Texas Consortium for
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Welcome to the twelfth
TCCS Newsletter!

The Texas Consortium for
Computational Seismology
(TCCS) is a joint initiative

of the Bureau of Economic
Geology and the Institute for
Computational Engineering
and Sciences (ICES) at

The University of Texas

at Austin. Its mission is to
address the most important
and challenging research
problems in computational
geophysics as experienced
by the energy industry, while
educating the next generation
of research geophysicists and
computational scientists.
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Statoil
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Fall Meeting

The TCCS Fall 2017 Research
Meeting will take place in
Austin on October 16-17.
Hosted by the ICES, it will be
held in the Peter O’'Donnell
Building (POB) at The University

of Texas at Austin main campus.

Representatives of participating
companies are invited to
register for the meeting by
following the link at:
http://www.beg.utexas.edu/tccs/.
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Presentations at SEG in Houston l

TCCS members and collaborators will make the following
presentations at the upcoming SEG 2017 Annual Meeting

in Houston.
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Professional Award

Ximning Wu received the 2016 Best Paper Award in Geophysics
for "3D seismic image processing for faults” co-authored by

Dr. Dave Hale. In this paper, they propose to use a convenient
linked data structure to construct complicated 3D fault surfaces

and to robustly estimate fault slip vectors. The constructed fault

surfaces and estimated fault slips are further used to remove the faulting in a 3D seismic image,
which greatly facilitates seismic horizon picking from the seismic image complicated by faults.
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Research Highlights |

Xinming Wu has developed
a new method for extract-
ing fault surfaces. From an
input image (a) of seismic
discontinuity (1-planarity) attribute,
a map of voting scores (b) is first
computed by using the optimal sur-
face voting method. Fault surfaces
(colored by fault strikes in [c]) are
then automatically extracted from
the voting score map.

1-plananty Voling scoe Fault strike

Zhiguang Xue has applied predictive painting to pick offset (m) ) Offset (m)
the residual moveouts in common image gathers (CIGs) 200 : e
| and proposed using pattern information of CIG events
MRl guide the picking process in order to avoid picking
aliased events. Predictive painting has difficulty when applied to pick
residual moveouts of CIGs suffering from severe aliasing caused by
sparsely sampling in the extended direction (angle or offset) to lessen
computational cost. This problem is addressed by pattern-guided
predictive painting. Figure (a) shows the picking result of standard
predictive painting on an aliasing-affected surface-offset CIG where
picking at the large offsets suffers from severe aliasing, and figure (b)
shows the picking result of pattern-guided predictive painting where
the aliasing problem has been mitigated.
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Sean Bader
has been
working on a
semiautomatic
method to efficiently
and consistently tie
available well-log data
to seismic. Time shifts
to align a synthetic
seismogram modeled
from log data are
automatically estimated
using a local similarity scan. The shifts estimated from local similarity are used to update the time-to-depth
relationship to interpolate the available log data to time. Once tied to the seismic, the available log data can be
interpolated along seismic structure using predictive painting to generate log-property volumes, which are used
to quality check seismic well ties through a blind well test. Applied to a 3D seismic volume and available well-
log data, we achieve consistent and verifiably accurate seismic well ties.
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image-guided well log interpolation method for initial
subsurface model construction. He has suggested the use
of “geologic distance” to represent the coherence between ——

subsurface measurements. The predictive-painting method spreads
lithological information along seismic horizons from well locations to o 1 \
interpolate the model, but it is difficult to incorporate geologic structures
such as faults and unconformities. The problem can be mitigated by : = _
measuring geologic distance following horizons and modifying distance S
across faults based on fault attributes.

g Yunzhi Shi has been working on an application of a modified
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TCCS Staff

The TCCS group consists of
scholars from six countries who
have come together to move
science forward. Our research staff
includes two principal investigators,
seven Ph.D. students, three M.S.
students, a postdoc, a B.S. student,
and a senior research fellow:

Testimonials |

Yanadet Sripanich

I have had an incredible 6-year
Journey at TCCS. I started off as an
undergraduate research assistant
and was fortunate enough to

get to interact with many of the
TCCS pioneers. What an amazing
group of inspirational scientists they
are. Because of them, I discovered
my passion for geophysics and
my first baby step in the world

of scientific research was always
full of warm support.

