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Figure 24. Feature map of bump defect [118].
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Figure 26. (a) Approximate area of defects. (b) Intersection scatter plot. (c) Delaunay triangulation. (d) Exact area of defects [121].

embedded sensing equipment. Combining smart sensors
and mechanical devices to achieve multi-modal, real-time
defect detection of manufactured products will benefit factory
applications.

At the same time, most of the existing defect detec-
tion methods only use traditional industrial processing
and manufacturing fields. The detection data and detec-
tion methods collected in the AM processing field can be
replaced. Therefore, more traditional detection technologies
should be explored. Machine learning detection is based on
characteristics of the AM field and rely on the methodology
and experience of traditional machining defect detection. As

a result, machine learning represents the most suitable AM
defect detection program.

7. Conclusions

AM technology is considered one of the most promising
manufacturing technologies due to its unique advantages over
conventional subtractive manufacturing processes in terms of
customization, complex geometry, and near-net-shape fabric-
ation in the aerospace and defense industries. Although the
development of AM technology has been relatively successful





https://orcid.org/0000-0003-4522-2961
https://orcid.org/0000-0003-4522-2961
https://doi.org/10.1007/s40684-014-0028-x
https://doi.org/10.1007/s40684-014-0028-x
https://doi.org/10.1007/s11665-014-0958-z
https://doi.org/10.1007/s11665-014-0958-z
https://doi.org/10.3788/IRLA201847.0604002
https://doi.org/10.3788/IRLA201847.0604002
https://doi.org/10.1016/j.phpro.2010.08.089
https://doi.org/10.1016/j.phpro.2010.08.089
https://doi.org/10.1016/j.matdes.2017.12.037
https://doi.org/10.1016/j.matdes.2017.12.037
https://doi.org/10.1080/17452759.2013.778175
https://doi.org/10.1080/17452759.2013.778175
https://doi.org/10.1016/j.cirp.2019.05.004
https://doi.org/10.1016/j.cirp.2019.05.004
https://doi.org/10.1016/j.phpro.2010.08.078
https://doi.org/10.1016/j.phpro.2010.08.078
https://doi.org/10.1016/j.msea.2020.140019
https://doi.org/10.1016/j.msea.2020.140019
https://doi.org/10.1016/j.matdes.2020.108762
https://doi.org/10.1016/j.matdes.2020.108762
https://lirias.kuleuven.be/handle/123456789/185342
https://lirias.kuleuven.be/handle/123456789/185342
https://doi.org/10.1088/1361-6501/aa5c4f
https://doi.org/10.1088/1361-6501/aa5c4f
https://doi.org/10.1108/RPJ-08-2019-0224
https://doi.org/10.1108/RPJ-08-2019-0224
https://doi.org/10.1016/j.addma.2015.07.001
https://doi.org/10.1016/j.addma.2015.07.001
https://doi.org/10.1016/j.surfcoat.2020.126061
https://doi.org/10.1016/j.surfcoat.2020.126061
https://doi.org/10.3390/ma6104737
https://doi.org/10.3390/ma6104737
https://doi.org/10.1108/RPJ-02-2013-0017
https://doi.org/10.1108/RPJ-02-2013-0017
https://doi.org/10.1016/j.jmsy.2019.08.005
https://doi.org/10.1016/j.jmsy.2019.08.005
https://doi.org/10.1016/j.actamat.2018.12.027
https://doi.org/10.1016/j.actamat.2018.12.027
https://doi.org/10.1016/j.prostr.2017.12.016
https://doi.org/10.1016/j.prostr.2017.12.016
https://doi.org/10.1088/2631-7990/ab70af
https://doi.org/10.1088/2631-7990/ab70af
https://doi.org/10.3390/jmmp4030073
https://doi.org/10.3390/jmmp4030073
https://doi.org/10.3390/jmmp4030071

