a a o < [ 4
‘Vi’Jsi’ii’)'J‘Ylfﬂ‘MWT—!ﬁ LL‘U‘U%'m@ﬁﬂ'ﬂllliﬂﬂ'Nllﬁ3L%ﬂﬂq@‘01ﬂ"l§l}ﬂyjﬁﬁﬁlﬂi'}$‘Hlﬂiﬂ')%

&Y @ 4 a <
TagmsnunaunauezgaAnUUANF

Ailer I UNAD WINLE
a Y] = ara oA
Syan Monmaasumtuda (ssudandl Iasaon)
d’ an v A o v
amznssuMsifanm A3. AINT Borfs psenSnyvan

Dr. Diako Hariri Naghadeh 1013615 nE13
%4 v
UNANEd

o o A < < & ax = 9 A ¥ ° Ya A
miwuﬂamammumugﬂ uJuwuﬂunﬂmngwumqﬂiumﬁﬁimmumaaﬂﬁmw
9 A A 1< =< U 1 Y Y o 9}2‘; ax A
Taglgnaulvarazimewangy sedrulngmsundymnmsdunausz Isruaouisnmsniai
~ ~ 1 1 ax @ A ax = o [ 1
MUISTUNTARNIEN 2YTUTU ITNITHIANUANATUYIDITINT AL UA Iﬂﬂﬂ']i‘ﬂﬁlllm\‘]
° A 9 A ' U A 1 o w ° o ) A
LUV NAY ioaamWenFulada ’d’JLl‘]J§$ﬂf]‘]_lﬁ?ﬂﬂﬂﬂﬂﬁﬂ'luiil!ﬂﬁﬂuﬂﬁ‘ﬂﬂaulmll
< 3’, ag (XY a a 9 o A axy 1 A v o2
W]llqil‘ﬂ‘Ll‘LlaU‘Llf’)fJﬂ‘U’lJ3$E’f‘l’l‘ﬁﬂﬁ/‘lﬂl@Qﬂ?iﬁiNLL“]ﬂJﬂ?ﬂﬂﬁﬂﬁu HAZIATNITHINAANUIBIDYNUT B

QU

an @ 9 Y = a A 9|
aﬁmimmmmﬂ%ummsa1515114miﬂizmm'lﬂ@mmﬂszammw Wanugvean1sHIAY

o o A A @ 1 { 1 [ 1 o
ﬁ?ﬂ“b'uﬂlﬂﬁﬁﬁﬂ%uNﬁW@]ﬁ@ﬂTﬁﬁi?ﬁ]%Uéﬁ)@HaﬁﬂuﬁLWIﬂ@HQﬂu58“31@%@&ﬁ%1ﬁ@@%1ﬂ
° X Y 9 @ 4 Yy 7 o o
HUUADUUDIAULASUDYAVINNITAINEA !,LaﬂGvsumquamamuclumimuamuazﬂiuﬂgd

o 1 % U A o = 1A

ISINIKNIGIAN] ﬂ151’i1ﬂ1ﬂ31lla'lﬂ"lfusllf]\‘l1/1\1ﬂGI)"Llll’ﬁ"l/\l9’]Gluﬂl@ﬂlﬂl@ﬂl@ﬁl’)aWﬁ’lNWiﬂ@ﬂ’)ﬁJhl@s]j'ﬂuﬂ'l
T o o v { 1T W 4 J 1 1 ° o ¥

NNUY ﬁ‘ﬂmJWu‘ﬁ”leu%ﬁnmmmuﬁuﬂizwmwamﬁzwanGﬁjayamami]1mmumamgﬁms§1}u

o [ o 4 (Y °
Lm%%ﬂyjaiﬂﬂﬂﬁENLﬂﬁﬂﬂﬂlélwuﬁﬂflﬂﬂlﬁ)\iﬂﬁuﬂﬂuﬂﬂiﬂﬁ’(’)\?

= dy o Y] A < Y o ] 1 & o
Tumsfnwil msunduaauuuu@ugl ldiinsnaaeuiudiunilsvoanyuiiaes
~ =Y s A 9 = ) 3 Aa =1 1Y)

