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ABSTRACT

Purpose: The purpose of this study is to examine machine learning use cases in manufacturing companies
from a digital quality management (DQM) perspective and to analyze and present machine learning research
patterns from a quality management perspective.

Methods: This study was conducted based on systematic literature review methodology. A comprehensive
and systematic review was conducted on manufacturing papers covering the overall quality management proc—
ess from 2015 to 2022. A total of 3 research questions were established according to the goal of the study,
and a total of 5 literature selection criteria were set, based on which approximately 110 research papers
were selected. Based on the selected papers, machine learning research patterns according to quality manage—
ment were analyzed.

Results: The results of this study are as follows. Among quality management activities, it can be seen that
research on the use of machine learning technology is being most actively conducted in relation to quality
defect analysis. It suggests that research on the use of NN-based algorithms is taking place most actively
compared to other machine learning methods across quality management activities. Lastly, this study suggests
that the unique characteristics of each machine learning algorithm should be considered for efficient and
effective quality management in the manufacturing industry.

Conclusion: This study is significant in that it presents machine learning research trends from an industrial
perspective from a digital quality management perspective and lays the foundation for presenting optimal
machine learning algorithms in future quality management activities.
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Table 1. Review and redefine the scope of quality management in Industry 4.0

Scope of QM activities

Quality Planning - Design of Human-Computer Interface for user experience (Beard-Gunteret al. 2019)
QP - Voice-of-customer for smart city planning (Anttila and Jussila 2018)

+ Low—-carbon economic visualisation platform (Guan et al. 2021)
Quality Control - Automated surface-anomaly detection (Tabernik et al. 2020)

(QC) - Pattern recognition techniques for construction QC (Commuri et al. 2011) - Al-enabled
polishing surface analysis (Librantz et al. 2017)

Quality Assurance - Maturity model for QMS in 14.0 (Glogovac et al. 2020)
QA) - Performance indicators for QMS in 14.0 environment (Yadav et al. 2020)

Quality Improvement | - CSFs of LSS in 14.0 environment (Yadav et al. 2020)
QD - Operational Excellence in 14.0 environment (Chiarini 2020)
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Table 4. Assessment concept according to DQM system categories

DQM system category Description

- Assess the efficiency and adequacy of the approaches, including methodologies,
processes, and system capabilities, that an organization has established to achieve
its digital quality management goals.

- Assess the scope of application of digital technologies and the systematicity of the
systems established to create value for all stakeholders and society and ensure
competitiveness accordingly.

Design for Quality

- Assess the level and extent of operation and application of the systems and processes

established within the organization to achieve digital quality management.
Adaptability - Assess the level at which optimal digital technologies are appropriately applied and
utilized for the operational efficiency of organizational personnel within the
department.

- Assess the level of digital quality management activities that are evaluated and shared
throughout the organization and linked to learning for improvement.

- Improve and innovate the digital quality system based on the results of performance
analysis, and evaluate the level of connection to the creation of a digital quality
management methodology from the perspective of preventing uncertainty and
leading the future.

Performance Analysis

S DAP #g & 7Hto 2 FdS WUshA azsle] Haley
= o}g] Table 4.9 A|AF T}

§ Ropaz 5935 0 gelgov A A%

m.
HE

Table 5. Classification of ML application fields according to DQM system category

DQM system category Application domain

Analysis of customer requirements

Design for Quality Defining quality component

Supporting production and process decision

Reflection of quality conditions

Quality standardization

Adaptability Analysis of quality defect

Optimization of quality parameters
Others

Process capability analysis and management

Automation system

Performance Analysis Development of quality problem solutions

Preventative quality control
Others

9 BT AAE A, wAY Tes A ARk, vAESsE, detego s AlRdtete] Haled 28 %

& AAHoR B4 L ANSLA B,
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Table 6. ML technology trend analysis results from a DQM perspective
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Figure 8. ML utilization trends in DAP category
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