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Abstract—Seismic exploration is a set of geophysical methods of
exploration based on a study of artificially induced waves of
elastic vibrations propagating in the Earth crust. To overcome
this problem, in this study, a new technique is provided in
generating public key and secret key in asymmetric
cryptosystems. This study has covered the calculation involving
encryption and decryption of three asymmetric cryptosystems
which are RSA Cryptosystem, Key Exchange Cryptosystem and
ElGamal Cryptosystem. This method is used by applying
Fibonacci numbers according to ANZF algorithm motivated by
Artan Luma. At the end of this study, a new method is presented
where key generation of three basic asymmetric cryptosystems
and some possible attacks have been considered and it is shown
that the system is secure from those attack and provides higher
security level. Lastly, it is assured that this modification is
effective and can be extended. In this article, discussions are
made on the parallel implementation of seismic migration and
modelling algorithms based on fourteen review paper about
seismic exploration.
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I. INTRODUCTION

In investigating seismology, a simulated wellspring of
vitality on or close to the surface of the earth creates a wave
that circles into the subsurface [1,2]. Right when the wave
accomplishes a reflector, a region of a snappy change in earth
material properties, a touch of the wave is reflected upward
towards the surface. In marine examination, the reflected
waves are recorded at different recipients (hydrophones) along
a towed streamer in the water fragment just underneath as far
as possible [3]. A fake seismic imperativeness is made
aground by vibratory frameworks mounted on particular
trucks [13].

The goal of seismic investigation is to decide subsurface
earth properties from the recorded wave field with a specific
end goal to find and outline subsurface focuses by evaluating
the sort and degree of shake and liquid properties for their
hydrocarbon potential [14].

Dependent upon geological issues to be clarified and on the
operational conditions, seismic procedures for examination
are subdivided into significant seismic sounding, provincial,
three-dimensional, oil, building, borehole seismology and
different sorts of seismic investigation [12].

Seismic investigation is utilized to take care of issues of
basic topography, regularly with the goal of discovering

structures positive for the gathering of oil and flammable gas
and get ready such structures for exploratory boring; it is
additionally used to foresee the nearness of oil and gas pools.
Information obtained from nitty gritty perceptions,
particularly by the reflection strategy, fill in as the reason for
choosing destinations for profound exploratory oil and
petroleum gas wells [11]. Under complex land conditions,
when examining profound lying structures and where there are
solid obstructions, the profundity and unwavering quality of
investigation information are enhanced by joining seismic
techniques with basic penetrating and mentioning extra
seismic objective facts in profound wells [14].

Investigation for oil and gaseous petrol prospecting is
additionally directed with the guide of marine seismic
investigation. Seismic investigation is utilized to think about
the structure of metal fields, distinguish and follow expansive
blames, and decide the state of the bedrock underneath detrital
beds. Seismic investigation methods make it conceivable to
think about certain building properties of strong grounds and
to decide the position of binding overnight boarding houses
water table [8]. Seismic investigation is joined with the other
geophysical strategies, for example, gravimetric, attractive,
and electrical investigation, to enhance topographical and
monetary adequacy of the investigation work, particularly in
provincial examinations. This makes geographical figures
exceptionally solid [6]. Seismic investigation makes it
conceivable to contemplate the local deep structure of the
world’s outside down to the Mohorovicic brokenness. Deep
seismic sounding is utilized as a part of this case [9]. The
seismic preparing businesses everywhere throughout the
world have discovered parallel handling as the main answer
for the difficulties in examining the world’s inside for normal
assets.

Il. DEFINITION

The following terms are the technical definitions of the
research contents:

o Parallel Processing: Parallel Processing is the technique
for having numerous little assignments taking care of one
expansive issue; it has risen as a key empowering
innovation in present day registering.

e Seismic Exploration: Seismic investigation is looking for
industrially monetary subsurface stores of unrefined
petroleum, flammable gas and minerals by the recording,
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handling, and elucidation of misleadingly prompted stun
waves in the earth.

111. HISTORICAL BACKGROUND

Seismic Exploration methods utilized as a part of
geophysical investigation, in light of the investigation of
the engendering attributes of flexible (seismic) waves in
the world’s outside such systems are utilized to examine
the hull’s land structure [10-13]. Seismic investigation
makes utilization of reflected and refracted waves and the
piezoelectric impact [5]. The utilization of reflected

seismic waves was proposed by the American researcher R.

