Accepted Manuscript

computers &

industrial engineering
An International Journal

A robust optimization approach for an artillery fire-scheduling problem under
uncertain threat

Yong Baek Choi, Suk Ho Jin, Kyung Sup Kim, Byung Do Chung

PIL: S0360-8352(18)30387-5

DOI: https://doi.org/10.1016/j.cie.2018.08.015

Reference: CAIE 5364

To appear in: Computers & Industrial Engineering emm—
Received Date: 10 August 2017

Revised Date: 9 August 2018

Accepted Date: 11 August 2018

Please cite this article as: Choi, Y.B., Jin, S.H., Kim, K.S., Chung, B.D., A robust optimization approach for an
artillery fire-scheduling problem under uncertain threat, Computers & Industrial Engineering (2018), doi: https://
doi.org/10.1016/j.cie.2018.08.015

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.


https://doi.org/10.1016/j.cie.2018.08.015
https://doi.org/10.1016/j.cie.2018.08.015
https://doi.org/10.1016/j.cie.2018.08.015

A robust optimization approach for an artillery fire-scheduling problem under uncertain
threat

A robust optimization approach for an artillery fire-scheduling problem under uncertain
threat

Yong Baek Choi, Suk Ho Jin, Kyung Sup Kim, and Byung Do Chung

Department of Industrial Engineering, Yonsei University, 50 Yonsei-ro, Seodaemun-gu, Seoul, 03722, Korea

* Corresponding author. Tel.: +82 2 2123 3875; fax: +82 2364 7807.

E-mail addresses: mon64@nate.com (Y.B. Choi), jinsukho@yonsei.ac.kr (S.H. Jin),
kyungkim@yonsei.ac.kr (K.S. Kim), bd.chung@yonsei.ac.kr (B.D. Chung).

Abstract

In this study, the determination of an artillery firing sequence is considered in order to minimize the
enemy threat to friendly forces prior to the conclusion of the firing operation. A deterministic model
and robust counterpart are developed to deal with the deterministic and uncertain enemy threat levels,
respectively. In both cases, the optimal strategy is demonstrated to be firing based on the threat
removal rate per unit time. Moreover, a two-phase approach is developed based on the concept of
cardinality-constrained uncertainty. In this approach, the firing sequence is determined in the first
phase and then, in the second phase, the robustness of the uncertain factors is adjusted by using the
modified problem to evaluate the total threat exposure of friendly units to the enemy. A set of

problems is generated and tested using the proposed model and strategy. The results of numerical
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