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Verification of a road network hierarchy method for optimization of
kerosene delivery planning
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Table 1 Hierarchical algorithm and parameters
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Table 2 Number of OD pairs extracted for comparison of hi-

erarchical methods

OD Euclidean distance [km]
0-5|5-10 | 10-15 | 15-20
Number of OD pairs | 5000 3000 2000 300

K3 IV IOV IEBIAD wep
Table 3 Values of we,, for link passing cost of each agent

Number of lanes

Agent
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Table 4 Size and elapsed time of the graphs constructed by each method

Number of nodes

Number of links

Algorithm Hupaz | 1 Elapsed time [s]
Original road network - 1 30,944 95,826 -
2 8,666 9,543
30 9.19
3 1,983 2,016
Conventional method
2 12,666 15,193
100 251
3 4,302 4,586
2 4,095 4,301
Proposed method - 221
3 3,023 3,124
— EERR ] DR
— EER 2 OB R

S35 O

(a) Level 1 network Gy

(b) Level 2 network G2

(c) Level 3 network G3

B 1: SERTFIRICL ORI N&MBEE L SV OER Y bT—2
Fig. 1 Road network at each hierarchical level constructed by the proposed method
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(a) Hmaz = 30

(b) Humaz = 100

(¢) Proposed method

2: FFRHEICIOREINZBREL AL 2 OERAY NT—7 G

Fig. 2 Hierarchical level 2 road network G2 constructed by each method.

R 5: HETNTY AL EMHOCZRIEBEROMEE (Skm AH)

Table 5 Results of route search using each algorithm. (less than 5 km)

Agent type A; Agent type As Agent type As Agent type A4
Algorithm Hpmax Tove | Cave Tove | Cave Tove | Cave Tave | Cave
[sec] [km)] [sec] [km)] [sec] [km] [sec] [km)]
Monodirectional-A* - 0.9689 | 8.276 0.6237 | 5.902 0.4664 | 4.935 0.2541 | 3.692
Bidirectional-A* - 0.3434 | 8.410 0.3048 | 5.995 0.2424 | 4.989 0.1665 | 3.711
30 0.05834 | 10.44 | 0.04933 | 7.546 | 0.04671 | 6.554 | 0.04011 | 5.696
40 0.04676 | 9.327 | 0.04561 | 6.943 0.0473 | 6.116 | 0.03944 | 5.251
50 0.04932 | 8.725 | 0.04352 | 6.311 | 0.04215 | 5.395 | 0.03061 | 4.401
60 0.0565 | 8.753 | 0.05265 | 6.220 | 0.04482 | 5.241 | 0.02966 | 4.199
Conventional method
70 0.06022 | 8.494 | 0.05729 | 6.118 0.0484 | 5.167 | 0.03126 | 4.137
80 0.05895 | 8.598 | 0.05535 | 6.118 | 0.04676 | 5.122 | 0.02918 | 4.041
90 0.06235 | 8.441 | 0.05906 | 6.084 | 0.04934 | 5.096 | 0.03199 | 4.021
100 0.06822 | 8.411 0.0623 | 6.026 | 0.05172 | 5.046 | 0.03229 | 3.969
Proposed method - 0.05205 | 8.416 | 0.04116 | 6.012 | 0.03463 | 5.025 | 0.02567 | 4.030
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6.0
—— Agent type A:

Agent_type A;
—— Agent_type A3
—— Agent_type As
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Fig. 3 Comparison of average travel distance, average cost,

and average computation time between conventional

and proposed methods (less than 5km).
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(c) Conventional method (Hmae = 100)
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(d) Proposed method
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Fig. 4 Examples of approximate shortest paths for A4 obtained by the hierarchical

network of each method
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