Fessenden in 1913 and freely by the Soviet specialist V. S.
Voiutskii in 1923 nonetheless, huge specialized challenges
forestalled acknowledgment of the system until 1928-30
[10]. The least difficult minor departure from the
utilization of refracted waves, in view of a plan by the
German geophysicist L. Mintrop (1919), was utilized as a
part of 1922-23; the cutting edge type of this procedure
was proposed by the Soviet geophysicist G. A.
Gamburtsev in 1939 [14]. The Soviet geophysicist M. P.
Volarovich and others proposed the utilization of the
piezoelectric impact [6]. Up to this point, NVIDIA®
Tesla® HPC arrangements help to comprehend the
universes most essential figuring challenges all the more
rapidly and precisely for seismic investigation and oil and
gas ventures [8].

IV.PAPER REVIEW

A. [Review Paper 1] “Bhardwaj, D., Yerneni, S., & Phadke,
S. (1999). Parallel figuring in seismic information
handling. In third International Petroleum Conf. also,
Exhibition (PETROTECH-99) (pp. 279-285).”

In this paper, the writer had neglected the parallel execution
of seismic movement and demonstrating calculations. The
fundamental thought for the exploration is to respond to the
call of very process escalated nature of w-x relocation on a
parallel design machine. This technique for seismic
demonstrating calculations can be actualized by utilizing
space disintegration plot. In which, the issue space is isolated
into subdomains that are relegated to isolate processors.
Figure 1 demonstrates a case of the division of issue area into
four subdomains:

(a) (b)

Figure 1. (a) Decomposition of model domain into subdomains; (b)
Communication between two adjacent tasks

B. [Review Paper 2] “Phadke, S., Rastogi, R., Yerneni, S., &
Chakraborty, S. (2002, January). Parallel circulated

seismic imaging calculations on PARAM 10000. In Fourth
International Conference and Exposition of the Society of
Petroleum Geophysicists (SPG’2002).”

In this paper, it depicts a few relocation and demonstrating
calculations that are produced and parallelized for a conveyed
memory machine. Execution and productivity are
accomplished by appropriate rebuilding of the codes. All the
imaging calculations have been attempted for both engineered
and genuine informational collections. The principle thought
in calculation that most of the movement strategies involve
two stages, extrapolation and imaging. In the extrapolation
step the wavefield is descending and kept utilizing some type
of the acoustic wave condition. The analyst additionally has
characterized the execution of movement in ®-x-y and w-kx-
ky spaces. Another procedure, Reverse Time Migration
(RTM), which makes utilization of the full wave condition is
additionally created and executed on PARAM. This technique
can be utilized to proficiently figure recursive connections of
a coordinated diagram in a social domain. Keeping in mind
the end goal to show signs of improvement and arrangement;
this paper utilizes six (6) distinct procedures which:

e 3D Depth Migration in m-x-y domain
e 3D Depth migration with PSPI Algorithm
Reverse Time Migration (RTM)
Modelling Algorithms
2D Acoustic / Elastic Wave Modelling
3D Acoustic Wave Modelling

The two most imperative issues in this execution are to
adjust workload to limit the correspondence time. Figure 2
demonstrates the division of issue space into various
subdomains and the correspondence between two nearby
assignments.

Subdomain Subdomain Subdomain
1 2 3
Subdomain Subdomain Suk
4 5 [
Subdomain Subdomain Subdomain
B @

Figure 2. The division of problem domain into a number of subdomains and
the communication between two adjacent tasks.

C. [Review Paper 3] ” Phadke, S., Yerneni, S., Chakraborty,
S., & Bhardwaj, D. Seismic Numerical Modeling on
PARAM Padma.”

The fundamental issue in the hypothetical seismology is to
decide the wave reaction of an offered model to the excitation
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of a drive source by unravelling the wave conditions under a
few improvements. In this paper, Phadke, S et.al (2011) has
introduced 2D flexible and 3D acoustic wave condition based
on limited contrast methods and demonstrated their usage on
an appropriated memory parallel registering stage. The
exactness and effectiveness of the created calculations, are
exhibited via completing wave reproductions for complex
topographical models. The execution of the created codes is
exhibited on C-DAC's PARAM Padma parallel PC.

