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Mathematical model and heuristic for the assignment of military
engineering equipments in ROK army
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Abstract The Army's engineers are carrying out a range of operations using various equipment, of which,
artillery unit support is the representative engineering operation field. The main task of the artillery unit
is to attack the enemy's center with firepower from the rear of a friendly force. The artillery must move
its original position after firing several times to prevent exposure of the shooting position. This paper
proposed a mathematical model and heuristic algorithm that can be used to determine the optimal
allocation among engineer equipment, the team (work), and position while reflecting the constraints of
the construction of an artillery position. The model proposed in this paper derived the optimal solution
for the small size problems, but it takes a long time to derive the optimal solution for the problem of
equipment placement of the engineer battalion and brigade scale. Although the heuristic suggested in
this study does not guarantee the optimal solution, the solution could be obtained in a reasonable

amount of time.
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Fig. 1. Problem of Optimal Assignment of
Engineering equipments
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Table 1. Capability of equipments(m’/hr)

Cut Load Build

Excavat 50 50 50
xeavator (65) (65) (65)
Londe 200 200 200
ader 202) 202) 202)
300 300

Dozer 270) * 270)
150 150 150

CMPE (132) (132) (132)
250 250

ACE 230) X (230)
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Fig. 2. Overall framework of research procedure
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Table 2. Result of optimal assignment

(T=2, E=6, P=2)
Team A Team B
Assigned Load 2800 1200
Cut
ACE Dozer
(Workload : o -
3080, 1320) (Capa. : 300) (Capa. : 250)
Load
CMPE Loader
(Workload : . .
3360. 1440) (Capa. : 150) (Capa. : 200)
JECTT eey pme—
2800, 1200) apa. - apa. -
Table 3. Task duration time(min)
Consumed Time Team A Team B
Cut 11 6(=MIN)
Load 23 8
Build 56(=MAX) 24
go) 40} Huje] %2 1As}T, WA % PQ ~ 5)
£ HINA 71 TP 9% A= ofF Table 4,
59 or] @/ Al Aagk 94 A
7] 3kt

Table 4. Result of optimal assignment
(T=2, E=6, P=2~5)

I Bl p Con§umed Ao = o Workload per
Time Team
2|1 61 2 0.45 50 2800, 1200
2|1 6] 3 1.48 65 3200, 4000
21 6| 4 5.44 71 4400, 4400
2|1 6] 5 11.06 91 5400, 5600
Table 5. Task duration time(min)
(T=2, E=6, P=2~5)
Consumed time per work
T| E| P (Cut, Load, Build)
Team A Team B
2 6 2 11, 23, 56 6, 8, 24
21613 15, 20, 64 15, 32, 80
2|16 |4 20, 27, 88 17, 306, 88
216 1|5 24, 33, 108 21, 45, 112
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Fig. 4. Process of Heuristic Algorithm
Table 6. Result of optimal assignment
(T=2, E=46, P=20)
T| E| P| Consumed Time dmax dmin
2| 46| 20 20.608 13 49
3| 46| 20 7.41 7 100
4| 46| 20 4.182 10 75
51| 46| 20 7.223 8 94
6| 46| 20 2.73 8 61
7| 46| 20 16.209 9 64
8| 46| 20 16.989 15 46
9| 46| 20 23.557 11 58
10| 46| 20 100.387 13 97

T ot 59 Al B duEES F85] 9
3] T=2~10, E=54(Excavator/Loader/Dozer/CMPE/
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Table 7. Result of optimal assignment
(T=2, E=54, P=20)

T| E| P Consumed Time dmax dmin

2| 54| 20 26.16 9 64

3| 54| 20 9.298 9 97

41 54| 20 4.508 24 82

5| 54| 20 3.729 6 69

6| 54| 20 2.73 13 45

7 | 54| 20 12.136 9 52

8| 54| 20 21.574 8 47

9| 54| 20 23.447 9 56

10| 54| 20 53.788 12 47
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