Part1

A new strategy for high-fidelity unsteady mesh adaptation dealing with fluid—structure interaction (FSI)
problems is presented using a partitioned approach. The Euler equations are solved by an edge-based
Finite-Volume solver whereas the linear elasticity equations are solved by the finite-element method
using the Lagrange P1 elements. The coupling between both codes is realized by imposing suitable
boundary conditions on conforming meshes even at the fluid— structure interface. Small displacements
of the structure are assumed and so the mesh is not deformed. The unsteady mesh adaptation process
is based on a unique cavity operator which can handle non-manifold geometry, the fluid—structure
interface in this work. The computation of a well-documented two-dimensional test case is finally
carried out to perform validation of this new strategy as well as a three-dimensional test case to
demonstrate our ability to treat complex three-dimensional test cases.

Part 2

Selecting a subset of important features from a high-dimensional dataset is an important prerequisite
for data mining. Meta-heuristic algorithms have gained attention in this field in recent years. The
grasshopper optimization algorithm (GOA) is a meta-heuristic algorithm recently proposed based on the
migration and hunting of grasshoppers in nature. However, the method suffers from a low diversity of
the agents, which results in the stagnation problems, or immature convergence. To make GOA more
competent in various situations, this paper stabilizes an improved GOA with new exploratory and
exploitative features, which we have called it the SCGOA. The mechanism and structure of the proposed
SCGOA are mainly divided into two steps: First, to balance the exploration and exploitation stages,
trigonometric substitution is utilized for perturbation of the updating (evolution) of the position vectors
of the individuals. Secondly, the diversity of the population is boosted using can Cauchy mutationbased
strategy, which can help the grasshopper population to avoid the stagnation and lazy convergence.
Therefore, Cauchy mutation is introduced to assist in an adequate variety of the position of the
grasshopper population. Performance of SCGOA was validated on the latest IEEE CEC2017 benchmark
functions in comparison with several well-known meta-heuristic algorithms. Various extensive results
reveal that the proposed SCGOA has achieved a significant advantage over the other rivals. Finally, the
Cauchy mutation-based SCGOA was also used for tackling four engineering design problems, and the
results showed that SCGOA was superior to some state-of-the-art algorithms. We also developed the
binary version of Cauchy mutation-based SCGOA in dealing with many feature selection datasets. The
results on feature selection reveal that the binary version can outperform original GOA and other
optimization algorithms, with higher classification accuracy, smaller error rate, and less number of
features.
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