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Time-Frequency Localization
The world of transients is considerably larger and more complex

Than the garden of stationary signals.

Stephane Mallat
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Localization Dilemma
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Dilemma Decision

1. Utilization of several initializing functions

2. Hilbertian spaces with real scalar product
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Generalized Weyl-Heisenberg basis
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Optimal W-G basis (general approach)

Gaussian initializing impulse with 

necessary parameters

Optimal initializing impulse 

construction (for WG basis)

Orthogonal matrix of WG basis

Fast signal filtering 

algorithm
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Symmetrical N-periodical  
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WG-basis parameters 

initialization: M, L, α
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Construction Ideas
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Winner Transform

Winner Transform

 Inverse Winner transform

WG basis orthogonality condition
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Fast construction algorithm

0 0 0, 2 ,..., 2 1 2
T

N N
g n g n g n N L g n L N L




2M

k n



Page  12

Modeling results

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

Normalized Time

A
m

p
li
tu

d
e
 o

f 
b

a
s
is

 f
u

n
c
ti

o
n

 Parameters of  WG-basis : L=16; M=1024; N=16384

Classic OFDM
Optimal WG-OFTDM
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OFDM and OFTDM
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Q&A

dapetroff@gmail.com


