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SYLLABUS

Course title

WAVELET TRANSFORM IN SEISMIC DATA PROCESSING

Year of studies II | Semester* 4 Type of final evaluation (E/ V / C)** \%
Course status {Ob - compulsory, Op - optional, F - facultative} Op | Number of credits 5
Hours allocated in the academic Hours allocated for Total hours per semester

program 28 personal studies 97 P 125

Course supervisor

Assoc. Prof. Dr. Ionelia PANEA

* |f more than one semester, one Syllabus per semester to be completed for each semester
E-exam, V-verification, C-colloquium

Faculty GEOLOGY AND GEOPHYSICS Number of hours per semester
allocated in the academic program ***

Department GEOPHYSICS

Profile GEOPHYSICS Total |Course|Seminar] Lab |Project

Master APPLIED GEOPHYSICS 28 14 - 14 -

specialization

*** C-course, S-seminar, L- laboratory works, P-project

General competences (general competences are mentioned into the Specialization Syllabus)

1. Knowledge and understanding (adequate knowledge and understanding of notions specific to the field)

Knowledge and understanding of the basic and advanced topics related to geophysical data/signal processing
in the space/time and frequency domains.

2. Explanation and interpretation (explanation and interpretation of some ideas, projects, processes and
also theoretical and applied content of the field)

Presenting the theoretical elements of data/signal processing which are necessary in the geophysical
engineering activity.

Presenting mathematical/numerical algorithms with a large applicability in geophysical data/signals
processing and interpretation.

Competences
specific to the
field

3. Instrumental — applicative (designing, managing and evaluation of specific practical activities; using
some investigation methods, techniques and instruments investigation)

Knowledge and practical use of mathematical/numerical algorithms for geophysical data/signals processing
and interpretation. Elaboration of dedicated data/signals processing routines using various programming
environments.

4. Attitudinal (positive and responsible to the scientific field / cultivation of a scientific environment
centered on democratic values and relationships / promoting a system of cultural, moral and civic system /
optimal and creative use of self potential in scientific activities / involvement in institutional development
and promoting the scientific innovation / engagement in partnerships with other persons — institutions of
similar responsibilities / participation at own professional development)

The theoretical and practical training obtained at this course allows the students to become familiarized with
classical and modern data/signals processing and interpretation methods, with applicability in all the fields
of Geophysics.
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Theme Duration (hours)
1D and 2D Fourier Transform. Short+time Fourier Transform 3
Time-frequency representations of seismic reflection data 4
COURSE topics .
Continuous wavelet transform 3
Time-frequency representations based on the wavelet transform 3
Wavelet transform as a tool for integrated analysis of geophysical data. 1
TOTAL 14
Coffeen, 1984. Interpreting seismic data
Castagna, Swan, Foster, 1998. Framework for AVO gradient and intercept
interpretation, Geophysics 63(3)
Panea, Drijkoningen, 2008. The spatial data-adaptive MVDR beamformer,
Geophysics 73(5).
Panea, 2009. Array forming in the presence of phase variations,The Leading
Edge, 2,260 - 264.
REFERENCES Robertson, Fisher, 1988. Complex seismic trace attirbutes. The Leading Edge
7(6)
Stone, D., 1994. Designing Seismic Surveys in 2D and 3D
Taner, Kohler, Sheriff, 1979. Complex seismic trace analysis, Geophysics 44.
Ylmaz, O., 1987. Seismic data processing, SEG.
Ylmaz, O., 2001. Seismic data analysis, SEG.
Waters, K.H., 1978, Reflection Seismology, John Willey & Sons, New York.
Theme Duration (hours)
The use of 1D and 2D Fourier Transform on seismic reflection data.
Applications of short-time Fourier Transform. 3
Time-frequency representations of active and passive seismic data. 4
LAB???CEORY Aplications of continuous wavelet transform in seismic exploration for oil and
P gas 3
Aplications of spectral decomposition in seismic exploration for oil and gas 3
Applications of wavelet transform as a tool used in integrated analysis of
geophysical data 1
TOTAL 14

Criteria taken into consideration for the final mark
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Weight % {Total=100%}

- Answers at the examination (final evaluation) 60
- Answers at laboratory works assignments 30
- Periodic tests 0
- Continuous testing during the semester 0
- Assignments / reports / essays / translations / projects etc. 10
- Other activities (describe) 0
Describe the practical way of final evaluation, E/VC:
Written test, consisting in 2 - 3 theory topics and a problem.
At reexaminations, the students may chose between a written test and an oral test.

Minimum requirements for a 5 (pass) grade Requirements for a 10 (highest) grade
Integral participation at the laboratory works; Integral participation at the laboratory works;

Correct answers to 50% of the examination (final | Correct answers to 100% of the examination (final evaluation)
evaluation) subjects. subjects.

Estimate the total workload (hours per semester) of individual study activities required to a student

1. Study of course notes 30 8. Preparing oral presentations 0
2. Study of manuals / course supports 20 9. Preparing the final examination 0
3. Study of the indicated references 20 10. Consultations 2
4. Supplementary documentation in library 10 11. Field documentation 0
5. Specific activities for preparing SEMINARS and/or .
LABORATORY WORKS 0 12. Documentation on INTERNET 5
6. Cqmpletlon of assignments / reports / essays / translations 10 13 Other activitics ... 0
/ projects etc.
7. Study for periodical tests 0 14. Other activities ... 0
TOTAL hours of individual study (per semester) = 97
Date: January 11, 2021 Signature of course instructor: W
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