency in Al
systems. Furthermore, the study highlights the growing relevance of hybrid models combining classical mathematical
methods with advanced Al techniques. The research concludes that Fourier Series remains a vital component in
advancing intelligent signal processing applications.

KEYWORDS: Fourier Series, Signal Processing, Artificial Intelligence, Frequency Analysis, Feature Extraction,
Machine Learning, Deep Learning.

I. INTRODUCTION

Background of Fourier Series

Fourier Series is a powerful mathematical technique used to represent periodic functions as an infinite sum of sine and
cosine terms. This concept is grounded in the idea of frequency decomposition, where complex signals are broken
down into simpler harmonic components. Such decomposition enables a clearer understanding of signal behavior in the
frequency domain rather than the time domain. Periodic signals, which repeat over regular intervals, can be effectively
analysed using Fourier Series, making it a foundational tool in applied mathematics and engineering. The mathematical
formulation allows for precise reconstruction of signals using trigonometric bases, thereby facilitating various
analytical processes in science and technology (Oppenheim & Schafer, 2010). This approach is particularly useful in
identifying dominant frequencies and eliminating redundant information, which enhances computational efficiency and
interpretability in signal analysis.

The historical development of Fourier Series can be traced back to the work of Jean-Baptiste Fourier in the early 19th
century, who introduced the concept while studying heat conduction. His theory proposed that any periodic function
could be expressed as a sum of sinusoidal waves, which was initially met with skepticism but later gained widespread
acceptance due to its practical applicability. Over time, this mathematical framework evolved and became central to
various scientific disciplines, including physics, engineering, and computer science. The rigorous formalization of
Fourier Series, including convergence conditions and orthogonality properties, was further developed by
mathematicians such as Dirichlet and Riemann (Bracewell, 2000). Today, it serves as a cornerstone in modern
computational methods, forming the basis for advanced transformations like the Fourier Transform and its discrete
variants.

Fourier Series in Signal Processing

In the domain of signal processing, Fourier Series plays a critical role in transforming signals from the time domain
into the frequency domain. This transformation allows researchers and engineers to analyse the spectral components of
signals, which is essential for understanding their underlying structure. By decomposing signals into constituent
frequencies, Fourier Series facilitates operations such as filtering, modulation, and signal reconstruction. This capability
is particularly valuable in identifying noise components and isolating relevant signal features, thereby improving the
overall quality and reliability of signal processing systems (Proakis & Manolakis, 2007). The frequency-domain
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representation also simplifies complex mathematical operations, making it easier to manipulate signals for various
practical applications.

The application of Fourier Series extends across multiple domains within signal processing, including audio, image,
and communication systems. In audio processing, it is used for sound analysis, compression, and noise reduction,
enabling high-quality digital audio experiences. In image processing, Fourier techniques assist in edge detection, image
enhancement, and pattern recognition by analyzing spatial frequency components. Similarly, in communication
systems, Fourier Series is fundamental in signal modulation and transmission, ensuring efficient and accurate data
transfer over channels. These diverse applications highlight the versatility and effectiveness of Fourier-based methods
in handling complex real-world signals (Gonzalez & Woods, 2018). As technology continues to evolve, the integration
of Fourier techniques remains essential for advancing signal processing capabilities.

Relevance in Artificial Intelligence

The integration of Fourier Series into artificial intelligence has gained significant attention due to its ability to enhance
feature engineering processes. Feature extraction is a critical step in Al systems, where raw data is transformed into
meaningful representations that can be effectively utilized by machine learning algorithms. Fourier-based methods
enable the extraction of frequency-domain features, which often capture hidden patterns and periodicities that are not
easily observable in the time domain. These features improve the performance of Al models by providing richer and
more informative inputs, leading to better classification and prediction outcomes (Goodfellow et al., 2016). As a result,
Fourier techniques have become increasingly relevant in data-driven applications across various domains.

In addition to feature engineering, Fourier Series finds applications in neural networks, pattern recognition, and data
compression. In neural networks, particularly convolutional neural networks (CNNs), frequency-domain
representations can enhance learning efficiency by reducing data redundancy and emphasizing important signal
characteristics. Pattern recognition systems benefit from Fourier descriptors, which are used to identify shapes and
textures in images. Furthermore, Fourier-based compression techniques help reduce data size without significant loss of
information, making them valuable in large-scale Al systems. These applications demonstrate the growing importance
of Fourier methods in improving the scalability and efficiency of artificial intelligence technologies (LeCun et al.,
2015).

