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Motivation

Rand-Domänen

Spezifische Trainingsdaten

3D Scene Perception

🖼 by [Armeni et al. 2017]

State-of-the-art Approaches

🖼 by [Armeni et al. 2017]

Unspezifische Trainingsdaten

🖼 by [Kirillov et al. 2023]

Foundation Models

🖼 by [Bommasani et al. 2021]
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Vision Foundation Models: Übersicht

Traditionell

Text-Prompt

Visuell-Prompt

Multi-Modal-Prompt

Model OutputInput

„the image shows …“

„the image shows …“

[Awais et al. 2023]
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Vision Foundation Models: Text-Prompt – Contrastive Language Image Pre-training

Contrastive Pre-Training Zero-shot Prediction

[Radford et al. 2021]
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OpenScene: 3D Scene Understanding with Open Vocabularies

[Peng et al. 2022]
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OpenScene: 3D Scene Understanding with Open Vocabularies

[Peng et al. 2022]
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Vision Foundation Models: Segment Anything Model (SAM)

Prompt Encoder Image Encoder

Lightweight Mask Decoder
three levels 

of masks

(P.1) (P.2) (P.4)(P.3)

[Kirillov et al. 2023]

[Moenck et al. 2023]

▪ SA-1b Datensatz: 11 Mio. 

Bilder / 1+ Mrd. Masken

▪ Datensatz durch iterative 

Erstellung: Modell-assistiert, 

semi-automatisch, voll-

automatisiert

▪ Hierarchische Masken: 

Whole, Part, Sub-part

▪ Maskierung von semantisch-

sinnvollen Regionen

▪ Klassen-agnostisch
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Vision Foundation Models: Segment Anything Model (SAM) – Industrial Examples [Moenck et al. 2023]
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Vision Foundation Models for 3D Scene Perception

Training-free

[Poux 2023]

[Yin et al. 2023][Dong et al. 2023]

[Xu et al. 2023]

[Yang et al. 2023]

Super-/Semi-supervised

[Peng et al. 2022]

[Wang et al. 2023] [Guo et al. 2023]

[Huang et al. 2023][Xiao et al. 2023]

[Ye et al. 2023]
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Vision Foundation Models for 3D Scene Perception

Training-free

[Poux 2023]
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Vision Foundation Models for 3D Scene Perception: SAM3D

Training-free

[Yang et al. 2023]
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Vision Foundation Models for 3D Scene Perception: SAMPro3D

Training-free

[Xu et al. 2023]
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Vision Foundation Models for 3D Scene Perception

SAM3D

[Yang et al. 2023]

Point Cloud Projection

[Poux 2023]

SAMPro3D

[Xu et al. 2023]

▪ Niedrige Informationsdichte 

▪ Zusammenführen 

verschiedener Aufnahmen

▪ Bi-Directional Merging

(BM) überleben nur große 

Masken

▪ Large-scale efficient

▪ Hoher Detaillierungsgrad

▪ Large-scale infeasible
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Stanford 3D Indoor Dataset (S3DIS) [Armeni et al. 2023]



Keno Moenck, M.Sc. 20.02.2024Rev. 1 16

Frame Sampling

1

2

3

… …
🖼 by [Armeni et al. 2017]
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Individual Frame Segmentation

🖼 by [Armeni et al. 2017]
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Individual Frame Segmentation

🖼 by [Armeni et al. 2017]
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Individual Frame Segmentation

x

x + 1

x + 2

x + 3

🖼 by [Armeni et al. 2017]
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Segmentation Mask Propagation

🖼 by [Armeni et al. 2017]

x

1

x + 1

2

x + 2

3

x + 3

4
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Segmentation Mask Propagation (1/4)

1
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Segmentation Mask Propagation (2/4)

2
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Segmentation Mask Propagation (3/4)

3



Keno Moenck, M.Sc. 20.02.2024Rev. 1 24

Segmentation Mask Propagation (4/4)

4
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Overall Approach

1

2

3

…

…

n

Propagating 

Known Masks

1

Automatic 

Segmentation

2

Post-

Processing

3
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Metric: Class-agnostic Instance Segmentation

GT S1

S3

S2

𝐒𝐱 = 𝐌𝒙, 𝑤𝑒𝑛𝑛
|𝑴𝒙 ∩ 𝑮𝑻|

|𝑴𝒙|
> 𝛿 ,

𝑺 = 𝑺𝟏 ∪ 𝑺𝟐 ∪ 𝑺𝟑 ∪ … ,

𝒎𝑰𝒐𝑼𝜹 =
|𝑺 ∩ 𝑮𝑻|

|𝑺 ∪ 𝑮𝑻|

[Xu et al. 2023]
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Results (mIoU)

Structural Elements Furniture
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Semantic 

Segmentation
PTv3 Area5

[Wu et al. 2023]
74,7

PTv3 6-fold
[Wu et al. 2023]

80,8

PointNet Area 5
[Charles et al. 2017]

41,1

PointNet 6-fold
[Charles et al. 2017]

47,6

Ours Area3 [𝛿 = 0.7] 76,9 89,3 90,9 74,4 60,0 47,7 88,3 74,7 72,0 68,4 88,5 86,1 85,4

Instance 

Segmentation
Ours Area3 [𝛿 = 0.7] 62,1 76,5 76,3 47,4 57,5 46,2 87,9 56,0 68,2 63,3 87,6 78,8 79,7
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Predictions
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Nutzung klassen-agnostischer Segmentierung

Prozesskettenschritt Anwendungen

• Unsupervised: Nutzung der klassen-agnostischen 

Features

[Poux et al. 2020]

[Guo et al. 2023]

• Supervised: “Superpoints”
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Predictions
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Predictions
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Flugzeugkabinen-Retrofit: Aufbauende Dienste

[Deneke et al. 2019] [Moenck et al. 2022]

[Laukotka et al. 2019]


