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How do humans percept depth?

— Stereo optics

— Brain+memory
— Motion
- Monocular depth cues

- e.g.occlusion

and shadows /m
/[ ] JI l\ \K \\\\\\

\\[scienceblogs.com]




Depth inTV




Depth in Augmented Reality

[janfischer.com]



Going beyond reality



Technical realization

SETUP



Cameras in comparison

Stereo Time-of-flight
Human like vision Bat like vision
Long history of algorithms Still in development
Medium resolution Very small resolution
_ow dynamic range Active illumination
Fails for textureless regions Best for textureless regions
Problems through semi- Prefers diffuse reflecting

occlusion objects







Camera fusion
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Technical realization

ALGORITHM



Algorithm

A: Stereo cam
B: PMD cam
C: 3D data

D: Colorimage

— Fusion
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— Using a PointGrey Bumblebee2

— it all comes for free
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B: PMD camera
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depth image amplitude image binary confidence map
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B: PMD camera

= :iltering

- Use amplitude as confidence value

- Interpolate bad pixels
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- Use amplitude as confidence value

- Interpolate bad pixels
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C: 3D data

2D Camers |




Algorithm

D: Colorimage
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~ On-demand stereo

|Ji—‘/\
/ Disparity
(&) >

Static correlation window

nj\
/\/ Disparity
(©) >

Adaptive correlation window




Algorithm

— Fusion




Technical realization

RESULTS



More realism...

Occlusions



Interactions...

Collisions



and applications.

Painting Interaction



Conclusions and future work

RESULTS



Still work to do...

— Stereo on demand can ressolve problems

wit
- PM

n higly textured regions

D captures depth where stereo does not

work in principle

— Exact fusion is hard through different error
characteristics

— Find a confidence measure for depth from
stereo

— Find more overlaps where both systems can
support each other



Thanks to Antoine Mischler.

Thank you for listening.
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