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INTRODUCTION — WIRELESS MICROPHONE

SIGNALS

Analog wide-band FM: occupied bandwidth < 200kHz
RF power ~50 mW

Operate at frequency any multiple of 25 kHz in the high-
band VHF and UHF TV bands
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INTRODUCTION - SPECTRUM SENSING
ALGORITHMS

Energy Detection
Matched Filtering
Cyclostationarity-based
Eigenvalue-based
Covariance-based
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NOISE CHARACTERIZATION —
STATISTICAL PROPERTIES
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Stationarity - Variance does not vary significantly with time



Correlation

NOISE CHARACTERIZATION-
AUTOCORRELATION
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Power Spectral Density

POWER SPECTRAL DENSITY
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SINGULAR VALUE DECOMPOSITION

SVD of a m x n matrix M gives the factorization

M=USV

U = an m x m unitary matrix

S = an m x n diagonal matrix with
nonnegative real numbers on the diagonal

V'=an n x n unitary matrix

Diagonal entries of S are singular values of M



SVD BASED WM SENSING ALGORITHM —
TRAINING PHASE

Characterize noise using
NoiseData

Compute average noise a Average noise
correlation matrix correlation matrix

Whiten each NoiseData

Determine the thresholds for the
test statistic using SVD method




SVD BASED WM SENSING ALGORITHM —
DETECTION PHASE

Compute the received

signal correlation matrix Received signal correlation matrix R, = R.; + R,

T

Whiten the noise R: =R; — R?;r =R: + Rp,

Ru = Residual noise correlation matrix

Determine if signals are

o H S 0 H
present using SVD method R, =USV" = [Usuﬂ] [ ’ S# ] [stu]

0

Signals
present?

Determine locations of the Correlation matrix of
signals “cleansed” signal

R.=U,S. VH

Terminate algorithm




PSD obtained from Rs reconstructed by SVD (TrainingLoud3-Antennal)
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CONCLUSION

Wireless microphone signals at low SNR can be
detected using our method

More measurements have to be conducted under
different wireless environments to obtain more
accurate test statistics thresholds

Analysis of the complexity and performance
tradeoffs need to be performed
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