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Abstract

Weapon target assi ent problem is an essential technology for automating the operator's rapid decision-makin:
p g gnment i gy g P p g

support in a battlefield situation. Weapon target assignment problem is a kind of the optimization problem that can

build up an objective function by maximizing the number of threat target destructed or maximizing the survival

rate of the protected assets. Weapon target assignment problem is known as the NP-Complete, and various studies
have been conducted on it. Among them, a greedy heuristic algorithm which guarantees (1—1/e) approximation has

been considered a very practical method in order to enhance the applicability of the real weapon system. In this

paper, we formulated the weapon target assignment problem for supporting decision-making at the level of artillery.
The lazy strategy based on hierarchical structure is proposed to accelerate the greedy algorithm. By experimental

results, we show that our algorithm is more efficient in processing time and support the same level of the

objective function value with the basic greedy algorithm.
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Algorithm 1: Greedy algorithm

Input:
f:2">R,
V: universal set
C: set of constraints

Output:
S: solution (S<S V)

1. S~ g, RO

2: whileV = SUR or no improvement of f do
3 for each c=C do

4 for each u=V\ (SUR) do

5: if ¢(SUu)= false then

6 R—RUu

7 end if

8 end for

9 end for

10: u < argmax e\ sy gD (ulS)
I: 8§« Sud

12: end while

13: return S
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Algorithm 2: Lazy Greedy algorithm

Input:
f2"—R,
V: universal set
C: set of constraints

Output:
S: solution (SS V)

I. §— O, R— O
2: V<—sorted list in decreasing order by Af(ulS)
3: while V' = SUR or no improvement of f do
4:  for each c=C do
5: for each uEV'\ (SUR) do
6: if ¢(SUu)= false then
7: R—RUu
8: end if
9: end for
10:  end for
I—the set of all possible elements having lager
11: marginal gains than the best one in the sorted
N(SUR)
12:  [K—sorted list in decreasing order by A f(ulS)
13: /< the first element in sorted /
14: update the order of elements in N(SUR) using
© sorted 7
15: 5 < Suu
16: end while
17: return S
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Algorithm 3: Hierarchical Lazy Greedy algorithm

Input:
f2"—R,
V: universal set
C: set of constraints
P: index set of partitions
Vis-- V,: Partitions of the universal set

Output:
S: solution (S< V)

1.5« o, RO
2: for each p=P do
V,<—sorted list in decreasing order by Af(ulS)

b

4: end

5: while V= SUR or no improvement of f do
6: for each cEC do

7 for p= P do

8 for each uEVp\ (SUR) do

9: if ¢(SUu)= false then

10: R—RUu

11: end if
12: end for
13: end for
14:  end for

15: I~

16: for each p=P do
1,<—the set of all possible elements having lager

17: marginal gains than the best one in the sorted
V\(SUR)

18: 4, <—sorted list in decreasing order by Af(ulS)

19: up'e the first element in sorted Z,

20: update the order of elements in Vp\(S UR) using
sorted 7,

210 I—LUu,

22:  end for

23: u'&argmamul;g LAf(uP’IS)

24§ — SUY

25: end while

26: return S
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Table 1. Objective value and performance of greedy

algorithm

Number ey Lazy Hierarchical

of targets Greedy Lazy—Greedy
10 761.25 761.25 761.25
20 1569.51 1569.51 1569.51
30 2319.36 2319.36 2319.36
40 2941.82 2941.82 2941.82
50 3286.20 3286.20 3286.20
60 3520.40 3520.40 3520.40
70 3694.57 3694.57 3694.57
80 3829.13 3829.13 3829.13
90 3882.83 3882.83 3882.83
100 3962.09 3962.09 3962.09
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Fig. 1. Duration of algorithms
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