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Online dynamic demand vehicle routing planning

LI Erchao, ZHANG Zhizhao "
(College of Electrical Engineering and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China)

Abstract: Aiming at the single problem of customer satisfaction and time window time domain, a multi-time domain hierarchical
method was proposed to measure vehicle distribution progress. The design refines the common time window time domain into
multiple time domains to measure vehicle traveling position. The combination optimization form of GA and variable neighborhood
descent (VND) algorithm was used to obtain the static pre-optimization path optimal vehicle route. In the dynamic scheduling cycle,
the existing greedy order insertion algorithm ( GOIA) had low search efficiency. An improved new greedy insertion algorithm
(IGOIA) was proposed, which abandoned the random insertion path of GOIA and inserts orders into the delivery path in the most
principled way. The algorithm was combined with Genetic algorithm-variable Neighborhood Descent ( GAVND ), and local
optimization was performed on unserved customer points. The improved genetic algorithms of IGOIA-GAVND, GOIA-GAVND and
GOIA-GA2-opt were compared on a unified platform, the comparison test with other improved forms of genetic algorithm was
carried out on the unified platform. The average target value of the improved dynamic order insertion algorithm was reduced by 11%
and the average calculation time of the algorithm was reduced by 2.74 s under different scale Solomon examples. The cost solutions
save 23%, 31% and 21% , respectively. The research results proved that the principle order insertion algorithm could obtain higher
quality solutions under the rolling cycle strategy.
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insertion algorithm; rolling period
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Table 2 Initial vehicle routing information

REE R AR AR5 & ] % A2 Bt [R) Tl Tk s [ Jil&ing]
1 (41,49) 10 [0,204] [10,194] 10
2 (35,17) 7 [0,202] [10,192] 10
3 (55,45) 13 [0,197] [10,187] 10
4 (55,20) 19 [149,159] [149,159] 10
5 (15,30) 26 [0,199] [10,189] 10
6 (25,30) 3 [0,208] [10,198] 10
7 (20,50) 5 [0,198] [10,188] 10
8 (10,43) 9 [95,105] [85,105] 10
9 (55,60) 16 [97,107] [87,107] 10
10 (30,60) 16 [0,194] [10,184] 10
11 (20,65) 12 [67,77] [67,77] 10
12 (50,35) 19 [0,205] [10,195] 10
13 (20,65) 23 [15,16] [169,169] 10
14 (15,10) 20 [0,187] [10,177] 10
15 (30,5) 8 [61,71] [61,71] 10
16 (10,20) 19 [0,190] [10,180] 10
17 (5,30) 2 [0,189] [10,179] 10
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18 (20,40) 12 [0,204] [10,194] 10
19 (15,60) 2 [0,187] [10,177] 10
20 (45,65) 12 [0,188] [10,178] 10
21 (45,20) 17 [0,201] [10,191] 10
22 (45,10) 18 [0,193] [10,183] 10
23 (55,5) 29 [68,78] [78,78] 10
24 (65,35) 3 [0,190] [10,180] 10
25 (65,20) [172,182] [182,182] 10
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Fig.5 Rolling cycle dynamic scheduling optimization method diagram

*3 EWIERRER

Table 3 Vehicle routing information

] BARE R #E/km
1 0—>5—-16—17—-8—>18—>7—0 168.7
2 0—24—>12—>3—>9—-0 128.3
3 0—>15—>2—>6—>4—>25—0 221.1
4 0—-1—>23 >22—>14—>13—0 198.0
5 0—>20—>19 — 11 —>10—0 118.6
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Fig.6 Off-line cycle distribution roadmap
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Table 4 Comparison results of 20 groups of data volume
at dynamic time

IGOIA-GAVND GOIA-GAVND  GOIA-GA2-opt

X0l

L/km t/s L/km t/'s L/km t/s
clol 403 205 456 584 453  0.99
cl02 436 192 460 566 460  1.19
cl03 452 274 511 791 522 1.27
cl04 463 174 494 569 51.1 093
cl05 675 174 722 412 704  1.06
cl06  67.8 1.81 832 3.02 699 093
cl07 646 193 77.8 491 72.5 1.11
201 692 1.8 8.9 591 759  1.11
€202 728 179 738 298 798  1.07
€203 595 175 695 431 732 1.12
204 715 1.81 819 3.67  82.1 1.13
c205 809 193 924 226 945 1.12
206 739 197 777 665 781  0.88
207 76.6 2.08 862 445 860 191
208 61.6 177 660 255 66.6 0.74
S 628 192 70.6 4.66  69.6 1.11
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Table 5 Comparison results of 30 groups of data
volume at dynamic time
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Fig.9 Off-line vehicle route distribution lines
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Table 6 Various dynamic order stage algorithm delivery costs

Pk A

IGOIA-GAVND GOIA-GAVND GOIA-GA2-opt
S JEHIEN FEE R RAEHE FEIE w2 HRAEAH FEE RZEH
403.4 410.2 418.7 461.4 455.1 468.8 405.2 426.1 446.2

KT BRGDBITRB BRI CPU 21T ]
Table 7 Various dynamic order phase algorithm CPU running time
CPU sz 17 ]
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