Discrete Chirp-Fourier Transform
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For a finite length signal 2(n),n = 0,1,..., N — 1, of length N, its discrete chirp-Fourier transform (DCFT) is defined in [1] as

N-1
X (k1) = % z(n) exp(—2mj(kn + In*)/N), 0<k,I<N-1.
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DCFT is used to estimate the chirp rate for a quadratic chirp signal. If signal z(n) is a single discrete chirp of the form
z(n) = exp(2mj(kon + lyn?)/N), 0<n < N -1,

and IV is a prime, then [1]
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where 0 < k,1 < N — 1. This means that the main lobe is 4/ IV, while the side lobe is not above 1, which holds only when the signal length N is
prime. If the signal length N is not a prime, then the maximum side lobe in the range 0 < k,I < N — 1is at least as high as /2 [1]:
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From the inverse discrete Fourier transform (IDFT), the inverse DCFT is obvious:

N-1
z(n) = exp(2mjln® /N)% N Xe(k, 1) exp(2mjkn/N), 0 <n < N -1,
k=0

where [,0 <[ < N — 1, is an arbitrarily fixed integer. More details and properties about DCFT can be found in [1], [2].
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