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ALGORITHM STEPS
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x(n) = Z Ael N - Signal definition
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- Missing samples noise variance
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ﬂ - M-number of available samples
K-number of signal components
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-Vector of initial DFT

v(m) - Vector of available
signal samples

POS =arg {|V| > T} - Finding the positions above the threshold



ALGORITHM [ STiRT
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ALGORITHM STEPS

Forming CS matrix :
-Rows-positions of random

AN «xN -DFT matrix measurements

-Columns-positions of the V with
ACSMxK -CS matrix / amplitudes (absolute values) above
the threshold

The optimization problem:

N

Hard to implement in hardware * 1, A*
X =(AcsAcs)  (AcsV)

|

QR decomposition === A~ = QCS Res



QR DECOMPOSITION METHODS

There are several methods for QR decomposition
calculation:

AN — n
Gram-Schmidt decomposition; [[Al EC.? /ﬂ
h N
'_l 1

Householder transformation and
Givens rotations

QR based on Givens rotations can be parallelized and has
a low computational complexity

A=0R,
=) R=Q'A
Q'Q=1l.

A-real or complex matrix; square or rectangular matrix
Q-an orthogonal matrix; R - right triangular matrix



QR DECOMPOSITION
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ALGORITHM STEPS AT = JQr @
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QR decomposition === A:S = ch Rcs

X = (Aés Acs )‘1(A€Sv) = X = ((ch Res )* (QcsRes ))_1 (AcsV)

I

X = (RCS*QCS*QCS Res )_1 (AcsV) = (ResRos) ™ (AcsV)

l

X =Res(Res )+ AcsV
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BLOCK SCHEME

Part 1. FFT calculation using the available signal

samples and finding the positions of the FFT coefficients
that are above the threshold;

Part 2: Forming of the Compressive Sensing matrix;

Part 3: QR decomposition and optimization problem
solving;

Part 4: Spectral positioning block



BLOCK SCHEME — PART 1

COMP
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BLOCK SCHEME —
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BLOCK SCHEME — PART 3

CS matrix
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BLOCK FOR SPECTRAL POSITIONING
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Reconstructed DFT



BLOCK FOR THRESHOLD CALCULATION
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A=0R,

QR DECOMPOSITION Q'O=1.
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CELL ARCHITECTURES FOR QR DECOMPOSITION
AND MATRIX INVERSION:
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CELL ARCHITECTURES FOR TRIANGULAR
MATRIX INVERSION:
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