Lt Lo o

G BRI E 2 ARTHT &) = BGER

THEHERY) P2 R T A R ER Y B 2 B3 A5 S A 2R, e B 2 2 i 5
R 2 R T SR BRI BT T A% U, B4 7 35 T R B0 PO A 3 AR AT BB AL L i PR
LR, T Maxwell 7 R HOAEM R 7 R BSAUL AN S8 o BT B0 T 55077 S A A B B D5 VA A T
B BRI H AN o BR 1 AR SR T 20 77 R I B AU AN S8, A P A e b 6 RN T3
RE A ZEAR S BRBT BT SO B H 2 ke T LEE, T HUER B AR U R ORI, 52 K1
e, ik IR N B &AL AR A SEAR R BB A 5 BORTTEE AT . Bk,
FERCE IR TR Ik SRR N A 2N J5 TR A R R EATIRAIRYS , W] DAESHBOR (13 25 A
AT, Rt E RGP R M LA

NT 5EPAFEATEE B RSE . RS HR B A R EOR . TivE. A, i
WU AN S AAE R R SR A ARG 1E, €T 2024 ££ 7 7 13 H-14 HAEM T2 “1H 5
ERYBAARPHT &7 o KW EBESE: THEMREAATH R RS 1R BRI SR )
RORAR - FHRN S

HANZT e . Xk BRB. 4

7 H 12 HRARE], REMA: SEREE (RRETEKX—EE 55 5) « LBEM s,
BTE S B

S E]: 2024 %27 H 13 H——7 H 14 H
SN W JRTE Tl K2 — RS X iEsh A0 327 RS T

R N: #8% E-mail: pengliang.yang@hit.edu.cn



Lt Lo o

SWHRER

20247 A 13H, AALSF
I 1] SR ERFA
08:30- T
08:45
08:45- VTI FLBR A 57 H 1) 7% FE AR M
09:15 FUKHT AR R
09:15- YIS % PR 050 A T B S LA 53 A o AR v 40 2
09:45 I PR s PN
09:45- B 1) 57 P IR 38 5 BRAR TT VAT A
10:15 FKE TRYIAEEE SRR 2
10:15- RE BT
10:45
10:45- Efficient multigrid algorithm based on multi-color block-wise Gauss Seidel wie
11:15 smoothers for large 3D electromagnetic modelling

L S PN
VELS- | FE TSR R A A% A0 B /)N gk L DU A K R 5 B 0 v R R R S T
11:45 Stk P EME R GRBO

202427 13 H, ANTH
I ] wEEE EFA
14:00- DA MR RS RO BOR IR R ZENN
14:30 XA EA RS HERD
14:30- 72 T I A A S T8
15:00 SRIRZR BB T S R B By
15:00- B i IR IR S S i o 0 T P A
15:30 R PN
15:30- TRE R A PO
16:00 BT JERUREE
16:00- RN
16:30
16:30- FE TR [ ) BR V2 R R A B P R = 4B A A FIR L
17:00 J#E KEKRY
17:00- He TR 7 1) 3011 A R UL T 4 5 P = 4 S i
17:30 PR pEERY GRBO
17:30- YR T YR R R SR B SR B T
18:00 NI LR




Lt Lo o

202447 514 H, AHLSF

I} ] wEEE FERA
08:30- | Multi-parameter full-waveform inversion applied to distributed acoustic sensing | FE /¢
09:00 recorded seismic data
HECH PR S R B
09:00- Direct full waveform inversion of DAS fiber-optic data
09:30 Jifi KFUPM, Vb
09:30- Algorithmic analysis torwards extended source waveform inversion
10:00 ) N N
10:00- B
10:20
10:20- LT 1E S5 IR AR 1 4 AT 2 P = 4 S s A 5 % H
10:50 BEE A TR
10:50- BT HAE SR BE 2 2] 1 22 A5 M R R A AU
11:20 N L PN
11:20- N A28 X 28 75 3 A v A 8 PRt 7T
11:50 F30k  MIRET RS
MEHE
(R EFRHF)

