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Part three: Viscoelastic FWI based on RNN

Time step = 600

Velocity field x direction

8-th Shot . .
: Source information at .3s

y Y
0 Vlscoelastlc
—
0.05 RNN CE” 0.3
0.10 ' -
— b
5 015 /
£ ,’
E 020 /
°

wavefields send to

next cell ;

0.0 0.2 ,
Distance x (km)

0.25

0.30

' Time step 200

8-th Shot Yelocitnfickl adirection. Source information at 0.2s
5 0 Viscoelastic
E RN N Cell
'F
DlstanceX(km) wavefields send to @
next cell ,'
,’ Time step = 150 ) .
N 8-th Shot Velocity field x direction o Source information at 0.15s
é 0 Viscoelastic S 1
g 0.15
E o1 AN RNN Cell =015
0.0 02 ~ .
Distance x (km) ’
wavefields send to ‘
o
next cell ®
74
. Ti tep = 100
8-th Shot Velocity field x direction y ¢ 1imes jc\l? S o ¥ (0.1
% 0 Viscoelastic ource mirormation al .18
g
o RNN Cell il
0.0 0.2 A 4 y
Distance x (km) ¥4
,’ Incoming wavefields
7
V4

4



‘A{? Part three: Viscoelastic FWI based on RNN

0.00

0.00 0.05

x-direction 1-th Shot 2-th Shot
0.00

Time t (s)
=)
=

0.0 0.2 0.0 0.2 0.0 0.2 0.0
Distance x (km) Distance x (km) Distance x (km)

0.2
Distance x (km)

0.10
Distance(km)

Tlme t (s)

0.15

z-direction 1-th Shot

0.2 0.0

Dlstance X (km)

0.20

2-th Shot

Distance x (km)

3-th Shot

Distance x (km)

4-th Shot

0.2 0.0 0.2 0.0

Distance x (km)

18



3

O

[ 8

A

Amplitute

Part three: Viscoelastic FWI based on RNN

(a) reference frequency 30Hz

Phase change mp |

T

Qp=90 Qs=90
Qp=80 Qs=80
Qp=70 Qs=70
Qp=60 Qs=60
Qp=50 Qs=50
Qp=40 Qs=40

0.075 0.1
Time(s)

0.05

0125

Amplitute

(®)

reference frequency 10Hz

A

Qp=90 Qs=90
Qp=380 Qs=80
Qp=70 Qs=70
Qp=60 Qs=60
Qp=50 Qs=50
Qp=40 Qs=40

0.25

) 8C

19



3

1’

<

-
>

(a) VPtrue

Depth (km)
o o
5 g

(d) VStrue

Depth (km)
o o
S g

0.00 0.05 0.10 0.15 0.20
Distance (km)
(g) Qptrue

Depth (km)
o o
o o
G =)

(]) Ostrye
0.00

Depth (km)
e
S

0.00 0.05 0.10 0.15 0.20

Distance (km)

(b) VPinit

0.00 0.05 0.10 0.15
Distance (km)
(h) Qpinit

[I

Qsinit

|

0.00 0.05 0.10 0.15 0.20

Distance (km)

Part three: Viscoelastic FWI based on RNN

VPpred
3.0
' Fm=35Hz
205  Nshot=7
1.5 : .
o Recelver: top
VSpred TmaX - O.3S
2.0
1.6 5
1.2 E
0.8
0.05 0.10 0.15 0.20
Distance (km)
(l) QPpred
100
95
90 OQ:
85
80
(l) Qspred
110
105
% 100 &
95
90
0.00 0.05 0.10 0.15 0.20
Distance (km)

20



”)
O

vyt Part three: Viscoelastic FWI based on RNN

Depth (km)

0.0

0.0

VPtrue

0.1
Distance (km)

VStrue

0.1
Distance (km)

QP true

0.1
Distance (km)

OStrue

0.1
Distance (km)

0.2

0.2

0.2

(b)

0.0

(e)

VPinit

0.1
Distance (km)

VSinit

0.1
Distance (km)

QpPinit

0.1
Distance (km)

Qsinit

0.1
Distance (km)

0.2

0.2

0.2

0.2

(C) VPpred

0.0 0.1 0.2
Distance (km)
(f) VSpred

1.50
1.25 E
1.00
0.75

0.0 0.1 0.2

Distance (km)
(1) Oppred
0.0 0.1 0.2
Distance (km)
(1) Qspred

90

80

Qs

70

60

80
72
64 &
56

0.0 0.1 0.2
Distance (km)

Fm=35Hz
Nshot =7
Receiver: top
Tmax = 0.3s

21



A

‘{f‘ Part four: Viscoelastic FWI

Part four: Viscoelastic FWI based on RNN with
different objective functions

22



3

|
prd
>q

Part four: Viscoelastic FWI

The loss function for [; is:
loss;, = |x — vy

The loss function for 5 is:

loss;, = =(z — y)*

The loss function for Huber function is:

0.5(z —y)*ifle —yl < 1

l0SSHuber = .
Hub {|x — y| — 0.5,0therwise
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Part four: Viscoelastic FWI
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‘ Viscoelastic RNN FWI with different objective functions
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¥ Conclusions

e Viscoelastic RNN FWI can give promising
Inversion results

e RNN Is a powerful tool for seismic
Inversion problem

e The use of different misfits help improve
Inversion results
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