Many people have joined the TCCS
family since then, but I always feel
that, regardless of how much we
grow, our spirit never changes.

We are still a family of young, fun-
loving, and passionate research
scientists who enjoy seeking answers
to the most challenging problems

in geophysics. We share not only

Sean Bader (M.S. 2nd year)

Luke Decker (Ph.D. 2nd year)
Bjorn Engquist (PI)

Sergey Fomel (PI)

Zhicheng Geng (Ph.D. 1st year)
Sarah Greer (B.S. 4th year)

Ben Gremillion (M.S. 1st year)
Harpreet Kaur (Ph.D. 1st year)
Dmitrii Merzlikin (Ph.D. 4th year)
Nam Pham (M.S. 1st year)

Karl Schleicher (senior research fellow)
Yunzhi Shi (Ph.D. 3rd year)
Xinming Wu (postdoc)
Zhiguang Xue (Ph.D. 5th year)
Yunan Yang (Ph.D. 5th year)

our best times but also our toughest
moments together. I will cherish
that bond for many years to come.

I can honestly say that joining

TCCS is one of the best decisions

I have ever made in my life. I hope
that TCCS will always be a warm
and nurturing family for many
future generations of geophysicists.

Hook’ em Horns !

For more information, see
http://www.beg.utexas.edu/tccs/staff.

TCCS Summer Social 2017 held in Houston for
former and current students and researchers.

Mason Phillips

I was very fortunate

3 to be surrounded by

h knowledgeable and
passionate cohort of
technical experts during my time at
TCCS. Sergey and his students have
created a tremendously supportive,
helpful, and encouraging environment
for impactful research in exploration
geophysics with an emphasis on
reproducibility. I am continuously
amazed by the incredible output of
this highly productive group and
look forward to future collaborations
with TCCS members and alumni.

Hanming Chen

% I stayed with TCCS from

— September 2016 to
*\% August 2017. TCCS

researchers have devel-

oped a great software package,
Madagascar, and are continuing to
enrich it. Madagascar provides new
geophysical students like me a direct
and fast platform to learn and inno-
vate. I feel very lucky to have worked
with TCCS in the past year, just before
Ijoin China University of Petroleum
(Beijing) as a teacher. I believe I will
always benefit in the future from what
I learned from TCCS. Really hope to
meet members of TCCS again.
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New Faces
Zicheng Geng is currently a Ph.D.
% student under the supervision of
> | Sergey Fomel. Zhicheng graduated
from Tongji University with a bachelor's
degree in geophysics in July 2017. During his
undergraduate studies, he worked with Prof. Yuzhu
Liu on seismic inversion. He chose The University
of Texas at Austin for its outstanding academic
atmosphere and excellent research opportunities.
E from Texas A&M University in May 2017.
He is currently an M.S. student working
with Sergey Fomel, and his interests include seismic
imaging, migration, and seismic data processing.
His previous research included searching for
evidence of slow-slip events in the Cascadia
subduction zone using ocean-bottom pressure
data and performing mineral separation for detrital
zircon age dating. Ben hopes to work in the oil
and gas industry after graduation.
g degree in geophysics in 2014. She
worked with Schlumberger as an access
engineer and with the Geological Survey of India

as a geophysicist. Currently, she is a Ph.D. student
supervised by Sergey Fomel.

Ben Gremillion received a Bachelor of
Science in geophysics and mathematics

Harpreet Kaur graduated from the
Indian School of Mines with a master's

Nam Pham received a bachelor's

degree in geophysics and mathematics

from the University of Tulsa in May 2017.

His previous experience is with seismic
and well-log interpretation in Taranaki Basin, New
Zealand. He is currently a first-year M.S. working with
Sergey Fomel. His interests are in implementing deep
learning in seismic pattern detection and reservoir
characterization. After graduation, he hopes to find a
job with an oil company.
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