1. EHE 88 PEBFEAE GRID

RRH : 2 TS50 AR R B /) L DU B Kt F i 5 B 77 s 0 R BB S

FE: HMRH AR 9N AT ERY B 22 1 2y 32, B N Tl R 7 B R
ATt TSR S ¥ 3 T 0 25 U o L g R AL PRI 3 A PO R 5 AR VR T 2 A L 28 ROBERH L R A J
BATERE VY, TFREE A e AR AR A < =y 0 IR & S 7T, A B T B5GE IE  2 f
P DL K B — M B BE T 300k i S5 AR SR R, SRER 3 MR O i ) 2 2 B0 SR Bk B A
B, Xk, FATHEH T Gramian 57 FEL S Entropy 57 (1 5 J) 1K Hh HUBAE & SROBEHESE, 7E
TRAEYINE 2 B A AR AU B ) Bk SR B 5 S8 i i ) S s 45 2R FFF A MPI+OpenMP 2 R
AT SRS IN PR E SRR AR IE TR, V=R SR SR (R AL SR 51 Bl - i Ak
SR /M F AR BR R SIILEE J0 RO L FEL A PR 2 M = IR A S o AH G & B (R TR
ASSCHE Y MU LRI & SO AE S B R AP IORRAE N . )i, BRATRIBR & S A M T
5% [ Utah FORGE i1 [X. 1) 5 7 R i R S A8 232 A o DAE— 2B MR SRR A 281

2. WAH HiE ABTIA¥

BEE:  VTIFLBA A 7 A A

B SIRE VTICEAT T 6 bl (0B3[R P FLISA I, SRt T — BT i P -
YRR 1 = R PR o R BN —SLREVE AT, KBRS . it Bt A MEIR AT R T,
R B VTLALBEA Tt 3 Ao, W 7 R AR AP W A RIS dsi— W s T AL
YR FH 4 VSR A B O 3% , S5 o BB 0 A A 0 L 25 1 4 %5
(RIS T MG S 2 7 AR R IR A, 4h BB T R AR VR SRR SH
RN (B L PR B I . S5IRR, fEfE =R, —H IR
SRR, 58 P P B A B R RS R, 5 B AR B LT L MR P P . VT
158 A2 U 5 A S R T R AR A A (O . 0001, QP 3B AT B AR, T 44
PEA R P P P A S PRV T BB th L A 5, T 1 P LA
WL R A ELIA MBS S 1. BFSCRBL, qP Bk, qSV BRI SH BLIm B3| i fhBarIm (5 5
MBS S, (EP LR BRI A R . (ERCR M RE J1 77, qP WO aR, EL SV A
SH Y7 1~3 MRS, SHURES: WORHIG /T, oP WIS, SV WM SH WM. DFAURHL,
VR | 7537 % P 5 3208 2 MK 2% ) 5 MR 0 A 13 A AR B

3. BRI BIARR FEAF




Lt Lo o

& H : Efficient multigrid algorithm based on multi-color block-wise Gauss Seidel smoothers for large
3D electromagnetic modelling

8 E . Practical application of 3D magnetotelluric inversion requires efficient forward modeling of
electromagnetic (EM) fields in the earth. To resolve realistic 3D structures, large computational
domains and extremely large linear systems of equations are required. How to solve the resulting large
linear system of equations efficiently and cheaply can be a challenge particularly at low frequencies.
The talk will present what we have developed for the large-scale forward modeling based on
multi-color block-wise GS multigrid and the comparison with traditional solvers has been made.
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Title: Multi-parameter full-waveform inversion applied to distributed acoustic sensing recorded seismic
data