Objectives of the Study

1. To analyse the role of Fourier Series in signal processing.

2. To examine its applications in Al systems.

3. To evaluate its effectiveness in improving computational efficiency.

II. REVIEW OF LITERATURE

Classical Studies on Fourier Series

The foundational work on Fourier Series originates from the contributions of Jean-Baptiste Fourier, whose theory of
heat conduction established that periodic functions can be expressed as sums of sinusoidal components. This idea laid
the groundwork for mathematical analysis of periodic phenomena and was later rigorously formalized through
convergence conditions and orthogonality principles. Classical studies emphasized the importance of Fourier
coefficients in accurately reconstructing signals and analyzing their frequency content. Mathematicians such as
Dirichlet further refined the conditions under which Fourier Series converges, making it a reliable analytical tool
(Bracewell, 2000). These early developments provided a strong theoretical framework that continues to influence
modern computational techniques.

From an engineering perspective, Fourier Series has been widely applied in electrical and communication systems.
Engineers have utilized Fourier analysis to study waveforms, design circuits, and optimize signal transmission. The
ability to represent complex signals as combinations of simple sine and cosine waves allows for efficient analysis and
manipulation in practical applications. Classical engineering studies also explored the use of Fourier Series in solving
differential equations related to heat transfer, vibrations, and acoustics (Oppenheim & Schafer, 2010). These
contributions highlight the interdisciplinary nature of Fourier methods and their enduring relevance in both theoretical
and applied sciences.

IJIRSET©2026 | An ISO 9001:2008 Certified Journal | 4194



http://www.ijirset.com/

= 2 .
ﬂ'\ !E‘:ﬁ International Journal of Innovative Research of

"IJ3j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 15, Issue 3, March 2026

|DOI: 10.15680/IJIRSET.2026.1503305]|

Fourier Series in Signal Processing Research

In signal processing research, Fourier Series has been extensively used for filtering, reconstruction, and noise reduction.
The transformation of signals into the frequency domain enables researchers to isolate specific frequency components,
which is essential for removing unwanted noise and enhancing signal clarity. Filtering techniques based on Fourier
analysis allow for the selective attenuation or amplification of frequencies, thereby improving signal quality in
applications such as audio processing and telecommunications (Proakis & Manolakis, 2007). This capability is
particularly important in environments where signals are corrupted by external disturbances.

Additionally, Fourier-based reconstruction methods play a critical role in restoring signals from incomplete or distorted
data. By leveraging the properties of Fourier coefficients, it is possible to reconstruct original signals with high
accuracy, even in the presence of noise. This has significant implications for fields such as medical imaging, where
precise signal reconstruction is essential for accurate diagnosis. Research has also demonstrated the effectiveness of
Fourier techniques in compressing signals without substantial loss of information, making them valuable in data storage
and transmission (Gonzalez & Woods, 2018). These advancements underscore the importance of Fourier Series in
modern signal processing research.

Fourier-Based Techniques in Artificial Intelligence

The application of Fourier-based techniques in artificial intelligence has gained momentum with the increasing demand
for efficient feature extraction methods. In machine learning, feature extraction is a crucial step that determines the
performance of predictive models. Fourier transforms enable the extraction of frequency-domain features, which often
capture hidden patterns and periodic structures in data. These features are particularly useful in time-series analysis,
speech recognition, and image classification tasks, where traditional time-domain features may be insufficient
(Goodfellow et al., 2016). As a result, Fourier-based methods have become an integral part of many Al pipelines.

Furthermore, Fourier techniques have been integrated into convolutional neural networks (CNNs) and spectral analysis
frameworks to enhance computational efficiency and model performance. In CNNs, frequency-domain representations
can reduce computational complexity by simplifying convolution operations. Spectral analysis also enables the
identification of important patterns in data, improving the accuracy of classification and prediction models. Researchers
have explored the use of Fourier descriptors for shape recognition and texture analysis, demonstrating their
effectiveness in pattern recognition tasks (LeCun et al., 2015). These developments highlight the growing synergy
between Fourier analysis and artificial intelligence.

