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Optimization of Site Selection and Resource Allocation for

Marine Emergency Rescue Stations
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Abstract: The selection and resource allocation of emergency rescue stations is an important re-
search direction in the field of offshore emergency station management. The existing methods fo-
cus on the location problem of determining resource allocation or the resource allocation problem
of determining location, without considering the combination of both. In view of this, a compre-
hensive study was conducted on the site selection and resource allocation of emergency rescue sta-
tions. Firstly, a two-step moving search method based on distance attenuation function was a-
dopted to establish a multi-objective optimization model with the goal of meeting the resource re-
quirements of accident points and improving the efficiency of resource acquisition. Then, utilizing
the advantages of ant colony algorithm and distribution estimation algorithm, an ant colony dis-
tribution estimation algorithm was designed to solve the above model, and a site selection and re-
source allocation plan was generated. Finally, the feasibility of the model and the effectiveness of
the algorithm were verified through simulation experiments. The proposed model and algorithm
can solve the optimization problems of site selection and resource allocation for marine emergency

rescue stations and other similar fields.
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Fig. 1 Schematic diagram of sea area and accident points
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Fig.2 Flow chart of ant colony distribution estimation algorithm
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Table 1 Coordinates and requirements of accident points

L7

x v

15 20 15
20 15 10
50 50 5
20 30 10
35 60 15
75 20 12
55 70 5
90 80 10
50 40 10
65 50 3
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Fig. 3 Coordinatemap of experimental environment
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Table 2 Comparison of objective function values at different

values of n
WCRE A3 A0 A TRk Al Rk
n
/i S S S
5 1131 471.03 7.55 2 230 113. 82 5.21
10 785. 80 13.10 28 526.24  11.83
15 44,53 23.28 1021.54 19.13

x3 FMEEKRBER

Table 3 Solution results of two algorithms

WURE 54 0 5 I T
B K Tk sk Tk
1 0. 46 1.85 13.35 0. 25
2 0.01 1. 85 10. 00 0
3 2.96 0.53 1.37 1.06
4 1.90 1.85 7.80 0. 25
s 5 15. 00 0 1. 00 1.03
6 12. 00 0 5.54 0.61
7 0. 25 0. 95 5.00 0
8 10. 00 0 0.50 0.95
9 4. 86 0.53 —0.44 1.06
10 3.00 0 3.00 0
1 —0.77 2.07 14. 32 0.23
2 —0.14 2.07 8. 35 0.73
3 2.14 0.82 0.57 1.73
4 0. 04 2.07 0 1.33
5 —0. 88 1.10 0. 26 2.11
10 6 1.07 1. 44 0.54 1.17
7 0. 35 0.93 0.50 1.29
8 0.71 0.93 10 0
9 3.76 0. 82 1.76 1.73
10 1.81 0.82 0.43 1.52
1 —0.72 3.33 —0.88 2.81
2 —0.47 3.33 —0.76 2. 81
3 0.08 2. 86 0.91 2.23
4 —0.62 3.33 1.09 2.32
R 5 2.74 1.17 2. 46 1. 20
1 6 0.52 1.59 1.45 1.61
7 0. 25 0.95 0. 83 2.05
8 0 1 1.46 1.88
9 0.10 2. 86 —0.03 1.58
10 0.29 2. 86 0. 96 0. 85
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Table 4 Coordinates and configuration results of rescue stations

WCRE 4 A A V5 Y R
" y e v i
47 41 10 97 79 10
20 17 20 16 25 20
5 54 70 10 39 85 20
18 27 20 63 53 20
20 17 20 57 61 20
54 71 10 31 78 20
52 43 10 88 89 20
31 81 20 75 8 20
76 23 10 15 22 20
89 81 10 47 51 20
10 18 22 20 16 24 20
76 23 10 78 27 20
55 43 10 40 86 10
18 22 20 45 38 20
18 22 20 72 36 10
55 44 10 31 77 20
55 44 20 96 82 10
18 22 20 63 6 10
18 22 20 9 23 20
54 44 20 23 83 20
33 62 10 45 33 20
74 20 10 5 9 10
15 56 70 10 56 55 20
33 62 10 90 73 10
90 80 10 14 9 20
54 44 20 55 49 20
18 22 20 97 85 20
74 20 10 25 4 20
18 22 20 18 11 20
20 23 10 20 20 10
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Fig. 4 Location coordinates of rescue stations under

ant colony distribution estimation algorithm
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Fig.5 Location coordinates of rescue stations under

distribution estimation algorithm
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