Y alad aladialy 441 3 ) Glew 3ae e

‘;\.\fud\ L‘éﬂ:m_)\_).}i

oand ) san sl gl ol pall Fling AuSaiall 4013150 s sall (g pa Y1 Ol Gallad sl ) 315 CHLESELY) aadiy
@25 Al s ol sl g 35 ASland) Jia ¢l A Gailbiad s A sl siad) 0 g 1) LIS ) pacal e 0 Hal8 ) 535S A1 51500 i)
D855 G Al A yall Sl 3 3a3 () A SN Cladl andt (A 5 dlgie ARiAL Cibaalll 5 4001 5151 UL G )

D cganll daga s Ll Sy A Al 310 sl g 401350 i) g ) o LS e il slae 401 31501 ciland)
Gkl S Aoy 2yl 3 1313 GOLESTLY) 8 Aol 40 3150 Cilaad) alaal sae oY 1505 cagally ci gl (e i<

sie Al el LS aladdul = 538 el s e Qlaall aad g <l g 8 A0 51 Clasd) (e 3 50ma 230 G geadl (e Al
LoV i ool ) 40V Gaend) aledl) gd Juiadh saaaial) 200 3130 clanad) 5 2003050 Ll (s aaall ) saall Grand) aladll
a5 sl zaal 73l Qs aladial il 3 Cand) 138 daabise JiaB | jaall 2] a8 Lpuasl) A0 UKL aladind QA (e
i aa3ts A YD Al Al a o3 aend) daga S clgie ISy Al pleall b i) Juadl ciia i) 5 e by gl
Al all o o el L) A8l Baal 5 A 315 daws 8 el gun (i g A8 5y el Jah ol i) o3 aladind o Cum czlaniVl)
sle kel o3 i il il L) (e dpaedl aladind 2 o) dag (8 ca il Al 3lal Caaniiad Al Y

ol @ jelal ) geall grad Gunlie alaind 5 Oan ol gaal) o) Al Cargins due o8 il ol ya) Jie dalall Gl Cile sane
(IFCNN) CNN 73503 aladinly ) seall mad jUa) of il 3a s e Leailii () 5 pand) g (8 Conani ) sl s il (of
) Eaal wa IFCNN Al o ¢ jlie Al 0S| o sill 5 Sl Jidail) (0 IS (A 5 AV Z3lall man o oY) 3 (558
Glaw adi (g paall 8 Cinai g L0aSl) Octree 48 kb 258 e [FCNN culsd 4aS)l Octree 48y oo Sl 5 dallall
azdl zlaxil 33 ga ae 441 35



Combining Multiple Seismic Attribute Using Machine Learning

Abrar Mutlag Alotaibi

Supervised by:
Dr. Mai Fadel
Dr.Amani Jamal

ABSTRACT

Seismic exploration is used to estimate the properties of the Earth's subsurface from reflected seismic
waves. Geological experts need to examine seismic data to be able to visualize and detect geologic
facies and reservoir properties, such as thickness, fluid type, and structure. Combining seismic data and
guantities derived from them, called seismic attributes, enhances the resulting visualized data as seismic
attributes provide complementary information. Also, combining seismic data and seismic attributes,
referred to as the combining task, saves a lot of time and effort, since the number of seismic attributes
volumes used in seismic exploration is growing rapidly. Conventional methods manage to combine a
limited number of seismic attributes simultaneously. To overcome this limitation, we propose using
image Deep Learning-based fusion techniques to combine seismic data and multiple seismic attributes.
Deep Learning approach is preferred as it enhances the performance of fusion techniques by utilizing
neural network capabilities in feature extraction. The contribution of this research is evaluating the use
of six pretrained image fusion models that have achieved the best results in their respective tasks, in the
combining task. This is the first study to make use of fusion techniques, as these techniques have only
been used to enhance the resolution and reduce the noise of a single seismic attribute. In addition, this
is the first study that utilized pretrained models in the combining task. Several techniques have been
used to evaluate the results of running those models on public data sets, such as conducting qualitative
guestionnaires targeting geological experts, and using image fusion metrics. The experiments showed
that image fusion techniques have succeeded in the combining task and its results are not distorted. It
turns out that the Image-fusion Framework using CNN (IFCNN) model outperformed all other models in
both quantitative and qualitative analysis. As comparative study, IFCNN is compared with the current
state-of-the-art technique, called Octree quantization method. IFCNN overcomes the limitation of the
Octree quantization method and succeeded in combining nine seismic attributes with better fusion
quality.



