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Big Data Quality Assessment and Cleaning Algorithm Optimization for Intelligent Engineering — Based on
Computer Deep Learning Technology
Bingwu Li, Jianming Zhang *
Hebei College of Science and Technology

Abstract : Due to the continuous explosive growth of data volume in intelligent engineering, data quality issues have
become a fundamental factor affecting the operational effectiveness and decision-making accuracy of the system. Traditional
data quality assessment and cleaning methods have obvious deficiencies in terms of low efficiency and poor performance
when dealing with large amounts of heterogeneous data. Therefore, this paper, based on the data processing requirements of
intelligent engineering systems, proposes a new solution that optimizes the big data quality assessment and cleaning algorithm
using deep learning technology : first, a multi-dimensional data quality evaluation model is constructed, and evaluation
indicators are clearly designed from five aspects : data completeness, accuracy, consistency, timeliness, and validity. Then,
a hybrid deep learning structure integrating convolutional neural network (CNN) and long short-term memory network
(LSTMD is designed to automatically and accurately detect data anomalies. Subsequently, an adaptive data cleaning method
is proposed, using the idea of reinforcement learning to enable the cleaning strategy to adjust real-time and intelligently
according to specific data conditions. The experimental part selected typical intelligent engineering data sets from industrial
Internet of Things, intelligent transportation, and smart city construction for verification. The experimental results clearly
show that compared with traditional methods, the accuracy of data quality detection of the proposed solution has increased by
23.7%, the cleaning speed has increased by 41.2%, and the error cleaning rate is strictly controlled below 2.1%. Therefore,
this paper has a very direct and significant significance for big data quality management in intelligent engineering, and is also
bound to help improve the reliability and intelligence level of intelligent engineering systems.
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