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Introduction

In each iteration of the derivative-free trust-region algorithms,
an approximate model of the optimization function is
constructed. Radial basis functions are a convenient tool for
building the approximate models. Some trust-region algorithms
such as ORBIT use radial basis functions as an interpolation tool.
Also, this algorithm stores the interpolation points and function
values in each iteration. We found that these stored points could
be used optimally. In this paper, we propose an improved version
of ORBIT. Our new trust-region algorithm sorts the interpolation
points and selects a point as the trust-region center in which the
objective function reaches its minimum value. Numerical results
indicate the efficiency of the improved version compared with
the original version. In addition, to estimate high-accuracy
solutions we equip our new algorithm with a gradient-free
convergence test.

Material and methods

In this scheme, we used a point sorting strategy. In this way,
we were sure that in each iteration the best possible point was the
center of the trust region. Therefore, in each iteration, the
approximate model is provided by better points. To compare
performance of the old algorithm and the new algorithm that
equipped with this strategy, we utilize Moré-Wild performance
and data profiles.

Results and discussion

First, we solve a specific problem with ORBIT and the new
version of ORBIT presented in this paper. The number of
function evaluations, the number of iterations and the algorithm
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execution time are reported separately in a table. Then for a more
accurate comparison, we solve 100 unconstrained optimization
problems by two algorithms. Performance profiles presented for
the number of function evaluations, the number of iterations
required to solve problems, and the time required to execute the
algorithms.

Conclusion
The following conclusions were drawn from this research.

« Paying attention to the arrangement of interpolation points is
very effective in trust-region algorithms such as ORBIT.

« Selecting the appropriate center in the trust-region algorithms
leads to increasing the efficiency of the algorithms.

« In the trust-region algorithms, selecting the optimal points to
build the model in each iteration increases the efficiency.
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