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and modifications to change range, power, modulation
type, or other important performance parameters. Microsoft Kinect 2
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The recent development of single pixel cameras
and compressive sensing algorithms has opened a
new avenue to develop depth cameras that use a
single image sensor to acquire the range data. Past
research into single pixel depth cameras has used
a spatial light modulator (typically a DMD) to send a
patterned pulse of light into the scene, and capture
the return pulse using an avalanche photodiode
(APD) or photo-multiplier tube (PMT). These
devices send their signals to specialized highly time
resolved circuitry to directly measure time of flight
for each return pulse.

While effective in reducing the number of active
elements while preserving high resolution with a
spatial light modulator, the reliance on fast pulsed
lasers and high time resolution photon counters
Increases complexity and cost, limiting the practical
use of these depth cameras.

Raster Amplitude Hadamard Amplitude

References Acknowledgements

Edgar, Matthew P,, et al. "Real-time 3D video utilizing a compressed We would like to acknowledge the support and advice of our project
sensing time-of-flight single-pixel camera." SPIE Nanoscience+ mentor Matthew O"Toole and Professor Gordon Wetzstein.

Engineering. International Society for Optics and Photonics, 2016. We also would like to acknowledge Ben Johnson (Stanford M.S. EE
Kirmani, Ahmed, et al. "Exploiting sparsity in time-of-flight range 2013) for his tremendous support and advice, including providing the

acquisition using a single time-resolved sensor." Optics Express 19.22 PMT, Phase/Gain measurement board, fiber and RF accessories,
(2011): 21485-21507. workspace, and lab equipment used in this project.

Example scene reconstruction
from reference 2




