http://dx.doi.org/10.11627/jkise.2012.35.4.171

pISSN 2005-0461
eISSN 2287-7975

A Possible Heuristic for Variable Speed Vehicle Routing
Problem with 4 Time Zone

Geeju Moon' - Sungmee Park

Department of Industrial and Management Systems Engineering, Dong-A University

71 AR elgt 7

Fol) st 4

MSE AAFE =l

A possible heuristic to solve metropolitan area vehicle routing problems with variable vehicle speeds is suggested in this research.

Delivery hours are classified into 4 different time zones to make variable vehicle speeds no change within the same time zone

to make TDVRP simple to solve. The suggested heuristic consists of 2 stages such as initial solution development step and
initial solution improvement step. A computer program using C++ is constructed to evaluate the suggested heuristic. Randomly
generated vehicle routing problems are used for the experiments. This heuristic could be helpful to logistics companies by increasing
delivery efficiencies since the 4 zone classification is taken from the observed traffic information offered by a local government.
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<Figure 2> Dividing Into 10 Sectors for Delivery Points
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<Figure 3> Merging Sectors to Match 4 Time Zone
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<Table 1> Experiment Design and Results
Required Average

Experiment hrs. by the | delivery hrs.
Case Instances suggested |for randomly
No. heuristic | generated

(min) | routes (min)
Depot location (x, y)
11 14.17, 0.84 220.75 381.09
12 0.34, 24.45 227.83 394.66
13 16.75, 15.75 202.24 374.41
14 26.38, 0.12 229.04 397.72
15 2495, 24.71 223.81 396.37
16 0.21, 0.15 181.83 383.06
Vehicle speeds (km/h)

21 45 50 40 50 55 20 60 25 35 40| 228.54 423.11
22 30 45 40 35 25 40 60 25 35 40| 265.26 465.72
23 30 20 25 35 25 40 60 25 35 40| 290.45 530.25
24 40 60 25 35 40 30 20 25 35 25 300.49 532.92
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<Figure 7> Sector Division and Speed Assignment Order
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Automated-Fitting Results

Relative Evaluation of Candidate Models

Relative
Model Score Parameters
1 - Normal 99.14 | Location 53292184
Scale 47.23559
2 - Weibull(E) 93.10 Location 37298486
Scale 176.60776
Shape 3.74658
3-Gamma 9224 | Lecation 0.00000
Scale 4.25981
Shape 125.10464

30 models are defined with scores between 0.00 and 39 14

Absolute Evaluation of Model 1 - Normal

Evaluation: Good
Suggestion: Additional evaluations using Comparisons Tab might be informative

<Figure 8> An Example Goodness of Fit Test for Normal
Distribution Using ExpertFit

Summary for 2-4

Anderson-Darling Normality Test

A-Squared 0.35
P-VYalue 0,476

Mean 532,92
StDev 47,24
Varfance 2231.20
Skewness -0.143843
Kurtosis 0.099143
N 408

Minimum 375.42
1st Quartile 500,34
Median 536,19
T T T T T T T Frd Quartile 565.11
400 4 480 520 £ &0 640 Maximum 85477

‘ 95% Confidence Interval for Mean

B e B 528,32 537,52
5% Confidence Interval for Median
530,17 541,46
95% Confidence Interval for StDev
95% Confi Intervals 44,20 50,72

Median

5300 532.5 5350 5315 5400 525

<Figure 9> An Example Screen Capture from MINITAB for
the Experiment 2_4 Case Random Route Delivery
Time
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<Table 2> Comparison Analysis of the Results from Suggested
Heuristic and Randomly Generated Routes

Suggested Randomly generate route
Case heuristic | Mean Std. Min Max z
Dev.
11 220.75 381.09 | 34.89 | 277.38 | 494.55 | -4.60
12 227.83 394.66 | 33.88 | 304.73 | 494.15 | -4.92
13 202.24 37441 | 33.64 | 29291 | 44446 | -5.12
14 229.04 397.72 | 33.60 | 306.88 | 467.54 | -5.02
15 223.81 396.37 | 39.95 | 300.51 | 467.95 | -4.32
16 181.83 383.06 | 41.80 | 251.57 | 361.38 | -4.81
21 228.54 423.11 | 35.01 | 333.90 | 517.58 | -5.56
22 265.26 465.72 | 38.72 | 351.18 | 557.68 | -5.18
23 290.45 530.25 | 45.57 | 402.85 | 652.38 | -5.26
2.4 300.49 532,92 | 4724 | 37542 | 654.77 | -4.92
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