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Compressive Ultrafast Photography (CUP)
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Compressive Ultrafast Photography (CUP) Applications
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CUP Discrete Model

= ——

!

—— -

measurement video




Discrete model

T-1
Yep = ) Xe.p OC..pn+Q novelaperture design
t=0

measurements coded aperture video



What is Sphere Packing?

» Ask for the densest packing of R™

* Faced-center cubic lattice is optimalin 3D
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Coded Aperture Design

* The coded aperture exploits the by the galvanometer scanner.

* Ourdesign guarantees

uniform coded aperture uniform sensing



Sphere Packing Comparison Between DMDs

orthogonal DMD diamond DMD
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Sphere Packing Bound

Density of Spheres in a (N+r)3 Cube and 0.5(N+r)3 Cube

—Upper bound
DMD with orthogonal pixel
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Simulation Results

Number of frames

Algorithm CA

T=16 T=25 T=31
random CA PSNR (dB) 27.59 2575 24.98
random CA SSIM 0.91 0.87 0.83
SPCA PSNR (dB) 2833 269 25.06
SPCA SSIM (dB) 0.92 0.89 0.85

measurements reconstruction measurements reconstruction
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Experimental implementation
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Real-data: Interpolation

31 frames
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Real-data with Implicit Neural Representation

reconstruction reconstruction reconstruction
Parameters
* [|nitial learning rate: 0.0005
* |teration: 1500 Q

e Resolution: 714 x574 x 31 ’

* Training: a single measurement N
* Trainingtime: 1.7 s

* Testingtime: 2.5 ms

* Layers: Two hidden layers
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in Neural Information Processing Systems, vol. 33 H. Larochelle, M. Ranzato, R. Hadsell, M. Balcan, and H. Lin, eds. (Curran Associates, Inc.,
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Conclusions

*  We introduced a novel
photography

Our designed coded aperture samples uniformly the video
We recover the underlying video using interpolation and

for compressed ultra-high-speed

-
7

uniform coded aperture

uniform sensing
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