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Introduction maintaining a small, representative cluster while being scalable and memory-
efficient. Establishes a baseline of normal network behavior and flags

deviations as anomalies. Utilizes statistical and machine learning methods
The advent of the big data era has revolutionized the way data is collected, for anomaly detection. More adaptable to novel threats but may generate
processed, and analyzed. With the rapid growth of data streams generated  false positives. Combines both signature-based and anomaly-based methods
by various sources, traditional clustering algorithms are faced with numerous to enhance detection accuracy. Offers a more comprehensive approach to
challenges in handling streaming data efficiently. This research article explores  network anomaly detection. Real-time monitoring of financial transactions to
the significance of adaptive clustering algorithms in the context of streaming  detect fraudulent activities. Identifying unusual patterns in network traffic to

data and highlights their potential to address the unique requirements and  prevent cyberattacks. Clustering user-generated content to identify trending
complexities of big data. We review state-of-the-art adaptive clustering topics or user behavior patterns [4,5].

techniques, their applications, and the emerging trends in this field. ) ) ) ) ) ) )
The integration of deep learning techniques with adaptive clustering

The proliferation of data in the digital age has led to the emergence  aigorithms to enhance their capabilities. The development of ensemble-based
of big data, characterized by its volume, velocity, variety, and veracity.  techniques that combine multiple adaptive clustering algorithms to achieve
Traditional batch processing methods are ill-suited for handling real-time or  higher accuracy. More research into clustering algorithms that are optimized for
streaming data, which is generated continuously and rapidly. Clustering, a  specific hardware and cloud environments. Enhancing the transparency and

fundamental unsupervised machine learning technique, plays a vital role in - interpretability of clustering results, especially in applications with regulatory
data analysis, and its adaptability to streaming data is crucial for extracting compliance requirements.

meaningful insights. Adaptive clustering algorithms are specifically designed to
accommodate the dynamic nature of streaming data, making them essential

tools in the era of big data [1-3]. Conclusion

D P Adaptive clustering algorithms are indispensable tools in the era of big data,
esc"ptlon where streaming data presents numerous challenges for traditional clustering
techniques. These adaptive algorithms offer solutions to issues related to
Data distributions in streaming environments may change over time,  concept drift, memory constraints, real-time processing, and scalability. Their
leading to concept drift. Traditional clustering algorithms struggle to adaptto  applications in various domains demonstrate their value in extracting insights
these shifts, resulting in the degradation of clustering quality. Streaming data from the ever-growing stream of data. With ongoing research and emerging
often comes in a high-velocity, high-volume format. Clustering algorithms must  trends, adaptive clustering algorithms are poised to play a pivotal role in the
operate under limited memory resources, necessitating the development of continued evolution of big data analytics.
memory-efficient techniques. Real-time Processing: In many applications, the
data must be processed in real-time, imposing stringent time constraints on

clustering algorithms. References
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