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Challenges

Low power

Short eye-safety 
distance

Long sensible 
distance



Key Observation

Only depth of an ROI is needed for many applications
(dubbed as foveated 3d vision), e.g., AR character rendering

video courtesy: Niantic



Key Observation

Only the textureless regions need pattern

video courtesy: www.thisoldhouse.com, Keisuke Tateno



Key Observation

Only the textureless regions need pattern Only the regions with high uncertainty
from previous frames for depth fusion

video courtesy: www.thisoldhouse.com, Keisuke Tateno



Proposed Method

Camera
Projector

Camera



Proposed Method

The optical power is 
redistributed to the ROI.
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Proposed Method
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When distance is the same

* See paper for the derivations
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Implementation Methods
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Implementation Methods
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Results: Emulating 3D Sensors on Phase SLM



Results: Comparison with Existing Methods
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Results: Adaptive 3D Sensing in Bright Sunlight

Passive Adaptive Adaptive (2m)
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Laser On (Active Stereo)Laser Off (Passive Stereo)

Results: Real Time Adaptive 3D Sensing
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Summary
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