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I/O Definition

Input

Organized point cloud (single-view). The dimensions of the scan are not fixed. For
every point, we know the following:

position, intensity, normal

Output

Processed point cloud for 3 different tasks (determined by the availability of data and
CNN solvability):

cleaned artefacts

localization of parts

segmentation of parts
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Modular Pipeline
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We have decided to use an CNN model with similar architecture for the chosen 3 tasks.
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Artefact Filtering I

(a) raw point clouds (b) reconstruction of uncleaned data
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Artefact Filtering II

(a) filtered point clouds (b) reconstruction of filtered data
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Part Localization

We have access to an in-house utility BinGenerator. We can generate synthetic
scans, simulating the physics of parts and structured light scanner.

(a) normal map (b) depth map (c) GT localization
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Parts Segmentation
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LU-Net I
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LU-Net II
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LU-Net III

sgt(x)(x) =

{
p(x) if gt(x) ≡ 1

1− p(x) else

BWFL = −w(x)(1− sgt(x)(x))γ log(sgt(x))

Standard BCE = −gt(x)log(p(x)) + (1− gt(x))log(1− px(x))

= (1− sgt(x)(x))log(sgt(x))
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LU-Net IV
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YOLO I

Figure: output: WxH segmentation map

Figure: output: SxSx(B ∗ 5 + C ) tensor
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YOLO II
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YOLO III
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YOLO IV
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Qualitative Results - Filtration
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Quantitative Results - Filtration

Dataset = Flexaret
# scans = 19
Analytic (s) = 4.32

IOU = J(A,B) =
|A ∩ B|
|A ∪ B|

=
|A ∩ B|

|A|+ |B| − |A ∩ B|

(min, max, avg) IoU = (0.4313, 0.942, 0.768)

GPU API backend FCNNs (s) FCNNt (s)

Vega64 OpenCL Plaid-ML ∼22 ∼220
Vega64 OpenCL TF (ROCm) ∼8 ∼80

RTX2060 CUDA TensorFlow 4.35 45.46
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Qualitative Results - Localization
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Qualitative Results - Segmentation = TO-DO
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