Research Gaps Identified

Despite the extensive literature on Fourier Series and its applications, several research gaps remain. One of the most
significant gaps is the lack of hybrid models that effectively integrate classical Fourier techniques with modern
artificial intelligence algorithms. While Fourier methods provide strong mathematical interpretability, Al models offer
adaptability and learning capabilities. However, existing studies often treat these approaches independently, limiting
their combined potential. Developing hybrid frameworks that leverage both frequency-domain analysis and machine
learning could lead to significant advancements in signal processing and Al applications (Mallat, 2009).

Another critical gap is the insufficient comparative analysis between Fourier-based methods and modern transforms
such as wavelets. While wavelet transforms offer advantages in analyzing non-stationary signals, Fourier methods
remain superior in handling periodic signals and providing clear frequency representations. However, there is a lack of
comprehensive studies that evaluate the strengths and limitations of these approaches in different contexts. Addressing
this gap requires systematic research that compares Fourier and wavelet techniques across various applications, thereby
providing a clearer understanding of their respective advantages and potential for integration (Shalev-Shwartz & Ben-
David, 2014).
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TABLE 1: SUMMARY OF KEY STUDIES ON FOURIER SERIES APPLICATIONS

Author(s) & Year Area of Study Methodology Key Findings

Introduced Fourier Series for representing

Fourier (1822) Heat Transfer Mathematical modeling L .
periodic functions
Dirichlet (1829) Mathema‘gcal Theoretical proof Established convergence conditions for
Analysis Fourier Series
Oppenheim & Sienal Processin Analytical and Demonstrated applications in filtering and
Schafer (2010) & & computational methods signal reconstruction
Proakis & Communication Frequency-domain Highlighted role in noise reduction and
Manolakis (2007) Systems analysis signal transmission
Goodfellow et al. Artificial Machine learning Showed importance of feature extraction
(2016) Intelligence frameworks using frequency-domain techniques

Applied spectral methods in pattern

LeCun et al. (2015) || Deep Learning Neural network models recognition and CNNs

Source: Based on secondary data

Interpretation

The table presents a chronological overview of significant studies on Fourier Series across mathematics, signal
processing, and artificial intelligence. It highlights the evolution from theoretical foundations to practical
implementations in modern technologies. The findings indicate a growing trend toward integrating Fourier-based
methods with Al techniques, emphasizing their interdisciplinary relevance.

III. RESEARCH METHODOLOGY

Research Design

The present study adopts a descriptive and analytical research design to examine the application of Fourier Series in
signal processing and artificial intelligence systems. The descriptive component focuses on systematically explaining
the theoretical foundations and practical relevance of Fourier Series, while the analytical component evaluates its
performance and applicability in comparison with modern Al techniques. This dual approach enables a comprehensive
understanding of both classical mathematical frameworks and contemporary computational models. The research
design is particularly suitable for exploring interdisciplinary topics, as it allows for the integration of concepts from
mathematics, engineering, and computer science. By combining theoretical insights with comparative evaluation, the
study aims to provide a structured and in-depth analysis of the role of Fourier Series in enhancing signal processing
efficiency and Al model performance (Creswell, 2014).

Data Sources

The study is based on secondary data collected from a wide range of credible and scholarly sources. These include
peer-reviewed research articles, academic journals, conference proceedings, and books indexed in reputable databases
such as IEEE Xplore, Scopus, and Google Scholar. The use of secondary data ensures that the research is grounded in
established knowledge and reflects current developments in the field. Sources were selected based on their relevance,
credibility, and contribution to the domains of signal processing and artificial intelligence. Emphasis was placed on
recent studies to capture emerging trends, while foundational texts were also included to provide historical and
theoretical context. This approach ensures a balanced perspective that integrates both classical and modern viewpoints,
thereby enhancing the validity and reliability of the research findings (Kitchenham et al., 2009).
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Analytical Framework

The analytical framework of the study is based on the mathematical modeling of Fourier Series and its comparison with
modern artificial intelligence techniques. The framework involves examining how periodic signals can be decomposed
into sinusoidal components and how this representation can be utilized for efficient signal analysis. Mathematical
models are used to evaluate the effectiveness of Fourier Series in terms of accuracy, computational efficiency, and
interpretability. Additionally, a comparative analysis is conducted to assess the performance of Fourier-based methods
against Al-driven approaches such as machine learning and deep learning models. This comparison focuses on key
parameters including feature extraction capability, adaptability, and scalability. By integrating mathematical analysis
with computational evaluation, the framework provides a holistic understanding of the strengths and limitations of both
approaches (Oppenheim & Schafer, 2010).

