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Multi-Material Hierarchical Emergency Dispatching

Model for Marine Accident
YAN Changjian, XU Jiangbo
( Navigation College, Jimei University, Xiamen 361021, China)

Abstract: According to the characteristics of emergency materials dispatching for maritime accidents, a set
of optimization scheduling algorithm is designed, and a hierarchical scheduling model of multiple transportation
tools and multiple emergency materials for onshore warehouse, shore based reserve warehouse and accident
points is constructed. In order to solve the hierarchical emergency material scheduling model, a corresponding
algorithm was designed to solve the scheduling model by combining the advantages of genetic algorithm and ant
colony algorithm. The research results show that the proposed algorithm has the advantages of low computation-
al time, high robustness, and strong search ability, and can well solve the emergency material scheduling prob-
lem under multi material hierarchical storage.
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marine emergencies
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Fig.2 Fusion genetic algorithm and ant colony algorithm solution flowchart
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Tab. 1 The distance between on shore warehouse and shore-based storage km
R LA A% R [t )% Onshore warehouse
Shore based storage A, A, A, A, Aq A
S, 490 460 330 300 520 500
S, 500 400 390 280 480 580
S, 440 250 430 190 340 690
S, 570 570 340 400 630 420
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Tab.2 The distance from the secondary

HiIEHAEN G118, H2E2 ﬁE; S, T 4445 i i s BE shore-based storage to the accident site n mile
GR2, MM, b G AL 300 1, I, R
W 8 kn; H ZSZHfFANZ & 100 v, HEE 20 kn, Accident point SR 8 5
R e DA XS IO P B30 o e 2 A BE DT 38, 500 1K D, 0 10 170 29
LA 1000 Y IE ARSI B 43 B an 18l 3, 40 4 Jis
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Tab.3 Material reserves of on shore warehouse t
RIS Fifi € J% Onshore warehouse
Shere based storage A, A, A, A, As Ag
Y% Materials 1 1600 1200 2100 1100 1200 1400
Y% Materials 2 1000 800 1400 500 2000 800
Y% Materials 3 1300 600 1200 1000 1200 800
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Tab. 4 Material reserves and demand for shore-based storage t
Wy A4 45 7 Shere based storage S Accident point
Materials S, S, S, S, D, D,
)% Materials 1 400 450 300 200 1500 1100
YJgF Materials 2 300 250 550 250 1200 950
YJg¥ Materials 3 450 300 300 450 1400 1000
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Fig.3 Convergence of task completion time Fig.4 Convergence of task completion time
after 500 iterations after 1000 iterations
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Tab.5 Material distribution plan for the dispatching accident point of the secondary shore-based storage t
"ui % AR BT B DL HiEAR BT A DL AR BB A DL
$ﬁ&‘£~ i I | Distribution of ) Distribution of k) Distribution of
ACCl.dim iecon}faryd Materials 1 materials by ship Materials 2 materials by ship Materials 3 materials by ship
poin shore-base
storage G H G H G H
S, 148 0 148 156 75 81 124 105 19
D S, 420 200 220 200 98 102 43 0 43
‘ S 46 0 46 495 55 445 262 80 182
S, 168 45 123 45 0 45 419 161 258
S, 252 110 142 144 120 24 326 94 232
D S, 30 0 30 50 0 50 257 100 157
: S, 254 100 154 55 0 55 38 0 38
S, 32 25 7 205 100 105 31 0 31
*6 MLeEFEHAEREMEEYRIBRAR
Tab. 6  Auocation plan for material of on shore warehouse for shore based storage dispatching t
j R R AL
e 7 et 7 e , P
On-shore fl e %ﬁ 1 Vehicle distribution %% 2 Vehicle distribution %ﬁ} 3 Vehicle distribution
warehouse Shore-based Materials 1 of materials Materials 2 of materials Materials 3 of materials
storage
E F E F E F
S, 125 75 50 132 70 62 152 75 77
4 S, 145 80 65 105 60 45 88 52 36
! S, 174 100 74
S,
S, 100 56 44
A S, 108 85 23 126 46 80
’ S, 245 75 170 49 32 17
Sy
S, 98 42 56 86 55 31
4 S, 76 20 56 32 15 17
} S, 105 95 10
S, 145 95 50
Sy
4 S, 25 10 15
! S, 40 15 25 30 15 15
S, 46 18 28 72 60 12
S
A S, 75 70 5
’ S, 33 15 18
S, 118 86 32
Sy
S,
As
S, 20 10 10 86 56 30
S, 34 20 14 158 148 10 121 68 53
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