55 45 %5 5 0 Y w5 & #® Vol. 45 No. 5
2021 4F 10 A GEOPHYSICAL & GEOCHEMICAL EXPLORATION Oct. 2021

doi: 10. 11720/ wtyht. 2021. 1284

WAk, A 2, BRAENE 55, BT S0 S RS0 3 SR D 25 BURHRUIN [ )] . W€ 5 K48, 2021,45(5) 1 1303-1310. hitp://doi. org/10. 11720/ wyht.

2021. 1284

Chen B,Zhu G W,Wu Y H, et al. Research on identifying the airy phase of transmitted channel waves based on generalized S-transform[ J]. Geophysical
and Geochemical Exploration,2021,45(5) :1303-1310. http://doi. org/10. 11720/ wtyht. 2021. 1284

BT T S0 S AR i Y o7 SR i 2 B AH R

Mok RE L R kg AKRA
(LFEFT b AZ¥(hx) HEAFEEMNc TSR, 7 100083; 2. FEF b A (o w) Hx
KRG AFRERE L ERE , LT 100083)

8 . BRI PR A WA AR T S B0 A S BRI 2 R BRI Y & PR B OC R
BFEE TARRENT R AR TE . FAT,S B3 Ol Z MBS A b, SR b T S AR 5t o 50181 5 | L
RO 32 BRI Syt — 20 B e WAt 2 5 BRSO TRUOBIAS | AR SCORE 77 pR BRI 98 B9 )™ S0 S AR 5 1A BB HIC it £ #)
B o XSS AR i) BT PRACR IR IR 3 SEREA T J0 AT , 7 BRI 15 - 125 5 1 205 7 491 4 3 [l P A 8, ki) 3 3
AR PRS0 vy 07 PRBCTE PR A DU i) 23 B oo A A, 2 i1 T I ) i B S5 T S R B R G
A, AT ARPE S PR O E ST BE R TR (e G B S RS BRI T, 7 S S AR B RE A AL

R I A3 A R AR R e A BUARRR AR, ) T AR G M0 7 IS SR R R LA

RIS AN ;3 PR AHL; 5 A
FE S ES: P631. 4 XERARIRAD: A

0 55

TSGR &, A A R AR b
[ A 22  BOR IN 2B 25, T e T e 72 B8 4085 E A1
TCIE B A RS 2 4 2R 77 BRI AR I
AT I A T R G5 S i e TR R A A A A T A i A Y
TR LR AL T RTRE T L AT R 6
R TEIREJZ PN R b 7 e 2 77 A T T 2 A 4 1) A
Wt I TR AR I R TR
JoA S, DRI Ao T 375 SF S 302 1) A ] A A B A
TET DAY P LSO S 0 RO o S R 90 1) T BRI, 3R
FUR A AE I 2 A AR BE A Y o7, G
PR B 8, 30 R HRC 2 3 BEURH ) 43 TT LA SR A
AR TR P2 0 R R JRE RS DA A W AR T
PRI 0 DRI At A 375 S5 I8 400 i it 2%
R HURH A G

R, 59 26 1§ O ik 32 204 25 T i 4y
Prit 2R Uik A2 st ik I ik kT2

Wi BEA . 2020-06-01; fEEIHHA. 2021-05-12

XEHS . 1000-8918(2021)05-1303-08

EHTY F-K A S P AR AR e 560 e ST A
WY T e 5 BN BT R R SR IBOT I £k, B9 s
5 2 1 BT AT 8 B IO 1 ) 35 SR e A L
AHEZE L, Feng Zhangw' P T AT AR S
A A SR RE OO 48 B T B RCR (HOR
e A Al E R IR A, EH 2 LY S
R BT SCS ARG | A3 375 SRR IR %) AR 4 B B
H JEXT S A AR 3B 3 5 R B
Hh 5 EEURHARRAE 0 PR o 0 3 31 00t £ iy 3%
HAH,

1 )7 XS A

Stockwell 2 "R T S A HoE XRANF .

