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Research on Low-Latency IoT Data Cleaning Mechanism Based on Edge Computing
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Abstract: With the rapid development of the Internet of Things (IoT) technology, the wide deployment of various IoT devices has generated
massive heterogeneous data. These data inevitably have quality problems such as noise, missing values, and outliers during the processes of
collection, transmission, and storage, which seriously affect the accuracy of data analysis and the effectiveness of application decisions. At the
same time, real—time IoT applications such as intelligent transportation, industrial automation, and telemedicine have increasingly stringent
requirements for low latency in data processing. Traditional cloud—based centralized data cleaning methods have limitations such as high
transmission latency, large bandwidth consumption, and low resource utilization, which can no longer meet the needs of real—time
applications. As a new computing model that sinks computing, storage, and network resources to the edge of the network, edge computing
has the advantages of low latency, high bandwidth, privacy protection, and distributed deployment, providing a new technical path to solve
the low—latency requirement of IoT data cleaning. This paper conducts in—depth research on the low—latency IoT data cleaning mechanism
based on edge computing. Firstly, it systematically analyzes the development status of IoT, data characteristics, and quality problems, and
elaborates on the core role of edge computing in [oT data processing and the necessity of low—latency data cleaning. Secondly, it summarizes
the domestic and foreign research status of IoT data cleaning technology, the application of edge computing in IoT data processing, and
low—latency data processing technology, and clarifies the deficiencies of existing research. Then, it constructs the overall architecture of
low—latency IoT data cleaning based on edge computing, optimizes core cleaning algorithms such as noise filtering, missing value imputation,
and outlier detection, proposes low—latency implementation strategies such as parallel processing, distributed caching, and stream processing,
and designs corresponding performance evaluation indicators and optimization schemes. Next, by building simulation and actual test
environments and designing comparative experiments, the superiority of the proposed mechanism in terms of cleaning latency, cleaning
efficiency, and cleaning quality is verified. Finally, the research results of this paper are summarized, the research deficiencies are analyzed, and
the future research directions are prospected. The research of this paper aims to solve the low—latency problem of data cleaning in real—time

IoT applications, improve the quality and processing efficiency of IoT data, provide technical support for the landing of real—time IoT
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applications, and has important theoretical significance and practical application value.

Keywords: edge computing; Internet of Things (IoT); data cleaning; low latency; noise filtering; outlier detection
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