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Abstract One of the missions of active-duty units in charge of managing reserve forces is providing
combat supplies to reserve forces to exercise their combat capabilities quickly when declaring a
mobilization order. Rear area active-duty units must support large local reserve forces. On the other
hand, military units have difficulties due to a lack of forces and the storage of large quantities of
firearms and ammunition. For this reason, local reserve forces should move to an integrated storing
place and receive their firearms and ammunition. The existing distribution plan (existing plan) is a
first-in-first-out plan that can produce inconsistent distribution orders. The inconsistent distribution
orders can increase the complete distribution time, which will affect the combat power of local reserve
forces. Therefore, firearms and ammunition should be distributed quickly. Accordingly, this paper
proposes the priority selection of firearms and ammunition for local reserve forces with a minimum
complete distribution time using Dynamic Programming. To verify the proposed model, the existing plan
was compared with the proposed model using real data, and the result showed that the proposed model

outperformed the existing plan.
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Fig. 1. Assembly line scheduling

Table 2. Definition of index

Index Definition
i Line 1, Line 2 (i=1,2)
j Stage(Engine, Body) (j=1,2)
e Entry time in Line i
Sij Line i, Stage j
aij Time required at station S;; (line i, stage j)
. Time required to transit from ‘station Sij to
the other assembly line.
Xi Exit time from Line i
Ti(j) Total time of Line i, Stage j
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Fig. 2. Distribution Firearms and Ammunition
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Table 3. Definition of index

Index Definition
i Arrival order of the forces (i=1,2,3,...)
. Distribution order of the firearms or ammunition
' (=12)
a Tranfer time of the forces (Arrival order i)
End time of the firearms distribution (1 Unit)
be End time of the firearms distribution to Unit A and
0 ammunition distribution to Unit B
(2 Units)
End time of the ammunition distribution
(1 Univ)
c() End time of the ammunition Distribution to Unit A
and firearms distribution to Unit B
(2 Units)
. Waiting time from start before c; (k=1)
k Waiting time from start before ¢ (k=2)
T; Final end time of the distribution (To=0)
B Earlier distribution end time
! compare firearms with ammunition
Di(b.cj+1) Total time of distribution at first by, last ¢
Si Start time of distribution
Ci End time of distribution
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!
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!
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Fig. 3. Dynamic model process
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Forces Distance(km) Arrival time(h) Arrival order Table 6. Distribution order
A 2 0.05 1
B 20 05 4 Distribution order
C 16 0.4 3 Arrival Firearms Ammunition
D 24 0.6 5 order Forces Existing plan| Dynamic |Existing plan| Dynamic
];j 12 0(245 Z T[] ™ [Tlelo] ™
1 A 1 1 1 1 1 1 1 1
G 24 0.6 5 F 21313 3 3212 2
H 14 0.35 2 2 H 322 2 21313 3
I 20 0.5 4 c [514]>5 5 4514 4
J 38 095 7 3 [E (454 4 [5]4ls5] 5
K 48 1.2 8 4 B |7]6]|6 7 61717 6
L 38 0.95 7 1 61717 6 71616 7
M 32 0.8 6 5 D 81919 9 9188 8
N 48 1.2 8 G 9818 8 81919 9
o D 08 6 . M |10]11]11| 10 |1u]i0]10] 11
O 11|10 | 10 11 10 | 11| 11 10
7 il 13|12 ] 12 12 12 13|13 13
[ . . L 12113 ]13 13 13 12|12 12
Table 5. Data for distribution time 5 K 11415 14 v 15 114 15 5
Firearms Ammunition N 15/ 1415 15 14115 ] 14 14
Forces Distribution Distribution
Amount N Amount N
time(h) time(h)
A 90 0.150 12,600 0.150 Tabel 72 Table 6olA AAIE o 571, @ £
B 110 0.183 15,400 0.183 A = H o
c o 000 33,600 000 HiAo] ThE =4 Eaf &8 AR UEhd Zojth &
D 160 0.267 22,400 0.267 A 35 7IE0RE AE S9, AAE AR T2
P 0 o | e e 7h 191 R ARE =247} 390 B C, BAA % 5
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1 0 035 7,400 0350 gt} 18 ER o AAo] XF 2 d& AT T&
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3 o T 9,500 o117 A8 17-19%= ZZ}F 5.7h, 6.033h, 5.616h7} £9F
M 200 0.333 28.000 0.333 A= As & 5 Aok
N 110 0.183 15,400 0.183
O 70 0.117 9,800 0.117
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Table 7. Complete time of accumulated distribution

Complete time of accumulated
Arrival distribution(h)
order Forces Existing plan Dynamic
17 18 19 model
1 A 0.35 0.35 0.35 0.35
2 Il—:I 1.666 1.516 1.516 1.516
3 (Ff 2.566 2.516 2.416 2.416
4 > 3099 | 3216 | 3116 | 2949
D
5 G 3.933 3.9 3.8 3.633
6 St 4383 | 4566 | 4dos | 4083
7 L sos3 | so3s | 4933 | 4509
8 E 5.7 6.033 5.616 5317
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Table 8. Comparative of final end distribution time

Existing plan Dynamic
Content
17 18 19 model
End time(h) 5.7 6.033 5.616 5.317
Ratio(%) 107.2 113.4 105.6 100
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