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2P=3D Semantic Consistency and Normal-Guided Multi-View Geome
nstraint based 3D Inpainting for Indoor 5G Signal Analysis
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¢ Background Clean 3Dscene @ Challenges
Original 3D scene (Simulation baseline) ‘

Hard to generate correct
structure on complex occlusion

Hard to infer completed
structure on big occlusion

~~

Geometric constraints is needed

.- Clean 3D scene without Simulate the
Remove digital . : 5G signal { }
devices |:> selected object |:> signal |:>

(3D inpainting) distribution analysis Sence understanding is needed

€ Target Design a 3D Inpainting method for Indoor 5G Signal Analysis.
4 Proposals

Overall Framework P1.1 2D-3D Semantic alignment method
P1: 2D-3D Semantic Consistency with Symmetry-Based Initial Filling

2D Semantic Segmentation 3D Semantic Scene

Structure from Removal
Motion

" Symmet ey
. W ymmetry : i E™ Remove
2D semantic i | | j = Selected
segmentation i =~ Object

‘Heater Segment 2D
:Computer Inpainting Region

\4 Y

Multi-view Normal-Guided
2D Local Structural

Refinement Completion

i . ; i\ Outpuf:
Multi-View P2: Normal-Guided Multi-View . .
Images Geometric Constraint New 3D Scene Add New Points 3D Inpainting Region 2D Inpainting Mask

P1.2 Symmetry-based Initial Filling with Mirror Mapping P2 Normal-Guided Multi-View Geometric Constraint

:Observe points @ :Estimate Points - - -:Symmetry Axis ~ ® :New points Input:

L 9% Ulj-Inpainting Scene

oo S Normal-Guided
° — = = > Local Structural
' e Completion

- l Hole Filling
Multi-view 2D Provide
Refinement filling

imize i i direction -
Optimize into
this region . U
' N
— Output:
: Inpainting Scene

¢ Experiment Results 4 Conclusion

Metrics Method Simple Complex

Bascline 0.66 0.58 , B The proposed method improve the quality
PC-SSIM Baseline+P1 0.79 0.69 , of inpainting result (improve Point Cloud
Bascline +P1+P2 0.6 0.84 Structural Similarity Index from 0.62 to
Structural Baseline 0.68 0.55 . 0.85, raise Structure_: Similarity _Score from
Similarity Baseline+P1 081 077 . 0.61 to 0.86 comparing to baseline).

Score

Voxelization

Baseline+P1+P2 0.87 0.85
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