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Single Pixel Camera
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Compressive Imaging: A New Single-Pixel Camera
f Low-cost, fast, sensitive
| . optical detection
Image encoded by DMD
and random basis

Compressed, encoded
image data sent via RF
for reconstruction

((

Compressive Sensing is an emerging field based on the revelation that a small group of non-adaptive linear projections of a compressible signal or
image contains enough information for reconstruction and processing. Our new digital image/video camera directly acquires random projections of a
adapted to image at wavelengths where conventional CCD and CMOS imagers are blind.

Digital Signal Processing Group

Kelly Lab
_Cameara Protatuna

scene without first collecting the pixels/voxels. The camera architecture employs a digital micromirror array to optically calculate linear projections of
Department of Electrical and Computer Engineering

the scene onto pseudorandom binary patterns. Its key hallmark is its ability to obtain an image or video with a single detection element (the "single
pixel”) while measuring the scene fewer times than the number of pixels/voxels. Since the camera relies on a single photon detector, it can also be

Rice University

Compressive Sensing Resources
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LASSO

LASSO (least absolute shrinkage and selection operator)
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LASSO

LASSO & A/N— A&

M<N®DEE, A= (a1, - ,any) D N HDOFIRT NV SEED M
izl oTC&E&REE, YOEIICL->TETH, BT IR B L
RETS. £ DEHDIE 0 THEY KTDEIL0 (N — oo T) 25
M HETZE TS, MIEN EDE/NS0D 6, BITFAN-ITRD.

& Tibshirani (1996). “Regression shrinkage and selction via the Lasso,”
J. R. Stat. Soc. B, 58(1), 267-288.

[ Obourne, Presnell, & Turlach (1999). “On the Lasso and its dual,” J.
Comp. and Graph. Stat., 9, 319-337.
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Event Horizon Telescope ready to image
black hole
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BBC Science Correspondent, Boston
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HOTAKA SHIOKAWA/CFA/HARVARD

Jced simulations of what Einstein's theories predict the hole should look like

by are on the verge of obtaining the first ever picture of a

th-sized "virtual telescope” by linking a large array of radio
buth Pole, to Hawaii, to the Americas and Europe.
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