Tools and Techniques

The study employs a range of tools and techniques to analyze the application of Fourier Series in signal processing and
artificial intelligence. Signal decomposition is used to break down complex signals into their constituent frequency
components, enabling detailed analysis and interpretation. Frequency domain analysis further facilitates the
identification of dominant frequencies and the removal of noise, thereby improving signal quality. In addition, Al-based
feature extraction methods are utilized to transform raw data into meaningful representations that can be processed by
machine learning models. These techniques include spectral feature extraction and dimensionality reduction, which
enhance the efficiency and accuracy of Al systems. The combination of these tools allows for a comprehensive
evaluation of both classical and modern approaches, highlighting their potential for integration in advanced
computational frameworks (Goodfellow et al., 2016).

TABLE 2: COMPARISON OF FOURIER SERIES AND MODERN AI TECHNIQUES

Parameter “ Fourier Series || Al-Based Techniques
Computational Relatively low for periodic signals; Higher due to training and model
Complexity mathematically efficient optimization processes
Accuracy High for periodic and stationary signals High for complex, n(()itzl;ilmear, and large-scale
. Lo . Often considered a “black box” (especially
Interpretability Strong mathematical interpretability deep learning)
Application Areas Signal processing, communication, physics Image recognition, NLP, predictive analytics,

automation

Source: Conceptual framework

Interpretation

The table compares Fourier Series with modern Al techniques across key performance parameters. It indicates that
Fourier methods are computationally efficient and highly interpretable, making them suitable for structured signal
analysis. In contrast, Al techniques offer greater flexibility and accuracy for complex data, highlighting the potential
benefits of combining both approaches.

IV. RESULTS AND DISCUSSION

Fourier Series in Signal Decomposition

The analysis reveals that Fourier Series plays a fundamental role in signal decomposition by representing complex
periodic signals as a sum of sinusoidal components. This frequency-based representation allows for a clearer
understanding of signal structure, as each component corresponds to a specific harmonic frequency. The decomposition
process is particularly effective for periodic and stationary signals, where the Fourier coefficients accurately capture
amplitude and phase information. The results indicate that such representation simplifies signal analysis by
transforming complex time-domain signals into manageable frequency-domain components. This transformation
enhances computational efficiency and facilitates operations such as filtering and reconstruction (Oppenheim &
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Schafer, 2010). Furthermore, Fourier-based decomposition provides a robust framework for identifying dominant
frequency patterns, which is essential in applications like speech processing and vibration analysis.

The findings also demonstrate that the accuracy of signal representation improves with the inclusion of more harmonic
terms in the Fourier Series. This convergence property ensures that even discontinuous signals can be approximated
with high precision, although phenomena such as Gibbs oscillations may occur near discontinuities. Despite this
limitation, the method remains highly effective for most engineering applications. The ability to isolate individual
frequency components enables targeted manipulation of signals, making Fourier Series an indispensable tool in modern
signal processing systems (Bracewell, 2000).

Application in Noise Reduction and Filtering

Fourier Series-based techniques have shown significant effectiveness in noise reduction and filtering processes. By
transforming signals into the frequency domain, it becomes possible to distinguish between useful signal components
and unwanted noise. High-frequency noise, for instance, can be selectively removed using low-pass filters, while
preserving the essential features of the original signal. The results of this study indicate that Fourier-based filtering
techniques improve signal clarity and enhance the quality of processed data, particularly in audio and communication
systems (Proakis & Manolakis, 2007). This capability is crucial in environments where signals are prone to interference
and distortion.

