Communicated by Prof. Zidong Wang

Accepted Manuscript

NEUROCOMPUTING

e s i

A Massively Parallel Neural Network Approach to Large-Scale
Euclidean Traveling Salesman Problems

Hongjian Wang, Naiyu Zhang, Jean-Charles Créput

PIl: S0925-2312(17)30332-6

DOI: 10.1016/j.neucom.2017.02.041 e
Reference: NEUCOM 18115 = Pimiichres ¢
To appear in: Neurocomputing

Received date: 10 November 2015

Revised date: 1 February 2017

Accepted date: 11 February 2017

Please cite this article as: Hongjian Wang, Naiyu Zhang, Jean-Charles Créput, A Massively Parallel
Neural Network Approach to Large-Scale Euclidean Traveling Salesman Problems, Neurocomputing
(2017), doi: 10.1016/j.neucom.2017.02.041

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.neucom.2017.02.041
http://dx.doi.org/10.1016/j.neucom.2017.02.041

A Massively Parallel Neural Network Approach to
Large-Scale Euclidean Traveling Salesman Problems

Hongjian Wang®*, Naiyu Zhang, Jean-Charles Créput®

¢IRTES-SET, Université de Technologie de Belfort-Montbéliard, 90010 Belfort cedex;,
France

Abstract

This paper proposes a parallel computation model for the ‘selfcorganizing
map (SOM) neural network applied to Euclidean traveling salesman prob-
lems (TSP). This model is intended for implémentation on the graphics
processing unit (GPU) platform. The Euclidean plane is partitioned into an
appropriate number of cellular units, called cells, and each cell is responsible
of a certain part of the data and network.)” Compared to existing GPU
implementations of optimization metaheuristics, which are often based on data
duplication or mixed sequential/parallel solving, the advantage of the proposed
model is that it is decentralized and based on data decomposition. Designed
for handling large-scale problems in a massively parallel way, the required
computing resources, grow \linearly along the problem size. Experiments are
conducted on 52,publicly”available Euclidean TSP instances with up to 85900
cities for the largest TSPLIB instance and 71009 cities for the largest National
TSP instance. Experimental results show that our GPU implementations of
the, proposedimodel run significantly faster than the currently best-performing
neural network approaches, to obtain results of similar quality.
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