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Y Gas detection using deconvolutive short time Fourier transform, international

geophysical conference and oil & gas exhibition.
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STFT: short time Fourier transform

WVD: wigner-ville distribution

WT: wavelet transform

CWT: continuous wavelets transform

DSTFT: deconvolutive short time Fourier transform
TFR: time-frequency transform

TFD: time-frequency distribution

PWVD: pseudo wigner-ville distribution
SPWVD: smooth pseudo wigner-ville distribution
SPEC: spectrogram

TWT: two way traveltime
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2 engineering seismology
® refraction seismology

* exploration seismology
® reflection seismology

® earthquake seismology
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! Fourier transform
2 time representation
3 frequency representation
:spectral decomposition
Li
® Zheng
’ time-frequency transform
8 short time Fourier transform (STFT)
® Gabor
9 Wigner-Ville Distribution (WVD)
™ Wigner
2ville
13 wavelet transform (WT)



s 1299 (VL] T Soge g o [V395 (s 5 JesStwl] TS Lo [1a9a L]

o &I YooV CSil) ® by o

g 009 s Bllai ol (g, b sl 4525 g dlsgy Sge houd 0lsS loj 4598 hous

@ iy, ool (plply WS oo anile |y (S8 5 (lej @ilgi 5l (Slodlgils 5 JUSw (Ko
SSE O jad 4y alg cad g go Jlasl b has cnl Hog Gloyzty sk 5laST SIS Cosgae Jdo
(e (e o hg, pogdle Lol Lol Caws S 5 g ey yo Sl I leses 5 o
O y8 el Ly ol el (65581 (JB Sl 2 a5 000 05y GuilS 8 - e Ginles 5l 6,500 g9
losls 51 il 3 oy slaudod 10 (6 lmn Cal pol (pl g aijls (65 (uilS 8 - Loy SIS
(S35 5 J aslbige GulSE = ooy slagiles 5l atws ol 5l 3,L dges s = K5 e -0l

Iye-A

ol 03,5 3game calisie slaaia; yo |, T 05« blg - 5K 2oj95 4o (S35 e 095
plyogzae LB Oex a wiloads &l mujei (pl jo a5 de JSie 28, lp Ao sl g,
&ly )0 g wps o ol ) Sy a8 blae jo Ll oS o canal o] slog Lolys il

Ly e h o S55 5 J ogyiee o 3l bls = 55505 a8 Cuje

0’2’49) C)'.’.‘ I bs.wts.‘o oolau! 6L>bu u)l.o} J.iw.a ‘_J.> 6‘)-.’ R ui’S) )" dJLu) Q—.’.‘ o

2 obey ol oebee i bl — 5K e YL SIS a8 (LS Odles> andl p ogdle

I Mallat

2 Stransform

® Stockwell

* continuous wavelet transform (CWT)
® matching pursuit

® Wang
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2 spectrogram

% Wen-kai

* Qiang

® Deconvolutive Short Time Fourier Transform (DSTFT)

I\



:'930 J.oﬁ

o 8 —oloy o buws



doddo V-V

s(1) Sz ]y 0185 8,8 cheogi oloj 3l (o Glsie & Jgeme ysk Olise | (Sloy S 50
: \ . . . > . . 1 . . . . .
Sedise slabad lei (65,51 (JBs a4y cosphe ol 0gzgr el Loy Gloled (pl aies oo Gloles

‘2 -

IS 655 bl olos b JuSews (6551 @95 (SisRa Sl 9 900 iales [s()] g ]y o oS

Lve v T plalel sei e glo (V-1) alal 5l eslitl b JuSw S5
+00 9
E= [|s) dt (\-Y)

Jos loolaiul b as abb g uilS 3 51 b lgie 4 dl oy (UK oy Koo g4
Sgdge s (Y-V) alaly &g )98 Joawd IR0 o, Gialed opl 4 ol oo JUSKw 259

AREVYSANFRN

+00

() = [ sty at (¥-1)

—00

Sl S(t) asy58 bas S(f) ol ol anils 0gxg f polie ples gl 398 JIKul S
498 oS (soges S ailioe fopitte 5l (ol S(f) 9 1 serie 5 B 8(1) Jgene &9
el pl ols (iales (oo &g 1) 598 howd Jols plgise cnlnli 5 wiboe Ll CoaS S

LYaaA

S(f) = R(f) +il(f) =[S(f)| e (¥-¥)

! instantaneous power
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% Brigham



g aels b ‘S(f) )98 s (cagmge Coond I(f) 98 oo k> Cond R(f) o] o &5

2l or Caway (O-Y) 5 (F-V) Laslgy & jgm 50 il g asals canls ol oo 5B o b 516 agly o(f)