Abstract: As an emerging seismic acquisition technology, distributed acoustic sensing (DAS) has
drawn significant attention for long-term and cost-effective monitoring of underground activities in
recent years. It is being widely evaluated as an enabler of seismic monitoring for carbon sequestration
in characterizing subsurface structures. To advance this evaluation, field seismic surveys with optical
fibers deployed in surface trench and borehole were conducted at the Newell County Facility of Carbon
Management Canada in Alberta, Canada. Full-waveform inversion (FWI) is considered as the most
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promising approach for providing high-resolution subsurface model properties. This presentation will
introduce the theory of multi-parameter FWI in complex media and its latest developments and
applications with DAS-recorded surface-waves and vertical seismic profile (VSP) data. The recovered
near-surface model parameters (velocity, density, anisotropy and attenuation) by multi-parameter FWI
can provide valuable information for carbon sequestration and monitoring.
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#Z: Subsalt imaging is challenging with coherent noise prevalent beneath complex salt structures.
The coherent noise degrades the imaging quality, making image enhancement and interpretation
difficult and potentially erroneous. The dip gathers of reverse time migration (RTM) serve as an ideal
domain for separating signals from coherent noise due to their distinct distributions in the dip domain.
Methods utilizing the Poynting vector offer an efficient and cost-effective means to produce dip gathers.
However, the presence of zero points in the Poynting vector causes instabilities in direction or angle
estimation, leading to the leakage of reflection energy into false dip angles. This issue complicates the
separation of desired signals from coherent noise. We address this instability by employing a stabilized
Poynting vector to produce high-quality RTM dip gathers. The stabilized Poynting vector does not
contain zero points within the range of wave propagation, thus mitigating the instability problem. The
dip gathers generated using the stabilized Poynting vector provide a clearer and more precise depiction
of signal and noise distributions, allowing us to identify the boundaries of desired signals and mute all
noise outside these boundaries. Two numerical examples with a synthetic dataset and a field dataset are
used to demonstrate our method’s effectiveness in reducing coherent noise and improving quality of
subsalt images.
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Title: Algorithmic analysis torwards extended source waveform inversion

Abstract: Full waveform inversion (FWI) updates the subsurface model from an initial model by
comparing observed and synthetic seismograms. Due to high nonlinearity, FWI is easy to be trapped
into local minima. Extended domain FWI, including wavefield reconstruction inversion (WRI) and
extended source waveform inversion (ESI) are attractive options to mitigate this issue.

This paper makes an in-depth analysis for FWI in the extended domain, identifying key challenges and
searching for potential remedies towards practical applications. WRI and ESI are formulated within the
same mathematical framework using Lagrangian-based adjoint-state method with a special focus on
time-domain formulation using extended sources, while putting connections between classical FWI,
WRI and ESI: both WRI and ESI can be viewed as weighted versions of classic FWI. Due to
symmetric positive definite Hessian, the conjugate gradient is explored to efficiently solve the normal
equation in a matrix free manner, while both time and frequency domain wave equation solvers are
feasible. This study finds that the most significant challenge comes from the huge storage demand to
store time-domain wavefields through iterations. To resolve this challenge, two possible workaround
strategies can be considered, i.e., by extracting sparse frequencial wavefields or by considering
time-domain data instead of wavefields for reducing such challenge. We suggest that these options
should be explored more intensively for tractable workflows.
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Title: Direct full waveform inversion of DAS fiber-optic data

Abstract: The particle-displacement or velocity-stress formulation of the elastic wave equation is
often adopted for seismic waveform modeling and inversion. However, when dealing with the strain
data that is acquired by the optic fiber (DAS), this formulation requires gauge-length correction and
velocity-strain conversion before waveform inversion, which can complicate data preprocessing and
inevitably generate noise in the data. In this work, | propose a momentum-strain formulation of the
elastic wave equation, for direct modeling and inversion of strain data without the need for
velocity-strain conversion. The gauge-length effect is considered in the definition of the FWI misfit
function; thus, the gauge-length correction is also not required, minimizing preprocessing efforts and
data noise. For the free surface boundary condition, the stress image method is implemented and is
adapted to this momentume-strain formulation. The adjoint-state method is used to derived the
gradient terms to update the model parameters through linearized optimization methods. Numerical
example shows that the proposed direct FWI approach can better resolve the P and S-wave velocity
structures by a cascaded inversion workflow, and is more robust against data noise, than
conventional FWI that is based on the velocity-stress formulation and requires data correction and
conversion prior to inversion.



