Instantaneous frequency estimation@DIPLab




Amplitude and Frequency Modulated signals everywhere
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Instantaneous Frequency (IF)
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Instantaneous Frequency (IF): human gait recognition

Microdoppler signature of human body: walk IF = speed of human body components
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Method: time-frequency analysis
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Method: time-frequency analysis
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Main contribution

Definition of local and pointwise methods for TF analysis of frequency modulated multicomponent signals
having non separable modes

‘ method

spectrogram evolution law and weakened separability

‘ advantages

non parametric approaches

independency of IF functional class

better modes reconstruction in TF interference (non separable) region
robustness to moderate noise
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‘ requirements

modes counting and interference region detection



Weak separability and IF curves estimation
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IF curves recovery: single component

From the spectrogram
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IF curves recovery: single component

finite difference
approximation

From the spectrogram
evolution law:;

to a linear system:
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Results

SPECTROGRAM: gaussian amplitudes and polynomial phases chirp Rate estimation
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dependence on the estimation points
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Results

robustness to noise
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Results

robustness to IF class
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Results

Variational based method Proposed method
S.Chenetal., 2017,
g1(t) = cos(0.51 % + 1000t ) 4 cos(0.8 1 (1 — +)* +500(1 — £)) | IEEE Transactions on Signal Processing

1400

1400

1200

000

IF curves
|F curves
8

Freguency

200 -

200 400 600 500 1000 1200 1400 1500 9BOG
Time

Z00 <400 &S00 BOD 1000 4200 1400 9500 1800 2000

A0 400 BID  BOO D00 1300 400 1800 1800 2000
Time

Time

gg(i)—LOQ(USHI‘i—I—E)OOI ) +cos(1.5n (1 — )2 +100(1 — 1)), |

@ 1200 W
g =

o o
X L L
= L L

200 400 GO0 SO0 1000 1300 1400 1600 180D
Time

00 <400 &S00 BO0 1000 4200 1400 4500 1800 2000

A0 400 BID BOO 1000 1200 1400 1600 1800 2000
Time

Tirre



Weak separability and IF curves estimation

Pde-based method for IFs
curves reconstruction

Weak separability
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Radon-Spectrogram Distribution

Main observation: not separated modes are separable in the Radon domain
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PROPOSED METHOD
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benefits: robustness to interference and noise




