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Abstract

Aiming at the inverse point sources problem of elastic wave, the location and magnitude parame-
ters inversion model is constructed based on fully connected neural network. Take far-field data
as input, and take the location and magnitude parameters of point sources as output. We design a
fully connected neural network and use Adam optimization algorithm to update the weight and
bias of the model. Further, we can reconstruct the location and magnitude of the point sources.
Numerical experiments show that this method is effective for inverse problem of location and
magnitude of point sources.

SERER

CER| R SEIBLE, AR, St v RO ) A A N 4 VR ], AR, 2023, 12(2): 690-697.
DOI: 10.12677/aam.2023.122070


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.122070
https://doi.org/10.12677/aam.2023.122070
https://www.hanspub.org/

Keywords

Inverse Source Problem, Neural Network, Point Sources, Elastic Wave, Far-Field Data

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

SRR RAE R Ze s B2 2512 R b A M 0 S5 Rt 22 ANUaURT AR B R R G A AR 2 R[] [2].
Bt WIS B R R SRS SR, AN . ML E SRS 2 U MRS OB 1 £ X
VR R EAT TR [3] [4]0 SRTM, SRR 10 8500 A 368 5 A A P — 110, DRI A AV 368 5 -0 00 P A 7F — L 3 AR
B SCHR[S145 H 7 —Fh sz B 208 30 nU/AB IR FIR I AREC 7. Chen S5 (6142 H T B HEA AR 77 1%,
FAEBMERAN P 5 08 7 2 AN 1 s IR — AN RS Bl AR I E A I R, AR IX AN 57252 38 AR 2 ) B 8 1) B
Hil, TR B G WA SR N . Zhang Z5[7)3IE [ S R SRR N Be 2 SRR AL
N LR AR B4R 5, SR 5 A8 F A B D7 VR SRAR TC AR A A5 5 1 28U 5 0] . Wang %5 [8]%f T+ Lamé
RGP IAETRE SR, SR T LR IR EUE 7 S, XN TV R B AR TR AE A AR H

TR, PG ZE ) 12 S T SR R PSR AR 9] [10] [11]e FK-FEE[12]28 T Hh & I 2 Fi [ 4% AR
FE RVR A B S SO TR, SRAR B Yok S U ) R, O S0 v B U T ) DR /N e B i 4 SR
WA ATHES o PRAI[13]5E T IR BEAR 22 I 25 A 7Y, T St X35 A (VR R 2. Zhang 5[ 1418 FH #H 22 ) 2%
Wit T —/NSHURERAY, 83 75 3 B0 SR R A A TN RS Bl fCIR RS o AN SRR B 1 e e I il
HE) R T A A 22 IO 5% (1) s AT BB R P 2 B S Y, A DG PRz S s 1 o A PR B0 1) s R B
FRJEAS B XA VR A RSO T B 5 S B, [ o e 75 7 ST 3 R A R ORI LA i 36 g A A B LA AR e
R

2. B R E)E
R R SR R, % 0 PR S0 B RO BRI S () BB w e CF (R? ) 2 Lame

R4
pAu+(A+p)VV-u+o'u=-S(x), xeR’. (1)
XKHE A, pyLamé HHL R u>0, A+2u>0, >0 MMM, £, ik
u B LU i
u=u,+u,
Hrbu, Mu 70508 p-BAT s-i,  Hi & Kupradze-Sommerfeld #4542
0
lim 72 ( . —ikpupJ =0, lim 2 [%—iksusj =0. ()
row 7 r—m or

B =[x,k Bk SN p- B BORORN s B, A
©_ -

k K, :
N /TN

DOI: 10.12677/aam.2023.122070 691 IR Esid


https://doi.org/10.12677/aam.2023.122070
http://creativecommons.org/licenses/by/4.0/

TR RE() RIS () FH A PRECEL A9 70 B8 R AT RO JRALR, 7T BARA
S(x)=2p,5(x-2,), (3)

Hort 5 74 Dirac 73, p, e R? #m88 j MRRISREE, z, e R Fon%E j MEMME, j=12,- N, N&
MURRANE BeAh, BURY w055 A A DL R R

ikp‘x‘ eiks‘x‘
u(x;z,p)=——=u,_ (%z,p)+—=u_ (%z,p)+0

[ Jx

. Jx] > oo, )

o
Hrr g = x/|x| FoRMTT 1A, @ Ros EECRAL, u,, (%z,p) Mlu,, (%2,p) 2935 u, M FEEin .
S 5 T A AR A ] TE SR I S H i w,, (R32,p) Alu, (R52,p), BHEWERINE 2= (22,2, ) FIIRJE
P :(pwpzn"'»pN) °
3. HEMEZIRE

F ST SRR R U SR B R e I T 1) AR I AR . g DL R RS U

P 1: {fcl.}l,:l,___,M ORI R B R EE, P M e NN A S AR B ERAE, A
15 200 ) a7 3 B R e AR
(upqw (%z,p).u,,, (fc;z,p)) = (u(l),u(2),---,u(2M)), 5)

Hrp
X;Z,p), i =1,2,--,M,
u(i)= ”p,w(if, p) l
us,w(x,;M;Z,p), i=M+1L,M+2,---,2M.
B 20 S AR Yz, <R, ORI R, eRY, =12, N ARSI BH
Ak

(z.p)=(e(1).c(2)..e(2N)), (©)
Hor
[z, j=L2N,
(/)= P,y J=N+LN+22N,
N 2 RURRAN

T, A 2 2 B ST R R S e AR ST B 8 (2, p ) O T R
fERE
BL (u(1)u(2),,u(2M)) 1 (c(1),¢(2), -, e(2N)) AN Hith, HE—ANEETAE R 2 Mg 1
SRR, Fr o 2% B BRGEZ JZ H0 2, SR IE 1 BTR
AT ETE, Bsex,x xRN BROBUR A T R, SHw R R X A X
Z RIS, 2%, 2o XX R E, H=1,2,3, i
xlz(xf,xé,---,X,i,)T,

1+1

1+1 }
J =1, kp, =1k ?

w ={w

DOI: 10.12677/aam.2023.122070 692 IR Esid


https://doi.org/10.12677/aam.2023.122070

b’ :(bll,bé,...’bim )T’

M, AEEANE WA LS R
{hl” :wl+lxl +b1+1

< = G(h”l )’ [=1,2,3, (7

x, x>0

Hoh o FoRMiE R AL X AR ReLU B 2/E 9 REG8UZ Hh 1 0% R 2 ReLU (x) = {0 <0°

Layer 0 Layer 1 Layer 2 Layer 3

Figure 1. Structure diagram of fully connected neural network
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Table 1. Parameter setting of neural network
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Table 2. Inversion of the location and intensity of four single point sources
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Table 3. Inversion of location and intensity of three point sources
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Table 4. Inversion of location and intensity of seven point sources
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Table 5. Test of different noise levels for point source location and intensity inversion
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Figure 2. Inversion of point source location and intensity under different observation apertures
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