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Transform of (k+1)th element can be rewritten as:

M

Verify with spectrogram of chirp using traditional DFT. 
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Start derivation with definition of DFT for vector starting at kth element:
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The time slide of the DFT is controlled by

x

m

A

e

j

p

×

m

2.0

×

S

×

N

×

:=

S

1

6

:=

Define sweep rate:
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Define amplitude:

Use a linear FM sweep (i.e., a chirp) for the input vector:
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The frequency and temporal indices are,
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For a vector of dimension N, with
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[image: image2.wmf]Substituting p = n+1, where the range of p is 1 to N:
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Now change the summation by formally expressing the Nth component separately and

adding the p = 0 case. The added case is then subtracted formally. Consequently the

range of p is now 0 to N-1.
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The single rotation exponential can be factored out as follows:
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The exponential with the k+N term has period 2

p

 and is equal to 1 so:
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Notice that the summation is the DFT of the kth vector and the expression can be rewritten:
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Take the magnitude of the output and 

verify equivalence to the traditional DFT.

The sliding algorithm is, in this case,

"primed" with the DFT of the first

input vector. Subsequent output vectors

are calculated with the sliding algorithm.

In practical applications the algorithm

can be "primed" with zero input-zero

output, and the input trickled in as the

time window slides. The

output will be valid after N inputs have

been trickled in.
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F

Take the magnitude of the output and 

verify equivalence to the traditional DFT.

The sliding algorithm is, in this case,

"primed" with the DFT of the first

input vector. Subsequent output vectors

are calculated with the sliding algorithm.

In practical applications the algorithm

can be "primed" with zero input-zero

output, and the input trickled in as the

time window slides. The

output will be valid after N inputs have

been trickled in.
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