(1))
ﬂ ﬁ Civil Infrastructure Researches

University Of Qom

Online ISSN: 2783-140X
journal homepage: https://cer.qom.ac.ir/

Civil Infrastructure
Researches

A New Adaptive Algorithm for the Optimal Distribution of Computational
Centers in the Meshless Multiquadric Method

Samira Mohammad Alian', Reza Babaege®

1. Department of Civil Engineering,
samira.aliyan76@yahoo.com

2. Department of Civil Engineering,
r.babaee@stu.qom.ac.ir

Faculty of Engineering,

Faculty of Engineering,

. Ehsan Jabbari®*®

University of Qom, Qom, Iran. E-mail:

University of Qom, Qom, Iran. E-mail:

3. Corresponding author, Department of Civil Engineering, Faculty of Engineering, University of Qom, Qom, Iran. E-mail:

e.jabbari@qgom.ac.ir

Article Info

Article type:
Research Article

Article history:
Received 04 Aug 2022
Revised 21 Jan 2023
Accepted 22 Jan 2023

Keywords:

Meshless Method,
Radial Basis Functions,
Multiquadric-Method,
Adaptive Algorithm.

ABSTRACT

The computational centers in the multiquadric radial basis functions
meshless method have high adaptability considering the lack of geometric
and physical connection between the centers. In this research, a new
adaptive algorithm is proposed based on the gradients of the physical var-
iables of the problem with the aim of creating an optimal distribution. The
resulted adaptive distribution generated by this algorithm improves signif-
icantly the accuracy and speed of the multiquadric method compared to
the uniform distribution in steady and unsteady problems. In this ap-
proach, firstly, the domains with low and high physical variations are
identified in a known time step, then the number of computational centers
decreases and increases in these areas, respectively. Thus, the centers will
be distributed more compact where needed and will be eliminated where
not. Facing another important challenge of the multiquadric method, i.e.
determining the optimal shape parameter, a simple and efficient method is
introduced in such a way that there is no need to optimize the shape pa-
rameter at each time step and the computational costs are controlled. Fi-
nally, the effectiveness of the proposed method is shown by solving exam-
ples of diffusion, convection and convection-diffusion equations. The re-
sults are compared to their uniform distributions by measuring their effi-
ciency and to the exact solution by evaluating the accuracy.
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