In this paper, they have discussed about limited contrast
based acoustic and versatile wave demonstrating calculations
and their execution on PARAM Padma. The parallel
programming of these codes was completed by utilizing MPI
message passing libraries. Execution investigation of these
applications demonstrates their adaptability on a parallel
registering stage like PARAM Padma.

D. [Review Paper 4] “Mok, Y. J., Park, C. S., & Nam, B. H.
(2016). A borehole seismic source and its application to
quantify in-situ seismic wave speeds of geo-materials. Soil
Dynamics and Earthquake Engineering, 80, 127-137.”

In an expansive push to upgrade the borehole seismic
procedures, a borehole seismic source (called TahcBalm) was
made using spring-servomotor framework and utilized as a
part of cross-hole estimations. The source can be fitted in 76
mm in separate crosswise over cased and uncased boreholes.

In cross-opening tests, the source is at present physically
controlled with presentation bars for SH-wave estimations and
the largeness of shafts along these lines obliges the estimation
significance of around 30 m. In not all that far off future,
TahcBalm will be also improved by executing a self-
presentation work into the test and overlooking the manual
control.

The use of TahcBalm can be connected with and joined to
an in-opening test for in-hole testing. The in-opening test can
be coupled in borehole at two zones of source and beneficiary
modules, hit impacts into borehole divider direct, and get
seismic signs rich in SH-wave.

The test can be used as a piece of uncased boreholes just in
light of the fact that the tubewave coming bundling interferes
in facilitating SH-wave and makes it hard to recognize the
section time of SH-wave. The source produces SH-waves with
true blue ruling wavelength of around 1.0 m and 0.5 m for
cross-opening and in-hole testing set-up independently, at soil
and shake goals.

In this way, TahcBalm was checked to make phenomenal
SH-wave at various geologic materials including weathered
waiting soils, soil fills, crushed shake soil subgrade, beat stone
sub-stabilizer, and shake layers. The source enables to
decrease testing cost and to propel the use of borehole seismic
methodologies.

E. [Review Paper 5] “Purnell, N. P., Anderson, A, &
Kapoor, S. (2000). Parallel seismic handling work
processes permit quick track translation. Offshore, 60(1),
43-5.”

This paper examines about the optimizing the 3D PreSDM,
another option to the conventional stream of time movement
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taken after by profundity relocation was vital. This
examination has separated the stream diagram into four
noteworthy exercises which is conventional time handling at
the base, silt speed display working at upper left, salt shape
definition best focus, and profundity relocation upper right.
These exercises were completed simultaneously. Differently,
this synchronous utilization of preparing ventures with a more
customary approach where the time handling is first finished
and deciphered preceding beginning a profundity movement
extend. Particular alternate routes utilized as a part of the
handling included:
Deriving initial sediment velocities without DMO (dip
move-out)
Using near-trace, 1/3-cable migrated stacks without
DMO for top salt interpretation
Allocating data processing and interpretation time for
only one iteration of sediment-velocity model building.
In addition, the study relied upon just-in-time delivery of
middle of the road items. At the end of the completed
examination, it is reasonable that the depth-migrated data
were better quality for describing the salt shape, subsalt
reflections, and for imaging the more extraordinary dives
outside of the salt zones. Having depth-migrated data before
time-migrated data drove researchers to ask whether
time-migrated data is required later on.

F. [Review Paper 6] “Belina, F. A., et al. (2009). Reversal of
crosshole seismic information in heterogeneous conditions:
Comparison of waveform and beam based methodologies.”
Journal of Applied Geophysics 68(1): 85-94.”

