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Distance {(km)

Fig. 2.1. The Marmousi velocity model.

Distance (km)

Fig. 2.2. A shot gather from the Marmousi model.
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Fig. 2.3. A filter for muting and tapering.
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Fig. 2.4. A muted shot gather.
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Distance (km)
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Fig. 2.5. A smooth velocity model for migration.

Distance {(km}

Fig. 2.6. A one-shot migration image using the crosscorrelation
Imaging condition.

Distance {(km}

Fig. 2.7. A migration image obtained using the crosscorrelation
Imaging condition.
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Fig. 2.8. An excitation amplitude map.
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Fig. 29. A traveltime map for the excitation amplitude shown in

Fig. 2.8.

Distance {km)

Fig. 2.10. A one-shot migration image using the excitation

amplitude imaging condition.
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Distance {km)

Fig. 2.11. A migration image obtained using the excitation amplitude

Imaging condition.

Distance (km}

Fig. 2.12. A one-shot migration image obtained using the excitation

amplitude imaging condition and the data without preprocessing.

Distance {(km}

Fig. 2.13. A migration image obtained using the excitation amplitude

imaging condition and the data without preprocessing.

_14_



Message

-

1

% CPUE A}
CPU W "3}

==
=

atef o

o

b o

°

i o7l AF VIS ol e

3. &% CPUE °|&
kol A 4

ronowom TN A .
3 i = g
N e Nk
oF B Mo o %o
T g W o o
BHge < ez
(v — e
o o4 B W oo T v g G
G - HL ok ML wnL = e %
— K = pom Nl v e S
oo RO : WD —
i o =T R clo o W el
ny —_ o Y~ =
= [, ﬁo ‘OI e
. ~ ) \E — ‘_I_l —_ ~X
A A M o S
mx ‘mﬁ» — ‘OI o o) ‘
BT og T/ e e 20 oo
B P Sg ™ TR ¢
d| o — \Ir
FETTI g,
= P g s ® B & Rk
b = R - RO x_. &
g N 0 —
P 2w e X
s MR B0 e E Ry o
oM ow g w - e S
Il — = L& ap)] = o X
Wy o n e’ -
Tmng ¥ P wd oW o P
= @ .~ m T E Qo vy
m S - T o 5 W P
) & N %o Moo e T — 0
S 2 xS RIEME KT 7o AW
pm = o o X W
E g S oy §k RO
— E © ji ﬂ.Ol 8o ﬁo VQM —_ 1_11_ E
2 P05 ol mm CECH & uﬂ by Mo_u
o ]ﬂ )
wwr%mﬁAﬂo_Em%%?ﬁ
A o N N W Ao EE = 7 T H

_15_



1.5 1.8 2.1 2.4 2.7 3.0 3.3 3.6 3.9 4.2
Velocity (m/s)

Fig. 3.1. The SEG/EAGE 3d salt velocity model.
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Fig. 3.2. A smooth salt velocity model for migration.
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Fig. 3.3. Two one-shot migration images using the excitation

amplitude imaging condition.
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Fig. 4.1. Server setting using two nodes and four GPU cards.
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3.0
Velocity (m/s)

Fig. 4.2. The SEG/EAGE 3d salt velocity model.
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Fig. 4.3. The migration image using the excitation amplitude

imaging condition.

_25_



15

20

25
Distance (km}

30

15

20
Distance (km}

25 30 35 40

Fig. 4.4. A section of the 72" common shot gather before and after
preprocessing.
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Fig. 4.5. The 3d overthrust velocity model.