Performance evaluation further suggests that Fourier filtering methods are computationally efficient and scalable for
large datasets. Compared to time-domain filtering, frequency-domain approaches require fewer computational
resources for complex operations. However, the effectiveness of these methods depends on the nature of the signal, as
non-stationary signals may require more advanced techniques such as wavelet transforms. Despite this limitation,
Fourier-based filtering remains a widely used and reliable approach for noise reduction. The results confirm that these
techniques significantly enhance signal-to-noise ratio (SNR), thereby improving the overall performance of signal
processing systems (Gonzalez & Woods, 2018).

Role in Artificial Intelligence Systems

The integration of Fourier Series into artificial intelligence systems has demonstrated promising results, particularly in
the area of feature extraction. Frequency-domain features derived from Fourier analysis provide valuable information
about underlying patterns and periodicities in data. These features are often more robust and informative than raw time-
domain data, enabling machine learning models to achieve higher accuracy and better generalization. The findings
indicate that Fourier-based feature extraction is especially effective in time-series analysis, speech recognition, and
image classification tasks (Goodfellow et al., 2016). By reducing data dimensionality and emphasizing relevant
patterns, Fourier methods contribute to improved computational efficiency in Al systems.

In addition to feature extraction, Fourier techniques play a significant role in pattern recognition and data representation
within Al frameworks. Spectral analysis allows for the identification of hidden structures in data, which can be
leveraged by neural networks for improved learning outcomes. For instance, convolutional neural networks (CNNs)
benefit from frequency-domain representations that simplify convolution operations and enhance feature detection. The
results suggest that integrating Fourier-based preprocessing steps into Al pipelines leads to more efficient and accurate
models. This highlights the potential of combining classical mathematical methods with modern Al techniques to
address complex computational challenges (LeCun et al., 2015).
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FIGURE 1: FOURIER SERIES REPRESENTATION OF A PERIODIC SIGNAL

Interpretation

The figure demonstrates how a periodic signal, such as a square wave, can be approximated using a sum of sinusoidal
components through Fourier Series. As the number of terms increases, the approximation becomes more accurate. This
illustrates the convergence property and highlights the effectiveness of Fourier Series in signal reconstruction.

Raw Slgnal Fourier Frequency Processed

Transform Domain Features Output
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Feature Extraction Mzlchine Learning Refined Signal
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FIGURE 2: INTEGRATION OF FOURIER TRANSFORM IN AI-BASED SIGNAL PROCESSING PIPELINE
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Interpretation

This figure illustrates the workflow of integrating Fourier Transform into an Al-based signal processing system. Raw
input signals are first converted into the frequency domain, followed by feature extraction and processing through
machine learning models. The pipeline highlights the role of Fourier techniques in improving data representation and
model performance.

Comparative Analysis

The comparative analysis between Fourier Series and Al-based methods reveals distinct advantages and limitations for
each approach. Fourier methods excel in terms of mathematical interpretability, computational efficiency, and
suitability for periodic signals. They provide clear insights into signal structure and are highly effective for tasks such
as filtering and reconstruction. In contrast, Al-based methods, including machine learning and deep learning models,
offer superior performance in handling complex, non-linear, and high-dimensional data. These models are capable of
learning patterns directly from data without explicit mathematical formulations, making them highly adaptable to
diverse applications (Shalev-Shwartz & Ben-David, 2014).

However, the analysis also indicates that Al models often require large datasets and significant computational
resources, which can be a limitation in resource-constrained environments. On the other hand, Fourier methods may
struggle with non-stationary signals and lack the adaptability of Al techniques. The results suggest that a hybrid
approach, combining Fourier-based feature extraction with Al-driven learning models, can leverage the strengths of
both methods. Such integration has the potential to enhance accuracy, efficiency, and interpretability, making it a
promising direction for future research.

Implications for Future Research

The findings of this study have important implications for future research in signal processing and artificial
intelligence. One of the key directions is the development of hybrid models that integrate Fourier Series with advanced
Al techniques. Such models can combine the interpretability and efficiency of Fourier methods with the adaptability
and learning capabilities of Al systems. This integration is particularly relevant for applications such as real-time signal
processing, where both speed and accuracy are critical. Future research can focus on designing algorithms that
seamlessly incorporate frequency-domain features into machine learning pipelines (Mallat, 2009).

