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Task 4.3 — Defect-free metal additive manufacturing RASE
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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 RASE
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Dataset RAISE
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Compiled to a simple HDF5 structure
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Baseline models RA'SE

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

Model

SlowFast
3D ResNet
MVIT

Swin3D
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Results: short journal paper
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Additive Manufacturing Letters 7

Contents lists available at geienceDirect

Additive Manufacturing Letters

journal homepage: www.elsevier.comf\mcate.faddlet

Short Communication
Reference dataset and benchmark for reconstructing laser parameters from

on-axis video in powder bed fusion of bulk stainless steel
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Results: makebench.eu RASE
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O 8 makebench.eu B &% @ & | Qsearch

Makebench Home Results

FLANDERS

MAKE

The RAISE-LPBF-Laser benchmark

A large dataset on the effect of laser power and laser dot speed
in powder bed fusion (LPBF) of 316L stainless steel bulk
material.

Predict laser properties

! What is RAISE-LPBF-Laser?

RAISE-LPBF is a large dataset on the effect of laser power and C041/layer0246/37 (632mm/s, 139W)
laser dot speed in 316L stainless steel bulk material. Both process fEred frame 2 famel23 fEme1 fome 26

200
parameters are independently sampled for each scan line from a 150
g 3 2 5 100
continuous distribution, so interactions of different parameter -
choices can be investigated. The process is monitored by an on- 0

axis camera at 20,000 frames per second. The data can be used to C033/layer0673/29 (1202mm/s, 207W) P
derive statistical properties of LPBF, as well as to build anomal Frame 0 Frame 31 frame 63 frame 94 frame 126
CoE RAISE AHP ; Prog £ y

200 10
detectors. RAISE-LPBF-Laser is the machine learning benchmark - - - - - 150
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Results: makebench.eu (ctd.)
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@ Download dataset

The training data comprises 12 cylinders, the test set 4.
Each cylinder has 669 fully randomized layers, each with
about 84 scan lines. To each line corresponds a pair of
laser parameters: speed in mms and power in W.

@ Example code

Example code to load the data in PyTorch, and a few
baseline Al models.

E The paper

C. Blanc, A. Ahar, and K. De Grave. "Reference dataset and
benchmark for reconstructing laser parameters from on-
axis video in powder bed fusion of bulk stainless steel.
Additive Manufacturing Letters (2023): 100161.

F EE—

Home Results Sign Up

:— Seeresults

Check out the results and leaderboard for this dataset.

4 How to submit

After you have built a predictive model on the training set,
you can submit predictions for the test set to get listed on
the leaderboard. Instructions on how to submit your
model's predictions. (Requires login/signup.)
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Open data RAISE
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Open Data
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Read more
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Supporting public repo RAISE
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.
= O Flanders-Make-vzw / RAISE_LPBF_Laser_benchmark Q Type [/] to search > + - ® nh &8 L

<> code () Issues [ Pullrequests () Actions [ Projects [ wiki () Security |~ Insights 2 Settings

HEKE RAISE_LPBF_Laser_benchmark Public <2 Edit Pins ~ A couldr't load subscription status. Retry | % Fork 0 - vy Star 0 -
¥ main - P 1branch »0tags Go to file Add file ~ About 8
Official repository of the RAISE-LPBF-
! degrave specify the models that are licensed differently d47f173 3 days ago %) 9 commits Laser benchmark.
M models Update ViViT.py license 3 days ago ¢ www.makebench.eu/benchmark/The...
[ -gitignore added models 2 weeks ago e
[ LICENSE.md specify the models that are licensed differently 3 days ago 0 Readme
[ README.md Readme 2 weeks ago &g View license
A Activity
datasets. first commit 2 weeks ago
B b & ¥y Ostars
[ requirements.txt first commit 2 weeks ago ® 1watching
¥ 0forks
‘= README.md Z Report repository

RAISE-LPBF-Laser benchmark repo

Releases

Mo releases published
Create a new release

Official repository of the RAISE-LPBF-Laser benchmark.

We hereby provide PyTorch code to load the dataset as well as the models we used as baselines.
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Misc. RASE

» 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 RA'SE

» 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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