Coding and Regularization in Optical
Sensor Forward and Inverse Models

David J. Brady

Duke Imaging and Spectroscopy Program

Duke CS Workshop 25 Feb. 2009

DiSP



Snapshot spectral imaging
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Video Compression

A Redundancies in sound, image and video content
offer an opportunity for data compression.

A Compression algorithms are applied to the acquired
data to remove these redundancies:

I MPEG coding scheme.

I High resolution video frames from multiple low resolution
frames.

A Exploit the redundancies by using compressive
sampling schemes to achieve low power and
complexity video sensors.
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Video Data Space

Multi -aperture Camera Conventional Camera

Spatio-temporal sampling for video Mohan Shankar, Nikos P. |
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One Sukaperture

Nine Su tures

#




One Sukaperture our Subapertures




Crosssection plot

20 60
Arb. units



DD CASSI Microscope
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A Snapshot Spectral Designi, Applications

I F#11 A Fluorescent Microspheres

i Sgectral Range: 450rm A Multispectral dynamic
imaging

Back end of
spectral engine

I # Spectral channels: 31

I Spectral resolution Image Without Mask Image With Mask
about 10nm

A Pseudorandom

I Feature size = 14.8um,
Element size 7.4um

A Detector

A SBIG,
1200x1600,7.4um pix

A AlliedVision éH) vV
IX.sz = 2056 'x 2056,
4um pix,1
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