Dyann ol

| S(f) = VR (f) + I(f) (£-Y)

I
o) = tan (B o)
R
DVAAA (i ] T oo o (BT alal, 5l s y68 Joos LwgSiae
+00
st) = [ (e df ¢-Y)
b 95 cnl oT sl ansls alal, oo b (B-Y) 5 (V=) alal, &g S(f) 5 (1) alys S

A0S 488 has

ComgS] ol @l glaal 5 gl (l53 LT L ik ST sl S ez ol

11220

231 Casss Ege Wgo e 9590 50 |y SN Gl oo (heb 5T alss -

S g e glsal 51 FOleT 5 sl S50 5 wad (a4 -

Lol Jgore g Sz Judlyins SVolae Jo> (gl 2ol aied a8 1l SO 4,98 5 JGT -

! Cohen



b Loyl (ol 3 Slgione a5 Sla U b alaily 1o (uilS 3 L lej 035> 53 pgm o slasiales

S Olge 4 UK ioled wgbgo dl] alge cpl jo a5 (> ol s SIS o0 5 oo
=0k gl ;o ablge (lS 8 — oy slad gam g0 slad (pl oS Cenl oynie 90wy b &
oaaliva |y ooy o1 jo pol slauils B b (ulS 3 (lgiee <ol Gl SO po (JUiSmr Sy uilS 6
o )10 352y JuSews ;0 53 T a5 ) plagle; b ploj plgice coll WilS S 0 50,8
oaab (TFD) Tl 3~ i b (TR Guils 3 e inles St inles J) g5 0l 05
a2 e 5 1y IS S o3l 5 ol ObL 5 £, o8 &5 S 8 - lej slagialal 35500
Sialed f() &b Spgar |y Slpess ol wims e ol |y pley b ulS 3 Slpis JolST b oy asly

LY e v oloTe] s co oaual T glalamd uilS 5 45 ains oo

¥ : o e & . P w
5 Ol s &S e St I sloslgils b1y JuSw (Ko a5 8 - by by fios

T lS 5 — ooy ol dagee St Cnl 4 45 aS se Al s Cony Kl Ml cols ulS 3

OSae Yo @[ =1 4 05d Gy {D} Djgar puilS B -l slansl jleolgils S ST 0 sS o

2(t) asle JUSew o ly lS58 — by ot o olST sl ol aiz pel b Sy e

11999 VL] 05 o atig (V=) abail, &g

+oo +o0
1

TFR,,(7) = [ o(t)e,(t)dt = — [ 2(w)P (W)dw=<zed > (V-V)
z(t Y 271, ) v

—0o0 —0Q

Abb oo LB o edmolis <@ > g alie aoie cdims lis w (] o aS

! Time-FrequencyRrepresentation (TFR)
2 Time-Frequency Distribution (TFD)

% instantaneous frequency

* waveform

®|ocalized

® time-frequency atoms
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Abstract

Due to the non-stationary property of seismic data, time-frequency transform has to be used
to analyze them. During the last decade, spectral decomposition technique has proven to be
an excellent tool to describe thin beds associated with channel sands, alluvial fans, and the
like. However, the traditional spectral decomposition method based on the short time
Fourier transform, is difficult to acquire the accurate time-frequency spectrum for non-

stationary seismic signals.

Popular time-frequency methods have disadvantages. A good time resolution requires a
short window and a good frequency resolution require a narrow-band filter, i.e. a long
window, but unfortunately, these two cannot be simultaneously granted. The Wigner-Ville
distribution (WVD) of asignal is the Fourier transform of the signals time-dependent auto-
correlation function, which is a quadratic expression that is bilinear in the signal. As a
result, cross-terms appear in locations of the resulting time-frequency spectra that either
interferes with the interpretation of auto-terms or for which we can provide no physica
interpretation. Due to the existence of cross-terms, WVD is little used. Reduction of the
cross-terms is achieved by manipulating the ambiguity function as a mask that reduces the

cross-terms while preserving the time and frequency resolution of the WVD.

In this thesis, we propose a Deconvolutive Short-Time Fourier Transform (DSTFT)
spectrogram method, which improves the time-frequency resolution and reduces the cross-
terms simultaneously by applying a 2-D deconvolution operation on the STFT spectrogram.
Compared to the STFT spectrogram, the spectrogram obtained by the proposed method
shows a significant improvement in the time-frequency resolution. we extracted time-
frequency attributes, based on the deconvolutive short time Fourier transform for
identification of hydrocarbon reservoir. Results of this study on the synthetic and rea
seismic data examples illustrate the good performance of the DSTFT spectrogram

compared with other traditional time frequency representations.

keyword: time-frequency transform, wigner-ville distribution, deconvolutive short time

Fourier transform, time-frequency attributes.
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