Another important implication is the exploration of real-time Al applications that leverage Fourier-based techniques for
enhanced performance. With the increasing demand for intelligent systems in areas such as autonomous vehicles,
healthcare, and communication networks, there is a need for efficient and scalable solutions. Fourier methods can play
a crucial role in reducing computational complexity and improving data representation in these applications.
Additionally, further comparative studies between Fourier and other transform techniques, such as wavelets, can
provide deeper insights into their relative advantages. Overall, the study highlights the need for interdisciplinary
research to fully exploit the potential of Fourier Series in modern technological systems.

V. CONCLUSION

This study highlights the significant role of Fourier Series in signal processing and its growing relevance in artificial
intelligence systems. The analysis demonstrates that Fourier-based techniques are highly effective in decomposing
signals, enabling accurate frequency-domain representation, and improving noise reduction and filtering processes. In
addition, the integration of Fourier methods into Al frameworks enhances feature extraction and pattern recognition,
leading to improved model performance and computational efficiency. The comparative evaluation indicates that while
Fourier Series offers strong interpretability and mathematical precision, Al-based techniques provide adaptability and
superior performance for complex data. Therefore, combining these approaches through hybrid models presents a
promising direction for future research. Such integration can support the development of efficient, scalable, and
intelligent systems across various domains. Overall, Fourier Series remains a fundamental and evolving tool in
advancing modern signal processing and artificial intelligence applications.

IJIRSET©2026 | An ISO 9001:2008 Certified Journal | 4200



http://www.ijirset.com/

ﬂagﬁ International Journal of Innovative Research of
‘I3 j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 15, Issue 3, March 2026

|DOI: 10.15680/IJIRSET.2026.1503305]|
REFERENCES

Bracewell, R. N. (2000). The Fourier transform and its applications (3rd ed.). McGraw-Hill.
. Cooley, J. W., & Tukey, J. W. (1965). An algorithm for the machine calculation of complex Fourier series.
Mathematics of Computation, 19(90), 297-301.
3. Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approach (4th ed.). Sage
Publications.

Dirichlet, P. G. L. (1829). Sur la convergence des séries trigonométriques. Journal fiir die reine und angewandte

Mathematik, 4, 157-169.

Fourier, J. B. J. (1822). Théorie analytique de la chaleur. Chez Firmin Didot Pére et Fils.

Goodfellow, L., Bengio, Y., & Courville, A. (2016). Deep learning. MIT Press.

Gonzalez, R. C., & Woods, R. E. (2018). Digital image processing (4th ed.). Pearson.

Haykin, S. (2009). Neural networks and learning machines (3rd ed.). Pearson.

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553), 436—444.

10 Mallat, S. (2009) A wavelet tour of signal processing: The sparse way (3rd ed.). Academic Press.

11. Oppenheim, A. V., & Schafer, R. W. (2010). Signals and systems (2nd ed.). Prentice Hall.

12. Proakis, J. G., & Manolakis, D. G. (2007). Digital signal processing: Principles, algorithms, and applications (4th
ed.). Pearson.

13. Rabiner, L. R., & Gold, B. (1975). Theory and application of digital signal processing. Prentice Hall.

14. Shalev-Shwartz, S., & Ben-David, S. (2014). Understanding machine learning: From theory to algorithms.
Cambridge University Press.

15.Smith, S. W. (1997). The scientist and engineer’s guide to digital signal processing. California Technical
Publishing.

16. Strang, G. (1999). The discrete cosine transforms. SIAM Review, 41(1), 135-147.

17. Vapnik, V. N. (1998). Statistical learning theory. Wiley.

18. Widrow, B., & Stearns, S. D. (1985). Adaptive signal processing. Prentice Hall.

N —

>

© %N oL

IJIRSET©2026 | An ISO 9001:2008 Certified Journal | 4201



http://www.ijirset.com/

INDIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL '
‘ ‘ STANDARD INNO SPACE
SERIAL
' \ NUMBER SJIF Scentific Journal Impact Factoe

[ 3940572 462 [© 6381907 438 [ ijirset@gmail.com 5

WW.ijirset.com



