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Motivation

Method
We present the first sub-watt FPGA-
based passive depth camera.

Previous work
• High power consumption 
• Expensive optical setups 
• Limited quantitative real-world 

evaluation 

• Multiscale streaming architecture 
• Compute-efficient kernels 
• Hybrid fixed-/floating-point design 
• Noise- and aberration-robust algorithm
• Radially varying optical parameters to 

compensate for Petzval field curvature

A beam splitter and dual low-power sensors 
generate a differential defocus signal for depth 
estimation. This signal is processed on an FPGA 
that is too small to contain a single image pair. 
Our design features:

Our system
• State-of-the-art power 

efficiency on a resource-
constrained FPGA 

• Low-cost sensors, 
commercially available lens 
and 3D-printed enclosure

• Quantitatively validated on real 
sensor data

• 624 milliwatts power usage
• 480 × 400 sparse depth map
• 31.5 frames per second
• 52 centimeters working range
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