(0%
| £ - —i2mfi
A ae, (1)

s =] ho
- 21
HAEHY

=] {] sacpafty. @

—» -

EEWB . EEESVLTHIE S Bl sec i  E 3h A% Be RN AR BT ™ (2018 YFC0807800)
F—1EE. %(J}'&( 1984-) , 5% | TEEE I 4 s FTNFEHEAT 5o L2 MR T S TAE ., Email ; chenbo20030925@ qq. com



- 1304 -

vow 5

Ao R A () TGRS P IE S 5 f R

2

ol .
e T e, e S AR B RO

2

[ ), AR N sz 2R R 1P 28 5
XoF ELAA 8 g TR R S AR e i 4T — FR A et | 15 )
T ZMIERN)T S AR AR T IS TR
R, McFadden 25" $2H T —Fp ) XS A8 b
WHRAIRSNE S UG T —E8CR M S D
TSR LS A, AR R XS AR fE
AR T M RE B E )2 3 B BB J7; Pinnegar Al
Mansinha' "' $ 1 7 —Ff %7 oR B0 B AR IR 0] 9
M) S AR dh I T Hb iR LM ST U TP Y
RO T XS AR e A i35 M R Ay RO g
it 2 TIORGOS T R R AT AR
BEAN e e AR 0 B R — P A A R
SCS A AER MY TR A EE AL P IS T B RCR
HR) FRAEPY R T XS AR 3 R A AT T
WIS, 0 SR B 1z B A S

Li %M T — R S R RS S 50T X
S AR RN T H A R AR, S

e | Af + B eiwen®

S(T,f)—f_wh(t) e e s, (3)
| Af+BI
2w
AL G5 (2) M ;2 A=1,B=0 0}, X S 4
BB AP S A, JARE R A S A A R
B HUE 0T T bR [ 9 FE )50 55 B pR AR (]
22 =g ( temporal full width at half maximum ,temporal
FWHM) Rt A8 Ak L an & 1 s . i 1 AT, 2
A>1,B=0 I, )" SC S A2 3 17 oKL 58 FZ7E 0~ 200 He
AR P L S AR A, 16 B L (R] 3 BE R H S A
e e, AR T R B N A M D B AR ) B R
fiK; 24 A<1,B=0 B, ] LS AR 46 i R A58 B AE 0 ~
200 Hz #5536 N HE S A8 4 58, LB ) 43 HE R 1L S
RAGARR AR A g DALk, R AR 4 S5 s )
GHERE A F B ERTIR A HEE . SCER[ 10 ] K
3 AR AR T A B A S IR R
BRI KR

(=0 2(ar+B)?

TONTRRE TS AR

e

A

1 1
2. 355 x -
A — ‘;‘F\\:I‘N}I‘ tFW HM2 , <4)
1 2
2. 355
B= - Afi. (5)

FWHMI1

b 45 %
. 4=0.8,B=0
—— 4=1.0; B=0
4=13; B=0

% 30 100 150 200

1 XS THRE R B E SRR T
Fig.1 Temporal FWHM of generalized S-transform

window versus frequency
RS, R B B
B MEEN S, L ETERECM LR
S f, BRI
A ST TRARMES: AT DAE Sk 45 2 P AN AR AT Y
(]2 o SE PRI AE A 71 B,

KRR XS AR AR R A S I BRI
AIPERE , B & WU 5 2EAT T 016 D0, 18] 2a R0
R B AL AR AR AR5 JE P iR 43 A AR
AT — RS, IEE s TP, 5 o e
W A5 S B AR A AN (6) Fs .

cos(2mnT x 10) n= [0,9],T = 1/255

h(aT) = cos(2mwnT x 50) n = [100,179]
"7 Neos(2mnT x 90) n = [180,255]
h(nT) + cos(2mwnT x 100) n = [40,49]
(6)

