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Task 4.3 – Defect-free metal additive manufacturing

Laser powder bed fusion (LPBF) 

is the main industrial 3D printing process for 

metal parts

Major bottleneck: quality control
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Dataset

Fuse powder using randomized laser parameters
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Dataset
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Dataset

Compiled to a simple HDF5 structure

1TB
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Baseline models

KISS principle!

Baseline models simplified as much as possible:

⚫ Only essential preprocessing

⚫ No cropping

⚫ No camera calibration

⚫ Default hyperparameters

⚫ Using only a few (equidistant) frames
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Results: baselines
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Model Frames 

used

RMSE 

Speed

RMSE 

Power

RMSE 

Energy 

density

SlowFast 32 67.6 11.1 0.0290

3D ResNet 8 157.8 19.5 0.0520

MViT 16 191.9 24.9 0.0623

Swin3D 16 205.0 25.3 0.0568



Results: short journal paper
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Side result: AIAI conference paper
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Results: makebench.eu
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Results: makebench.eu (ctd.)
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Open data
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Supporting public repo
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Misc.

CoE RAISE AHM – WP4  – Maria Girone

➢ Master Thesis postponed to H2 2023.

➢ Experimented with ClearML Agent in VSC cloud

− Read-only git access (granted in advance)

− Job isolation: OpenStack VM + Docker + non-privileged container

⚫ Various caches are necessary for performance but break isolation

− Still GPU-accelerated

− Data access still TBD
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Next Steps 

CoE RAISE AHM – WP4  – Maria Girone

➢ Beating the baseline

➢ Helping others beat the baseline

➢ Bigger Transformers and other foundational models

− However, industry prefers small models and cheap sensors

➢ Mass density model
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drive. enable. innovate.
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