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Abstract This paper addresses the problem of the construction planning of artillery positions, for which we present
an optimization model and propose a heuristic algorithm to solve problems of practical size. The artillery position
construction plan includes the assignment of engineers to support the artillery and the schedule of the support team
construction sequence. Currently, in the army, managers construct the plan based on their experience. We formulate
the problem as a mixed integer program and present a heuristic that utilizes the decomposition of the mixed integer
model. We tested the efficacy of the proposed algorithm by conducting computational experiments on both small-size
test problems and large-size practical problems. The average optimality gap in the small-size test problem was 6.44%
in our experiments. Also, the average computation time to solve the large-size practical problems consisting of more
than 200 artillery positions was 79.8 seconds on a personal computer. The result of our computational experiments
shows that the proposed approach is a viable option to consider for practical use.

Keywords : Artillery position, Construction plan, Scheduling, Optimization, Heuristic algorithm
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Table 3. Support
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Table 7. Construction ability of each equipment

Spec. Co‘n‘struc'fion Spec. Cop.stmc'fion
ability(m'/h) ability(m'/h)
Equipment 1 50 Equipment 3 40
Equipment 2 45 Equipment 4 35
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Table 8. Nongovernment equipment available time

Spec. Levell Level2 Level3
Engineer 1 12 9 6
Engineer 2 9 6 3
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Table 9. Optimality gaps of small-size test problem

Spec. Value

Maximum optimality gap 18.99%

Minimum optimality gap 0.11%

Average of optimality gap 6.44%
Standard deviation of optimality gap 5.31
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Table 10. The frequency of each situation level in
bottom 30% of small-size test problem

optimality gap

Spec. Level 1 | Level 2 | Level 3
Nongove@ment équiplnent 9 7 3
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Artillery position distance 7 7 10
Workload 7 4 13
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