Kl 2b 2¢ 433K 2a iR 5510 S AR fn
S AR AR ZE T AR B, ) S AR R
EReALES s =S TE I N A el e v N )
S REE R AEPE AT BUTUR A HER P 5, i AR A2
AN M D B FL A (8] 43 HE SRR, ] 2¢ ThRpSE
Ti) 558 et ) e AL 5 R R ARG 2 1, e W 1 st ) 43
HERREAC, B 2d /R T B 2b FIE 2¢ BEZ AN 14
M E S AR S S AR fE S e AR MR
THERAR R R & . B 2e S 50 Hz B /Y S A8 4
7SS AR v R3S, ) LS AR M B bR VB R
HRRY T8RRI IR 2 A T R R E] 2 1 TE R
LTSS AR sRBCRR AR L S AR5, DRt , U
ROPHERE T S AR, IR, Xt (4) fx(5)
BIFTHfE A Bl , A6+ A=0. 4239 B=0. 471,



5 3 WRIEAT )™ S0 S AR )58 M e % HUR R 1) - 1305 -

(@ 2 : - T - (®) URURILLIL R

] ‘
il
|

RIE

(©) (d) T
- = s%
0.4} —_— SR J
g 0.3} 1
% I
0.2F b
0.1r b
b -
00 100 150
© 20 ® 0.5
0.4F,
15¢
=8 -
= B 03}
= iz
= 10t B
= =
= -E 0.2F
S5k
0.1
0 0 A A .
-0.5 0 50 100 150 200
i (/s iR Mz

a— BB AL AR 5 s b—1&] 2a (19 S ZBHREEIR o8] 2a ()7 3L S A, ; d—I&] 2b [ 2¢ MELRALAYZE 1 ; e—50 Hz IFHY S 2B 4
T S S A5 6 17 R A0 W BB T 25 0 5 £—S AR 40T 5L S A5 1 R 0 i 2 g i % L
a—non-stationary signal with frequency step change ; b—S-transform results of Fig. 2a;c—generalized S-transform results of Fig. 2a;d—Tline spectra at
dotted lines in Fig. 2b and Fig. 2c¢;e—S-transform and generalized S-transform window amplitude versus time at 50 Hz;f—comparison of the temporal
FWHM between S-transform and generalized S-transform
B2 SFEMBELHIEERESH S THM XS TR (A=0.4239,B=0.471) X LL 547
Fig.2 Comparison of S-transform and generalized S-transform (A =0. 4239,B=0.471) for non-stationary

signal with frequency step change

K1 & Love BE RIS

2 /ﬁ\ E\I&E&ﬂ% m ﬁﬁ Table 1 Physical parameters of synthetic Love channel waves
A JREE/m B/ (m - s7!) W/ (kg - m”)
FIFSCHER 23] 45 Y Love BRI I8 5 A TR x 1800 2600
FRE R SRS ENER 1R, iz 2.4 1000 1300
E ) Love BURE I U1K 3a frs, i HHE K 5 AR = i 1800 2600

m, 34138, B 30 TE A TR RO 4R 5,



- 1306 - w5 & B 45 4%
PERGT R AR AT R, Ui T R OO 2 B IE R, FEAR

T R T AR B B S (¢, ) LSRG M
KB x BRUA ¢, BIAS v=x/t, )5 %F S (v, f) T HHERF
FEA (75 2R R At 2R 1

&l 3b A% 30 i Love HUAE Y iC 5%, K 3¢ M
3b B S AR BRI I A R AR £ R L B
280 Love YA I F ol B BE IR M0 B 26 (F
[]) , F LA D, B A0 it 2 5 B A it 2k —

© R
=
3‘:;,:.; .l‘s
‘1%5;; 333
3]
0.1r 3
b ) \

f
= ¥3 1

0.2t 313

. 1

40
(© 1.0
0.8
L.;\ 0.6
&
o
# 0.4
02

300

®)

=
(=]

PR

()

T /(m-sT)

il ) SO S AR E B SR T B e A LAY A it
LA, 5 R BLAHARE . &1 3d Sl 3b 4K
Par XS Angeah B AT 0, Ak h £ % LA (&
3¢ 3d BB IR X, TE) BEEREEH D T
S AR GT R T HERf P A BOR LA, A
TS A A BHSE 2 —5, )T XS A H Y
BRI B R AR AT R

