Meng Li, Xi Lin, Xi-qun Chen, 2017. A surrogate-based optimization algorithm for network design problems.
Frontiers of Information Technology & Electronic Engineering, 18(11):1693-1704.
http://dx.doi.org/10.1631/FITEE.1601403

A surrogate-based optimization
algorithm for network design problems

Key words: Network design problem; Surrogate-based optimization;
Transportation planning; Heuristics

Corresponding author: Xi-qun (Michael) CHEN

E-mail: chenxiqun@zju.edu.cn
ORCID: Xi-qun CHEN, http://orcid.org/0000-0001-8285-084X

SBO-NDP Li et al. 2017


mailto:chenxiqun@zju.edu.cn

Motivation

 Network design problems (NDPs) are considered to be difficult in

transportation literatures due to the bi-level structure.

* A new surrogate-based algorithm to solve NDPs with all categories including

continuous, discrete and mixed ones.

« The proposed algorithm achieves asymptotically complete convergence.

« Comprehensive numerical examples demonstrate the efficiency of proposed

method.
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Main idea

« The value function of parameterized network equilibrium is
computationally expensive.

« A Kriging model is proposed to approximate the value function with
relatively few inputs.

» A candidate point strategy is implemented to search for new input in
feasible domain and iteratively update the Kriging model.

« A proof of convergence with measure theory.
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Main results
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Conducted proposed methods
on several networks with
different sizes.

Comprehensive comparison
with existing methods and
heuristics.

Proposed algorithm are among
the best in both efficiency and
solution accuracy.
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Conclusions

« Theoretically, proposed algorithm achieves asymptotically
complete convergence to global optimum.

* Practically, proposed algorithm outperforms lots of existing
algorithms, including genetic algorithms and simulated
annealing.

« How to handle large-scale NDPs with hundreds of decision
variables is one possible and meaningful future direction.
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