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4 000 Fourier 0O (STFT)

000 Fourier 00 (Short-Time Fourier Transform; STFT)
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5 Wigner [0

Wigner [ [
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P(t,w) = [s(t+ %)3*(75— ;e—JWdT
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Wigner distribution Wigner distribution

(without analytic function)
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Wigner distribution
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6 ambiguity [

ambiguity [ [J

f=000000000000

r=000000000000000000000

A(6,0) = []s(t)Pe"dt
= [ S (w)S(w + 0)dw

A6, 7)00s(t) 000000000000D0 2000000000

Wigner 1 0 0 ambiguity 00 0O 0O O [
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7 Wigner U0 0O0OO
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P(t,w) = //CID(t —tw— Pt W)t do’
000 ambiguity O O
A(0,7) = ¢(0,7)A(0, 7)
0 (kernel) OO
1 .
(0,7) = [ [®(t,w)e 1T dtdw
7
(Wigner 000 ¢(0,7)=1000000)
B o) 1 —i0(t—t"—jwr
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7.1 00000 Wigner OO (SPWD)

00000 Wigner 00 (Smoothed Pseudo Wigner Distributiond SPWD):
Joooboboobbtobobobotoooooboooon

B(t,) = B1(£)0s(w) (20)
Gauss OO 0O 0OO
2 2
O(t,w) = exp (—;2 - ;2) (30)
»(0,7) = mafexp (— QZHQ — 62472) (31)

R(t,7) = 5 VB exp (—( — 3(t'+z)3*(t’— g)dt’ (32)



Smoothed—Wigner: a= 4.0, pf= 1.00moothed—Wigner: a= 8.0, = <.0
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7.2 Choi-Williams [ [

2.2
oi0.7) = v ") 33
o 1 1 (t o t/)z / T\ s/ T /
Choi1—Williams: o= 2.0 Choi1—Williams: o= 10.0
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Choi—Williams: o= 0.5 Smoothed—Wigner: a= 5.0, = 3.0
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7.3 Polynomial Wigner-Ville [ [

Wigner 0 00 (Wigner-Ville Distribution; WVD) OO OODO
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T « T , 9t —r
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7.4 Time-Frequency Peak Filtering
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7.5 U000 Wigner 0O OO OO spectrogram
1S(t,w)|]* = //P —t,0 —w)P(t,w)dt' dw’
(P,(t,w) ODODODODO ¢g(t) 00O Wigner00O)

goooond
O(t,w) = Py(—t, —w) = /g(—t +

000000 Gauss0ODO g(t) = exp(—t2/44) 00000

22 A2
O(t,w) = V2myexp (— 5~ Rl )
Y

2

)g' (=t = J)eTdr

SPWDOOOO a=v/V208=V2/y000000000
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8 wavelet [] [

8.1 [0 wavelet [1[]

h(t) : analysis wavelet
a=wy/w: 0000
t: HREEN
h(t) = g(t)e '
Jooog

wo
STFTOOOOOOO g(t)DDDDDDDDDDDDDDDDDDD

W(t,w) = J(Zew [ s(t)g" (i(t' _ t)) e ¢

(49)
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Scalogram: v= 2.0 Scalogram: y= 20.0
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8.2 000 Wigner OO OO scalogram
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Py(t,w) O analysis wavelet h(t) 000 Wigner 0 [
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smoothed pseudo-Wigner-ViIIe distribution

spectrogram
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8.3 UL wavelet 1]
D000000000000000 Meyer OO

W(t,a) = [s(t")h,(t")dt

i) = (5

oooog

wip = [ s(t)h},(t)dt
hiy = 27°h(2't — k)

0o A 000000000000000
3<t):22k:wi,khi,k<t>

Meyer [1 analysis wavelet

Hw) = e/ J(w/2)? — J(w)?

Jw) = JKw)K(-w)

L(4m/3 — w)
Kw) = L(w—2m/3)+ L(47/3 — w)
Liw) — exp(—1/w?) (w > 0)

0 (w<0)
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a) Constant Bandwidth (STFT Case)
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