0.2
0.1+
0
0.1F
0.2}
35 0.1 0.2 0.3
i (/s
1.0
0.8
0.6
0.4
0.2

300

a— 5 Love RUAMRZIT % s b—1&] 3a HER 30 SEMYBGLS, o8] 3b $cdiy S AR AR B £k 5 d— &1 3b By 3L S AR AR IR I A3 1t £

a—synthetic Love channel waves ;b—the 30" channel wave in Fig. 3a;c—dispersion curve of Fig. 3b extracted by S-transform ; d—dispersion curve of

Fig. 3b extracted by generalized S-transform

B3 A Love BN HIE S THANT™ X S Tk (A=0.4239,B=0. 471) FZEVSH B LL 3T b S 47
Fig.3 Comparison of the dispersion curve extracted by S-transform and generalized S-transform
(A=0.4239,B=0.471) for synthetic Love channel waves

it — UL T S AR A B HUE X AT AL
LR EARHE R, 51 3 MR, FRATH—411H A
=2. 1195 B=2.355 i) S S Ar i ok A5 [1] 2 5
FLAER L S AR B AR, 1T XS AR T oR AN B
DT LCETHEIE AN da BT T 4b SR 7 RS )
PR TEXT )T S S AR pREICR AR L S AR
BF ) A R T S 84 | h VR AR CR AN e P R 2 A

R HRIET S A, ML) X S A HA K 3b
Wn FEAT AL B 3R HUR R R TR 2 AN 1A de TR
(SR BUA I A DX Sl R 15 18 ), mT LA 3, A+
FE S ARt Y HE J E IR HIC R 26 18] 3, (] de IR
HUR BT DX 10 54 181 i s 8 2 JCvk OB IRk, 1
P 3 B 4 B ARl AL MR S AR JE R
AR A A F T35 EAR R



53 Wil 55 BT SC S AR H 1) 385 SR it 32 BLAR TR - 1307 -
(a) 50 (b) 0.5 .
- - S . SEE
40k — XS | | 0.41 . — ST |
iz el .
=30t # 03l .
B B
gzm | %0}2
101 . 0.1+
A
\
0 21 0 L T i
05 0 0.5 0 50 100 150 200
i [|)/s i /Hz
1.0
0.8
0.6
0.4
0.2

a—50 Hz [N AY S BRI SC S AR ok BRI RIS (5] 284 5 b—S 2R 4R SC S AR i BRI 8] 2 85 ST L 5 o181 3b Fr7s i) 3 S A8

G HER

a—S-transform and generalized S-transform window amplitude versus time at 50 Hz; b—comparison of temporal FWHM between S-transform and gener-

alized S-transform ; c—dispersion curve of Fig. 3b extracted by generalized S-transform
4 AR Love B EHRI" X S Tk (A=2. 1195, B=2. 355) {REVIT A H £

Fig. 4 Dispersion curve extracted by generalized S-transform (A =2. 1195,B=2.355) for synthetic Love channel waves

SRR S S AR AE T WRAE T RS Ak 3
fEJ1, FEIE 3a FT 7 BECHE Hhom A BE AL R 45 3] 0
Kl Sa gt . Bl 5a thes 30 TG0 sk an &l 5b
JrRs W Sh FREE AT S AR R S S AR Sy
Br, 7SS A8Hk A B H5E 3 HUE—2, Kl 5¢ S
AR A2 | 18] 5d SR )T S S AR R R A
R, T s B ) A0 4 5 B T 1 it 2k
— SO RCAS ART S S AR 8 R EA A A 4 R L
FHEE 2 T 20 U BT S S A8 A B50H0 2 1t
1L T UL AEZE H 1R BLAHRRAE

3 SEPRBORH]

Kl 6a NHETAESE 12 M55 10 38 B 5T R Bl
5, & 6b 6¢ 4 BN 6a Bl S ARH AT S AR
(A=0.4239,B=0. 471) FLBUF AL M £, D5 1 5%
FLE S HIELIE 6b, K] 6¢ 352 BLAH AE B 4 v Bk
JEE ST £ % BELAH AR 0 5 B ., AT DR o R
FAAL T 6 H B0 5] BB T /s DX 3R, i MR 6b TR
T 288 P 1 31 5 R DU XS PRI, Rk, )

