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Abstract : The physics informed neural network (PINN) method opens up an approach for numerically solving nonlinear
partial  differential  equations  leveraging  fast  calculating  speed  and  high  precession  of  modern  computing  systems.  We
construct the PINN based on strong universal approximation theorem and apply the initial-boundary value data and residual
collocation  points  to  weekly  impose  initial  and boundary  condition  to  the  neural  network  and choose  the  optimization
algorithms adaptive moment estimation (ADAM) and Limited-memory Broyden-Fletcher-Golfard-Shanno (L-BFGS) algorithm to
optimize learnable parameter of the neural network. Next, we improve the PINN with a weighted loss function to obtain both
the bright and dark soliton solutions of Fokas-Lenells equation (FLE). We find the proposed scheme of adjustable weight
coefficients into PINN has a better convergence rate and generalizability than the basic PINN algorithm. We believe that the
PINN approach to solve the partial differential equation appearing in nonlinear optics would be useful to study various optical
phenomena.
Keywords : deep learning, optical Soliton, neural network, partial differential equation
Conference Title : ICNOOP 2024 : International Conference on Nonlinear Optics and Optical Physics
Conference Location : Istanbul, Türkiye
Conference Dates : February 12-13, 2024

World Academy of Science, Engineering and Technology
International Journal of Physical and Mathematical Sciences

Vol:18, No:02, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
hy

si
ca

l a
nd

 M
at

he
m

at
ic

al
 S

ci
en

ce
s 

Vo
l:1

8,
 N

o:
02

, 2
02

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

65
86

8.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(02) 2024 1

https://publications.waset.org/abstracts/165868.pdf