In a paper purposed by Belina, F. A., et al. (2009) has
discussed about the high-resolution tomographic imaging of
the shallow subsurface. It seems that the high-resolution
tomographic become more important and being widely used
for current environment, hydrological and engineering
applications. The sensitivity of pertinent petro physical
parameter, and their far accomplishment complementarities,
the georadar and seismic crosshold imaging are of specific
significance because of their predominant determination
control. In this new time, the comparing approaches have
depended totally on asymptotic, beam based methodologies,
where the watched wave field are quite recently marginally
separated of the record and fundamentally experience the ill
effects of a low determination, and it is ended up being
insufficient in complex condition. The study looked that with
the wave form inversion the problem involved could be
alleviated. The researcher has established an acoustic wave
form inversion. The development is said to be an approach for
crosshold seismic data where the kernel is a solution for the 2-
D acoustic wave equation on a finite-difference time-domain
(FDTD). This calculation is tried on and connected to
manufacture information from seismic speed models of
expanding intricacy and authenticity and the outcomes are
contrasted with those developed utilizing cutting edge beam
based traveltime tomography. The outcomes do, in any case,
likewise show that, inside their natural determination limits,
beam based methodologies give a compelling and productive
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intends to acquire attractive tomographic recreations of the
seismic speed structure within the sight of mellow to direct
heterogeneity and without solid dispersing. Alternately, the
abundance exertion of waveform reversal gives the best
advantages to the most heterogeneous, and ostensibly most
practical, situations where various dissipating impacts have a
tendency to be common and beam based techniques lose the
majority of their viability.

G. [Review Paper 7] “Bleibinhaus, F., et al. (2009). Applying
waveform reversal to wide-edge seismic studies."”
Tectonophysics 472(1-4): 238-248.”

Multi-scale repeat territory acoustic waveform inversion
was associated with refraction and wide-edge reflection
seismic surveys of the advantaged over the plate-bouncing
San Andreas Fault, California, and the Chesapeake Bay
impact structure, Virginia. This paper shows and takes a
gander at the data, the preconditioning, in addition,
remarkable inversion frameworks. The inversions start at 3 Hz,
and they are stopped at 15 Hz because of extending non-
coordinate relics. The resulting waveform models exhibit a
basic change in assurance, stood out from the traveltime
starting models, notwithstanding they do not achieve the
assurance appeared in built mulls over. Possible purposes
behind this limitation are discussed, especially the probability
of lacking information exchange limit, and the effect of
normalizing amplitudes. The connection of results
demonstrates that amplitudes do not unequivocally oblige the
speed structure. Stage coherency weights are shown and they
reduce the impact of tumult. Maps of stage mavericks give a
quantitative outline of the data residuals and some information
into the spatial assignment of errors. They are valuable for
watching the progress of the inversion, and for choosing
whether and when it must be ended.

H. [Review Paper 8] “Choi, Y., et al. (2005). Proficient count
of the steepest drop heading for source-autonomous
seismic waveform reversal: A sufficiency approach.”
Journal of Computational Physics 208(2): 455-468

This paper discusses about the seismic waveform reversal,
on the off chance that there is no data on source signature, the
study had transformed seismic information and source
signature either at the same time or progressively. In addition
to keep away from the iterative invigorating of the source
signature in waveform inversion in perspective of set up,
close-by streamlining techniques, they propose two source-
self-sufficient target limits using adequacy spectra of Fourier-
changed wavefields. One is produced by normalizing the
ampleness spectra of watched data and showed data
concerning the individual reference amplitudes. The other is
refined by cross-copying the plentifulness spectra of data and
showed data with the individual reference amplitudes. In the
count of the steepest drop heading, they avoid explicitly
enlisting the Jacobian by using a framework formalism of the
wave condition in the repeat range. Through numerical cases
for the Marmousi display, the examinations exhibit that their
reversal calculations can recreate the subsurface speed
structure without evaluating source signature.
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V. CONCLUSION

Parallel processing empowers researchers to use one-pass
procedure for 3D seismic migration, which has different ideal
conditions over conventional two pass approach while giving
more correct results. Utilization has been made on these
executions for fruitful preparing of different genuine
informational indexes from oil industry and also explore
foundations. Parallel figuring encourages researchers in
executing the difficulties of troubles of high determination
scientific calculations and huge volume of informational
indexes. It additionally requires substantially lesser
investment when contrasted with the successive handling.
Parallel usage had been widely utilizing PVM (Parallel Virtual
Machine) and MPI (Message Passing Interface) message
passing libraries. This empowers the convenience of the
product crosswise over different parallel machines.
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