S AR A1 HIUAR) BT A 8 S R T ARG 4 B S i
PR HLR ol e B N 7% R 50 bR ) A LA 01 4 %
BRRE , NI AT — 28 AR 11 2 M AR B 5 B8 8 51
B

4 g

D) WHE 77 S 28 e 2 80 UE -5 3t 7y
BERI IR IHHET T SRS 7 oR BT ) 5 58
AR, Dy BERAE IR AR B kA

2) )7 XS ARt ) BUE I R W d A B e
SR, T LS AR RERGAT R R I ] R 7 R
AR AT R R AN S A DL 7 i e AR B R 1Y [
I I (B 3 R 2 BT B, SO IRR I, AR Al
STPRE IS BB AL, P R

3) KT S ARG 37 SR R AL £ 4R
Her WSS S S AR RE A R0 A R 2 Y
PRI R i o B 3 9 2 R RE ok — A R
PRI £ R HLA RS AL, o8 A B N B R T PR
Mo TP S R LA



e

S 45 &

- 1308 - /TN
TR
] E% i 2 i
22 =)
k=223 Tt |
| =3 133 ‘g“:c'::‘
0.1 E¥33 37
" T34 3 23332
= $3
0.2 1t
0.3

by S-transform ; d—dispersion curve of Fig. 5b extracted by generalized S-transform

0 10 20 30 40

200 300 400 500

a—1&] 3a JINABEHLE SIS AY Love TUREWAT 5K b—I&] Sa 4% 30 IEREWHT K ; o Sb Hdln S L HARIAYAIR ML ; d—18 5b i)™ L S A&
AR IR A 2%

a—synthetic Love channel waves with adding random noise to Fig. 3a;b—the 30" channel wave in Fig. 5a;c—dispersion curve of Fig. 5b extracted

PR1E

T /(m-s?)

®

=
(=]

-0.3 i i

0.2 T T

0 0.1 0.2 0.3

Bt [A]/s

5 AR Love EEEIBERMNBEIIEEG S TR X S T (A=0.4239,B=0. 471) 12 BT AL ph £k 3t bk 0 4

Fig.5 Comparison of the dispersion curve extracted by S-transform and generalized S-transform

(A=0.4239,B=0.471) for synthetic Love channel waves with adding random noise

5 % ik ( References) :

(1]

PR, Wb, WL, S TR E AU () THEE
W Y 3222 ) B S X SRR (7] 44, 2019,44(6) 11625 —
1636.

Wu Q,Tu K,Zeng Y F, et al. Discussion on the main problems and
countermeasures for building an upgrade version of main energy
(coal) industry in China[ J]. Journal of China Coal Society,2019,
44(6) :1625 —1636.

WA BT 30, B, 2. T A st e R —— P ™
GEH I — Pl BT [ )] HuER Yy B2 R, 2013,28 (1)
439 —451.

Hu G Z,Teng J W,Pi J L, et al. In-seam seismic exploration tech-

niques a geophsical method predictting coal-mine disaster[ J].
Progress in Geophysics,2013,28( 1) :439 —451.

JKa B0 FAR, e B S RN R R B AR A 4 O
SR AR T2 S A rP N [ ] A T b S5 5 B4R, 2018, 46
(sl):33-36.

Zhang Q,Yong Z C,Long Z Y, et al. Application of channel wave
seismic technique in detection of faults in the first working of Jin-
jiaqu Colliery[ J]. Coal Geology & Exploration,2018,46(s1) :33
-36.

Evison F F. A coal seam as a guide for seismic energy[ J]. Nature,

(5]

(6]

1955,176(4495) 1224 — 1225.

Krey T C. Channel waves as a tool of applied geophysics in coal
mining[ J ]. Geophysics,1963,28(5) :701 —714.

FAh, R AN S U ET R T B A IR i R
FH——LAin R SCES B X B[ )] BRI BR 2441, 2012,55(3)
1054 - 1062.

Wang W,Gao X,Li S Y, et al. Channel wave tomography method
and its application in coal mine exploration: An example from
Henan Yima Mining area [ J ]. Chinese Journal of Geophysics,
2012,55(3) ;1054 — 1062.

IR, EAG B AR, AF. I R B R B AR AE T AR /M 1 R
PR L] BT 5 B4R, 2013,41(4) .74 - 77.

