Depth and Transient Imaging with Compressive SPAD Array Cameras
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Existing time-of-flight depth imaging and transient

limited either In terms of spatial&temporal resolution or are prohibitively

bulky&expensive.
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Models and Optimization

Our SPAD array Is working in TCSPC mode and the measurements from DMLA Auxiliary Optics

each SPAD pixel could be reconstructed independently with tiling artifacts

addressed.
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Imaging systems are Raw

N
o
o

O ‘ O O A A ol s

< START

Microlens Array

ey ey

Control Signal _

Sﬁg;a | l Patten
/- < ry Data

Pattern
2
Yes Ready”

Capturing

100

1200

300

400

500

(o))
o
o

S|oxid payen

~
o
o

Random Pattern

Picosecond Laser

o0]
o
o

Optical Parameters in Experiment Light Concentrated by a lens

Wavelength 655nm Focal Length 1.035mm Imaging Canon 85mm Lens

21 period Inverted 0.9X Edmund
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operator that maps the random patterns to individual pixels at each layer,

and D is 3D TV reqularizer.

As the picosecond laser pulse Is approximately Gaussian and has a
~-WHM ~80ps, the target Gaussian pulse is shown and denoted as G who
nas fixed o. Therefore, we can estimate the depth u through solving a

east square problem.
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for each pixel i as a sequence of Gaussians G.
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SPAD Array Settings

Where Y is the raw sensor data We present the sharpened sensor data Y; Integration Harware ~ Gate  Shift Photons
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