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Increase of Data

AThe Global Datasphere has increased drastically

Annual Size of the Global Datasphere 175 ZB




3D Environments
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Point Cloud

ADataset that represents an env
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LIDAR

ALIDAR scanning captures points using laser to represent e.g. buildings




Glass

AProblematic material for
laser scanning.
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AReflective
ATransparent




Problem Statement

APrevent uncomfortable or
potentially dangerous situations

AAdd glass to the scene



Related Work

APhysical Manipulation
AWindow foil

AActive lllumination




Related Work

APassive Methods
A Depth properties




Related Work

AMirror detection
ARobot + SLAM
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Downsides of other approaches

ADifferent types of data
ANot always available

AMore expensive




Research Question

How can thdocation of glasfoe deduced
using only information acquired from
3D point cloudsand areference positiof?




Why can glass not be captured properly?
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Interaction of Laser with Glass

APossibility 1: Transmission
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Interaction of Laser with Glass

APossibility 1: Transmission




Interaction of Laser with Glass

APossibility 1: Transmission




Interaction of Laser with Glass

APossibility 2: Reflection




Interaction of Laser with Glass

APossibility 2: Reflection




Interaction of Laser with Glass

APossibility 2: Reflection




Interaction of Laser with Glass

APossibility 2: Reflection
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Example of possibility 2 in the data




Interaction of Laser with Glass

APossibility 3: Direct reflection or absorption
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Interaction of Laser with Glass

APossibility 3: Direct reflection or absorption
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Interaction of Laser with Glass

APossibility 3: Direct reflection or absorption
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Example of possibility 3 in the data




Overview Methodology
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Mercator Projection

AReference point = Projection Origin

P(X,Y,2)=P(¢,A,h)

Earth's
Surface

Projection
Cylinder
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e Detection

Canny edge detection + Closing
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Contour Extraction
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