Le Y,Wang W,Shen Q C,et al. Application of ISS in detection of
small structures in working face[ J]. Coal Geology & Exploration,
2013,41(4) :74-1717.

AP T P R R P 2T R B B BFFE [ D] b
A E MRS (b aT) 2015,

Fu H C. Study on seismic tomography in In-Seam seismic explora-
tion in coal field [ D]. Beijing: China University of Geosciences
(Beijing) ,2015.

Feng L,Zhang Y. Dispersion calculation method based on S-trans-
form and coordinate rotation for Love channel waves with two com-

ponents[ J]. Acta Geophysica,2017,65(4) :757 —764.

[10] Li D, Castagna J, Goloshubin G. Investigation of generalized S-



5

WRIEAT )™ S0 S AR )58 M e % HUR R 1)

- 1309 -

I /(ms™)

100

200 300

Mz

400

s

0.6

a—FE AR S 12 4056 10 B FATBGC T ; b—1&] 6a Kdi S R HARBURIHINLL ; o— K] 6a Hda)™ X S AL U Al th 2k

a—the 10™ transmitted channel wave of the 12" shot in a coal mining face; b—dispersion curve of Fig. 6a extracted by S-transform; c—dispersion

curve of Fig. 6a extracted by generalized S-transform
Bl 6 SEEREREIRN S THRANT™ X S TR (A=0. 4239,B=0.471) R ERSTH i L 3F b 23 47
Fig.6 Comparison of the dispersion curve extracted by S-transform and generalized S-transform(A =0. 4239,B=0.471) for real data

[11]

[12]

[13]

[14]

[15]

[18]

transform analysis windows for time-frequency analysis of seismic
reflection data[ J]. Geophysics,2016,81(3) : V235 — V247.
Stockwell R G,Mansinha L, Lowe R P. Localization of the complex
spectrum: The S transform[ J ]. IEEE Transactions on Signal Pro-
cessing, 1996,44(4) 998 — 1001.

McFadden P D, Cook J G, Forster L. M, et al. Decomposition of gear
vibration signals by the generalized S transform [ J ]. Mechanical
Systems and Signal Processing,1999,13.691 —707.

FOEIVR BRSO, RS8R, A5 )3 S AR L) M R R R 4y
Hr[1]. HuERY 2R, 2003 ,46(4) 526 — 532

Gao J H,Chen W C,Li Y M, et al. Generalized S transform and
seismic response analysis of thin interbeds[ J]. Chinese Journal of
Geophysics,2003,46(4) ;526 — 532.

Pinnegar R, Mansinha L. The S-transform with windows of arbitrary
and varying shape[ J]. Geophysics,2003,68(1) ;381 — 385.

X B, AR, XUt BT S S 7R i Y W T R kM Ty 1k
[J]. £, 2006,45(1) -9~ 14.

Liu X W,Nian J B, Liu H. Generalized S-transform based compen-
sation for stratigraphic absorption of seismic attenuation[ J]. Geo-
physical Prospecting for Petroleum,2006,45(1) :9 — 14.

Tian J,Song W, Yang F. Enhancing the resolution of seismic data
based on the generalized S-transform [ J]. Petroleum Science,
2009,6:153 - 157.

Mrepte BUARAE  BAR DY, A5 I AT A )2 AR 9 5 A
[7]. suRPyBEAR ,2009,52( 1) ;215 - 221.

Chen X H,He Z H,Huang D ], et al. Low frequency shadow detec-
tion of gas reservoirs in time-frequency domain[ J]. Chinese Jour-
nal of Geophysics,2009,52(1) ;215 —221.

B R BN R AR LS AR M AT BB R A
RV RN ] YRS R, 2019,43(1) : 168 - 175

[19]

[20]

[21]

[22]

(23]

Xia Y L,Wei X D,Ye Y F,et al. Generalized S transform multi-
frequency interpretation technique and its application in thin reser-
voir evaluation [ J ]. Geophysical and Geochemical Exploration,
2019,43(1) ;168 - 175.

