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Project Objectives Simulation Results

s Perfect knowledge of noise

Apply novel real-time programmable signal processing techniques
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to recognize and estimate parameters of OFDM signals in low SNR. i ' » ol »
The proposed scheme divides the identification of OFDM N4 74
signals into 3 levels: (1) Signal Detection (2) Classification T // 7,7/ ////

between OFDM, and other single/multicarrier systems (3)
Estimation of the OFDM parameters e.g. block size etc.
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Probability of Detection
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Probability of Detection
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Problems in Spectrum Sensing

W PN

2 -20 -18 -16 -14
SNR SNR

‘*Very low signal to noise ratio (SNR). In the 802.22 standard,
the sensing sensitivity requirement is about -20dB.

» Noise uncertainty Results

“* Propagation channel uncertainty(multipath fading). L. DTViwas327.06022000 RER DTViNvC-200-44-10272000 cbit.
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< Noise power uncertainty. . S
s»Interferences from intentional or unintentional transmitters. 07 s°
General Model of Sensing —
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“*The signal received by a CR user, e mensan® |
mmmm ED-0.5dB
x(k) = s(k) +v(k), it |
Q= ED-2dB
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where s(Kk) : signal samples
Vv (K) : noise samples
“+ Two-hypothesis testing model can be defined as
H, : x(n) =v(k) (signal does not exist)

Feature Based Detection for OFDM

**The baseband OFDM modulated signal can be expressed as

H, : x(n) = s(k) +v(k) (signal exists) 1 L1 j2zmk m=0_ -1
_ L J prrey
“* The sample covariance matrix of the received signal : S, (M) = JL kZ_(;Sn-ke
i _
R, = 1 Z X(K)x" (k) NR, = XX"=W “The nth transmitted OFDM block can be represented as
k=1
- - - Sn = Sn(L_1)"'Sn(0)sn(|—_1)"'Sn(|—_L )
Test Statistics Complexity —
Energy Detector: Tep = Z| (k)| n-1. Additions s Cyclostationary signal analysis can be used to identify OFDM signals
' n : Multiplications and parameters.
_ _ ¢ Feature based algorithms such as Cyclic Prefix correlation coefficient
Test static for eigen value based methods: - based method(CPCC) and Multipath Correlation coefficient based
MED Method: Tyep = % > L(n-1) : Add_ltlc?ns_ method( MPCC )can be exploited to achieve better performances.
nﬂi Ln- M.UIt'p“Cat'onS ¢ It is still unknown how to set the signal detection threshold and the
GLRT Method: Tg rr = = O(L3) : Eigen value . . - . "
" A decomposition analytic expressions for the Probability of Detection (P, ) and Probability
MME Method: Tmme = = of the covariance ofFalse Alarm (Pro). . | .
' A matrix % If the noise is not stationary (impulsive) the spectral correlation
EME Method: T _ Tep where L is smoothing factor in density (SCD) function of the noise may not be zero at some cycle
MR 2 estimating covariance matrices  |frequencies.
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