1uN® Taslidagiszasdiions laudwuusaosvesanuiiiniinnuazidoageluszauy

= & A A ] o = dy 9 o A A

AT HYeInNeIAauALHNs e luuuiaes Taslunisanuiiilduuusiaeawiuimi
' o A 3 ° & 9 Y o o & A o X

mumstsuizeuiunuiiaeuiesdn uaz ldsdamaaves Tsunsuuunual Awenanlag

a0niu CREWES mesiassnau lmaziieudunsiziuazeyiutdosvesnauiunuuiiess
Aas ] @ o

TagmMIuAauMIAAFILVUTDINALVUA NN UIUUAIN TAsITNITHAAINOUAL HAIIN

g @ U A o 1 @ [ 4
uuﬂ'ﬂlla'1@‘lquU’fNﬂ\?ﬂ%uﬂﬁwﬁgﬂﬂ1u’lﬂﬂulma$“}qﬂﬂ"11'8')\1"191}633!'(3 LLﬁ$53Nﬂuﬁluﬂ18Wﬁﬁlﬁﬂﬁ%}1ﬁ



dY A o
Wanvuliafalagsiu

4 1 Y] JU a -~ 1 { o {
omsudasmanuaaduvesienduiiaila anangnisznaazihinldlumsnlaou

' S d 5 1 Aq Y o Sy a ~ '
nirwvoIansuiluvesnnuisy msdsznaaianlsmammmgaveslansuiialassning

o [ d o { @
%@NaﬂWﬂﬂ’lﬁﬁﬂlﬂﬁ Llagsll@Qyjﬁ‘ﬂ’lﬂﬂ’]ﬁﬁ\uﬂ31$W‘ﬂ1ﬂl!‘U‘UEﬂ’]a@Qﬁﬁﬂ1§ﬂﬁﬂﬂ?\?ﬂWﬂWﬁﬂ’]Tﬂﬂaﬂq

dyzﬂy Y I 1 A @ [ A 3 = [ o A ] 9
HGBGlWLWH'J'] 'J‘ﬁﬂ']ﬁWuﬂﬁﬂﬂﬂutlUUl@]NgﬂNﬁﬂﬂﬂTWGlUﬂWﬁ‘]JTUTJEQLLU‘]J%']'Q@QVINFI'NN%U“B@U
Y a2 R =R & A A R 3 =]
qﬂﬂ??uazlﬂﬂﬂﬂﬂﬂﬁﬂwuQﬂlﬂﬂﬂ?WNﬂW?ﬂﬁuﬂl!Wﬂﬁﬁﬂ’]ﬂ LWI@EJ']\‘]ulﬁﬂﬁ']iJ ﬂ']iﬂﬂﬁf)\ulﬁﬂﬁalﬁ!wu

! o o A < N ° A ) ¥
N fnﬁwuﬂa‘llﬂauL!UUWIllg‘llllﬂ11%%Wﬂlla313ﬁ11uﬂ1391u3mﬂﬂ@umWQQQ!LagﬁﬂQﬂ1§ﬂ1§

9 9
Aasatensalumsdsulwuuiiaes



Thesis Title High-Resolution Velocity Model of Marmousi Synthetic

Data by Acoustic Full Waveform Inversion

Author Mr. Nopadol Phromsaeng
Degree Master of Science (Petroleum Geophysics)
Advisory Committee Dr. Siriporn Chaisri Advisor
Dr. Diako Hariri Naghadeh Co-advisor
ABSTRACT

Full Waveform Inversion (FWI) is one of the most advanced tools for subsurface
modeling, which uses the whole seismic wave fields to estimate an earth’s model.
Solving an inverse problem for FWI commonly used a local optimization algorithm,
such as the gradient method that proceeds from starting model to refine the model in
order to reduce the misfit function. The key ingredients of FWI are an efficient forward-
modeling and a local differential approach, in which the gradient of misfit function are
efficiently estimated. The purpose of the gradient of misfit function is to detect missing
information on initial model and used that to estimate the model perturbation for the
model updating. The gradient of misfit function in time domain can be interpreted as

zero-lag cross correlation between the residual data and partial derivative wavefield.

In this study, the FWI algorithm was performed on a sub-part of Marmousi model.
The main objective of this research is to obtain a high resolution velocity model which
is expected at half of the propagated wavelength. The smoothed version of Marmousi
model was used and referred as initial model. The synthetics seismic datasets and partial
derivative wave fields with respect to the model were produced base on constant-density
solution to the 2D acoustic wave equation finite difference method using the MATLAB
tool box from CREWES. The gradient of misfit function was then calculated
individually for shot gather, and stacked together to perform a global gradient of misfit

function.



The constant scaling was estimated and applied to the gradient of misfit function.
The purpose is to convert the gradient of misfit function unit to velocity model unit. The
estimation is based on minimise misfit function between the observed data and

generated data from the updated model.

The test result in this study indicated that the FWI method has a potential for
update a complex velocity model with resolution up to half of the wavelength of the
propagated wave field. However, the FWI method required high computational cost and
multiple iterations for refining the model which could be very expensive for a large

dataset.