NG, Ti5 e, X%, 45 SURIR S 7R R M A R AR B
{1 7 FH——LARAIL Z 2 W X O [ )] A S5 1035, 2020,
44(2).321-328.

An P,Yu Z L, Liu Z, et al. The application of sensitive frequency
seismic attributes to thin sand body prediction; Exemplified by
Zhaoyuan area in Songliao Basin[ J]. Geophysical and Geochemical
Exploration,2020,44(2) :321 —328.

KR, M, A WA RE IR )T LS AR AR TR
RIBEM PRI [J]. BRI, 2013,56 (1) 1309
-316.

Zhang X W, Gao Y Z, Fang G Y. Application of generalized S
transform with lowpass filtering to layer recognition of Ground Pen-
etrating Radar[ J]. Chinese Journal of Geophysics,2013,56(1)
309 - 316.

BB EER . R R SRR S S AR R 3R 2
1)), WIR S5, 2018 ,42(2) :398 — 404.

Shao G Z, Dong J, Dong Z T. The application of generalized S-
transform of Rayleigh waves to detecting near-surface fissures[ J].
Geophysical and Geochemical Exploration, 2018,42 (2):398 —
404.

Fregtle SR, SOt i S A 4 K A b 5 45 S A B R A 8
[J]. B R AE HALFE , 2005,20(4) 1449 — 453

Chen X H, He Z H. Improved S-transform and its application in
seismic signal processing[ J |. Journal of Data Acquisition and Pro-
cessing,2005,20(4) :449 —453.

FEATE. Love ZURM BB IE M A2 1K AT HA [ 0] LR b 27 B 2



- 1310 - Y/

5

(AN 45 %

#%,1994,13(4) :349 —353.
Cheng J L. Calculation of theoretical seismograms of Love channel
waves[ J]. Journal of Shandong Mining Institute, 1994 ,13(4) :349
—353.

[24] Rader D, Schott W, Dresen L, et al. Calculation of dispersion

curves and amplitude-depth distributions of love channel waves in

33.800 — 816.

WE 5%, Wang S G. 0.9 m 4 )2 SH RURE B BURFIE il
TEREL )], MBI B4R ,2010,53(2) 442 - 449.

Yang Z, Feng T, Wang S G. Dispersion characteristics and wave
shape mode of SH channel wave in a 0. 9 m thin coal seam[J].

Chinese Journal of Geophysics,2010,53(2) ;442 —449.

horizontally-layered media [ J]. Geophysical Prospecting, 1985,

Research on identifying the airy phase of transmitted channel waves
based on generalized S-transform

CHEN Bo',ZHU Guo-Wei'"*,WU Yan-Hui"*, YANG Zhen-Qiang'*,ZHOU Jun-Jie"’

(1. School of Geoscience and Surveying Engineering , China University of Mining and Technology( Beijing) ,Beijing 100083, China ;2. State Key Laboratory
of Coal Resources and Safe Mining ,China University of Mining and Technology( Beijing) , Beijing 100083, China)

Abstract: Transmission seismic exploration in the coal mining face is one of the important geophysical surveys to figure out the geolog-
ical hazards of coal seam. The rationality of identifying the airy phase from the transmitted channel waves is closely related to the accu-
racy of the tomography. Nowadays, S-transform is widely used in the analysis of dispersion curve,however,its application is limited with
the fixed window. In order to improve the identification accuracy of the airy phase of the dispersion curve,this paper introduces the gen-
eralized S-transform with adjustable window into the analysis of dispersion curve. The window of generalized S-transform is analyzed by
temporal full width at half maximum (temporal FWHM ). For a frequency range,a wider window indicates a lower temporal resolution
and a higher frequency resolution,and a narrower window indicates a higher temporal resolution and a lower frequency resolution. The
time-frequency resolution can be adjusted quantitatively according to the relationship between the temporal FWHM and the parameters
of generalized S-transform in application. The synthetic and real data result show that the generalized S-transform can effectively improve
the time-frequency resolution and the airy phase characteristics of the dispersion curve. It is helpful for the interpreter to pick up the airy
phase of the transmitted channel waves accurately.

Key words: generalized S-transform ;transmitted channel waves ;dispersion curve ;airy phase
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