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The operation planning of transports used to move blocks is the one of key factors, Furthermore, reducing the running time
through the effective plan contributes to pulling forward the whole logistic process of the shipyard and substantially saving the
fuel consumption of itself as well, The past researches of the transporter focused on finding only the shortest distances, so
called, Manhattan distance, However, these searching approaches cannot help having the significant difference in the real

operational time and distance with the minimum cost approach which considers the speed retardation for turns or safety at the
intersection, This study suggests the noble transporter's operational model which could take account of the consuming

operational time around the crossroads on the shipyard, Concretely, the proposed method guarantees the minimization of
transporters' turns and passage number which are huge burdensome to the operation time and the whole planning of transports
with the given period, Resultantly, this paper is willing to explain the appropriateness of our approach, compared with the

previous ones,

Keywords : Dijkstra algorithm(CtIAER} 2112|5). Transporter( EZHAIIE]) Block transportation(&2 24), Shortest path(Z=H4
2). Simulated annealing(SA, AIZ2H|0|EIE 0{<2)), Intersection(X|=2)
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Fig. 3 Roads configuration considering turns and
passing round the intersection

Table 2 Direction of the uni—directional main road

1 2 3 4 788
1 0 776.2 | 565.9 | 380.3 1392.4
2 | 5883 0 4452 | 14341 1358.9
3 | 143.1 | 3551 0 498.2 1260.1
4 | 4452 | 657.2 | 302.1 0 1221.2
788 | 1257.5 | 1252.4 | 1114.3 | 1121.9 0

Table 3 Configuration of the main road on DB table

Table 3= £ 170N AIBSHE ESZ2E HOIEH|0I20] First_ Sec_Node| Distance |IsActive Intersection
MESHE ge HoiFD ok mAE T2hIM DN, 25 Node
xe TEsp| 9l FEF ZHRol= -1, SRS 1, FF(TA 1 2 (31041 0 0
2 12 09| = Intersection A Columnoll F7ISIC ; ? 122 8 (1)
ol wekds Fofskhs 2ol o2 Table 32 2H 3 4 31.0 0 0
First_Node2} Sec_Node Columnofl 72| AlxF MG el 2 5 6 31.0 0 0
Lhe & 50} 2i=loiolet] o142 Fig. 3(b)ollA 28 (@) 6 7 1556 | 0 1
(First Node) — (@(Sec_Node) 2 Waks JTHK|= 7Hdg LallE E; 181 g’?g 8 _01

b 222 @oiMeE @, @O ol8E 7} et (Dt AZ =S 9 0 30:0 0 0
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olse mel @= First_ Node?} =ICHE@)First.Node) — 10 11 46.2 0 0
(Sec_Node), @(First_Node) — (@(Sec_Node)). 11 12 30.0 0 0
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Fig. 4 Shortest distance/path between the same set
of origin and destination (Dijkstra algorithm)
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Table 4 Minimum cost distance vs manhattan

distance

) Minimum Cost Manhattan
DepartuArrival Penalty Distance[m] Distance [m]

Left: 20%
Right: 20% 2616.11(M) | 1659.82(®)

Straight:40%

1151939 Left: 0%
Right: 0% | 3184.28(®@) | 1463.59(®)

Straight: 0%
Difference [m] (0-©)-568.2) (©-®)196.2
(®) -17.8% | (®) +13.4%

Not con5|dermg retardatlon penalty( )

I TR = 10

3 ,»u-i - .-.g,'
b e

o AN
e
] . i

S L1

i L L]

52 Crossroad Left turn Section : 3
e (Zi: Crossroad Right turn Section : 4
O : Crossroad Straight Section : 6

#+: Crossroad Left turn Section : 1
2{¢21: Crossroad Right tum Section : 2
e e w5 U] oy - Crossroad Straight Section : 5
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Table 5 Comparison of number of turns and passing
cross roads between no penalty and penalty
case (L:20%, R:20%, Straight:40%)

P Intersection No penalty | Penalty | Difference

No case (D) | case (@) | (D vs @)
Left turn 58 58 0

1 Right turn 57 56 1
Straight 81 123 +42
Left turn 54 29 _o5

2 | Right turn 47 20 —o7
Straight 71 60 11
Left turn 25 44 +19

7 Right turn 2% 36 +13
Straight 39 85 +46
Left turn 53 42 11

8 | Right turn 55 38 17
Straight 94 68 —26
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Table 6 Comparison of total turns and passing in

case of all transporters (L:20%, R:20%,
Straight:40%)
No penalty case | Penalty case Ratio
o)
Left 379 074 about 27.7%
tun decrease
1 0,
Right 204 366 about 9.4%
tun decrease
Straight 701 712 about 1.5%
increase

[cal

5.2 24 A& 2x3}
Gl 25 25 A=e M| © 224 259 22dnt
x|7<47k0| E|chH2|t wAt=oMo| &M, AZTo| HQE]

=
=
oI5t Chee AN 22 2

10 o kN
) _I>"
rot
b
[
=
o|:o
NI
HU
1

] —{)1
% Hu

ox
iz
Ho —
[m
r
[>
mo H
m
Ho M
O.I.I.
X
— H
my
ike)
i <
ofr
2
n>
0
%
(m
r
|>
I
m

b
il

Table 7 Block transportation data of a shipyard

Shi Block Time
IDl P lgc Min Max Departure Arrival
' ' Cepatue | arrival
1101 13:00 14:30 | Z00-002 | PNA-350

NCP . .

0111 : : : : :
2104 10:30 10:50 | ASB-25A | PSD-C17
0Co1 8:00 8:30 BP-64 PNA-340

NCP ; : , ;

0120 : : : : :
1406 10:30 13:40 | OBA-NO2 | PNA-S04

'\11%70 1306 13:18 13:50 | BSB-C14 | BP-64

POP . . g .

0099 2401 8:00 20:00 | PSF-C04 | HUA-13A

192

CetiEMelsi=R2% M54 # X35 20174 6€



Mo
il
el
:lo
Mo
=
A
4n
e

Table 8 Transporter data of a shipyard

Max Velocity
ability | Unload | Load

TP
ID.

Initial
position

Is
active

TPO1| 200 14 5 BPA-N10

0

TPO2 BPA-N12

0

250 14 5
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TP12] 700 11 BPA-N10
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Table 9 The result of transporters’ operational plan
(L: 20%, R: 20%, Straight: 40%)

Delivery transportation | Vacant transportation
No penalty| Penalty |[No penalty| Penalty
case case case case
Left 171 127 208 147
turn
Right 204 188 200 178
turn
Straight 311 353 390 359

Table 10 Comparison between delivery and vacant
distance in case of Table 9 (L: 20%, R:
20%, Straight: 40%)

Delivery Vacant
transportation [m] | transportation [m]
Pe’:zlty Penalty Pe’:zlty Penalty
D':/;Tz:it[a;] 84,127 | 90,112 | 89,893 | 97,949
D?i';hfeﬁ] 147,906 | 132,962 | 157,604 | 131,395
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