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>> Delivering premium software, engineering, and 3D printing services
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Additive manufacturing

» Layerwise process

» Unique geometries
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Need for centralised data platform

»— Data quality
»— Traceability (not always possible)
»— Missing data

»— Common truth




Process
monitoring
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Data Data Machine Business
Saatoy Gathering Discovery Learning Validation
f . )
Feature Balance Runa ML Evaluate
F Engineering data model Performance _‘
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»— Taking/Accessing images i
r’

»— Finding and annotating defects materialise

innovators you can count on

» Framework

» Visualizations

Strategy Data Data Machine Business = Ul
Gathering Discovery Learning Validation
I »— Model
[
_ _ i loyment
Pr— - S deployme
Feature Balance Run a ML} Evaluate
F Engineering data model Performance

»— Different defects/machines/camera/lighting

» Independent annotations -enO
element 7)
experience & expertise
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Difficulties

»— Cannot control the evironment fully -> low quality datasets
»— Annotated datasets are scarse

» Root cause analysis of detected defects

T
lead to...
Layer defects msssssss———————) Part defects
(' Understand the From manual inspection

relation between to automated inspection
layer and part defects



Timeseries analysis
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Detect behavior types
Notify operators
Predictive maintenance

Preventive actions
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Timeseries analysis ——
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»— Unlabeled data

» Non-stationary, layer based
» Large expected variance
»— Build geometry influences: - e N
- Layer tlme e
- Energy input
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Part features

» Find similar parts SRR B oo,

\!Ln

»— Optimize orientation o AT
»— Al for 3d objects

»— Number of triangles is not fixed
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It takes more than training a network

»— Gathering data is expensive
»— Data quality is poor
»— Often rely on finetuning pretrained models

»— Becoming data-driven requires a company-wide effort
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Academic reseach that can help

»— Real-world datasets

» small, semi-labeled, missing values, large variance
» Lighting conditions

» Train networks with sub-optimal lighting, create lighting conditions with thight constraints
»— Frameworks for traceable and centralised data

»— Variable input size for networks (timeseries, meshes)
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