10 5 10 15 20
X (km) Y (km)

Fig. 4.6. The migration image using the excitation amplitude

imaging condition.
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2016).
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o Ao & &F2 16 GBolH Ao} HYF2 450 GB/s ol do= o
TR TR A FFs wE Ar dFo]l Jbestth(Jeffers et al,

2016). @A Knights Landing T2 A Aol A7 F2HAS 3840
2 Fst7] A dA GPUE &8&3 dAAd dad vEeEs =

af ¥ MCDRAMUE o] &3tttdl HAstd Ass 9o F A= Aol
toolE f& oA odAlet sdskA 7] IAF: VRS JAZE 2 1A

of Agated 4 AT ST
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4.2.2 Xeon Phi 3 A4t A|2H

b thE GPGPUE AHE-# dlAlel o] Xeon Phi x200 Z Al A E o]
_/,c;_

Azt $A9 FEEAS F4T 5 AEF As9e PHAAD

GPGPU$t &2 Xeon Phi Z2AAE TAE ZRAA glo] Hyxow
AFEE 97 Wikl Z2 AR S-S 8] MPIE o]§sko] vl 7|
o] ==5 Az BEg vk 2 HH d5e V] fHA 4 ==
¢} MCDRAMRHE ARE-8tSivh. a9 Fo] MCDRAMS =X 3 16GB2]
HEEE 7FA) 7] wiEel Az FRE A Fad WEeE nysie]
Lol o oje] sje] MPI #H¢]
MPI #gje] Sojutdd 7z MPI #H4]
g nEstolok @k dE Eof, A FA dAAA AE T 32 dEE
o)X GAHE Aeg At F2RAS FAEY] M= oF 4 GB
o WE27F dasitt. mebA 7F Z2AA 7 Ho 4709 MPL 49s @
T = An o] B F 64709 sLolE 478e] MPI Aol A A-g-alf ok st
71 wZell 7 #1671 ol S ARESHAl Hd. MPI A4S vl

HEstete] 2 =g olgstr] 98iA OpenMPE Ab-&-3)
At Xeon Phi x200 Z2AME SHAoE e A4S APy wL

of fd Ay wdley RRww olg mE BASo] LuAA e =

|

B Ao A AFE3F Xeon Phi x200 (Knights Landing) = €¢] CPU =
o] = 647), CPU &2 1.30 Ghz, L2 7HAl+= 32 MBo|t}. o]e} &
Ao thE XeonPhig o3t JAZ TREY HES fustel 37

of

9 SEG/EAGE ¢ =43} Overthrust Z 9ol 2 &3¢t}
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4.2.3 A <A

tE Xeon Phi Z2AlAer 7] A& 7]y AE3 33 AARE 72
BA Z2a9s st =2 dAd s MPI®E OpenMPE 54 9
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S
R4S A8 Keys AAIZAS 243l 4359 tHKeys, 1985).
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Fig. 4.7. The migration image using the excitation amplitude

imaging condition.
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Fig. 4.8. The migration image using the excitation amplitude

imaging condition.
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Table 5.1. GPGPU and Xeon Phi benchmarking results.

Model GPGPU (s) Xeon Phi (s) Speedup
SEG/EAGE

Salt 2571 4744 1.845
Overthrust 2814 4714 1.675
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Abstract

In this study, we developed a 3D acoustic time-domain reverse-time
migration algorithm wusing the excitation amplitude method and
high-performance accelerators for parallel computing. The excitation
amplitude imaging condition avoids full crosscorrelation between the
source and receiver wavefields and exploits the maximum amplitude
wavefield and the corresponding time. By adopting the excitation
amplitude method, we could save the memory required to store the full
source wavefield We run the reverse-time migration algorithm using
the excitation ampitude method on graphical processing units (GPUs)
and Xeon Phi processors to accelerate the algorithm. Since the
excitation amplitude and the excitation time can be saved in the GPU
memory and the high bandwidth memory of Xeon Phi processor, we
can reduce data communication and enhance the performance of the
reverse—time migration program. We demonstrated the proposed method
using the SEG/EAGE 3D salt and the overthrust velocity models. We
confirmed that efficiency of accelerated programs has been improved
compare to CPU program. We also confirmed that performance of GPU

program is faster than that of Xeon Phi program.

Keywords :Excitation amplitude method, Reverse time migration,

Accelerator, Parallel computing

Student Number : 201755340
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