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The Beam Selection Problem

Example: 16-by-16 array

with 10 “users”

How do we find the

users (blue squares)

efficiently?

Compressive Sensing

Sectorization




Compressive Binary Search (CBS)

Problem: CBS can only find one, non-zero entry

Davenport, M.A.; Arias-Castro, E., "Compressive binary search," July 2012



Compressive Threshold Search (CTS)
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Compressive Quad Search (CQS)
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CQS Support Magnitude

P’E= vs Support Magnitude

1%
_ 08_ ....................................................................................
< 7
E 06 I S AR
(]
oy
':: 04 I
—_—
g | | |
Q2F [ _________________ _________________ _________________ ________________ -
0L Yesssccodooconcocobaoas
0 3 10 15 20 23
Non-Zero Entry Magnitude
* SNR=30dB * n=256

* 10,000 trials per magnitude * Nominal value from CBS: 11.5



CQS Threshold

Pe vs Threshold
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CQS P, vs SNR

Pe ve sNR

Prob. of Error (P e)

SNR
* 10,000 trials per magnitude * Threshold: 4N,

* Support Size =10



CQS P, vs SNR

PE ve sNR

Prob. of Error (P e)

SNR
* 100,000 trials per magnitude ¢ Threshold: 5N,

* Support Size =10



CQS # of Meas. vs Support Size

# of Meas. vs Support Size
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* 1000 trials per size * Threshold: 5N,

* SNR=30dB



CQS # of Meas. vs Support Size

Number of Measurements
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Future Work

* |nvestigate Compressive Distilled Sensing

— Haupt, J.D.; Baraniuk, R.G.; Castro, R.M.; Nowak, R.D., "Compressive distilled
sensing: Sparse recovery using adaptivity in compressive measurements," 2009

* Optimize CQS algorithm

* Begin work on other aspects of beam selection
(hardware level)



