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An efficient vehicle routing heuristic for different vehicle moving times for forward and backward between two points is

studied in this research. Symmetric distance or moving times are assumed to move back and forth between two points in general,

but it is not true in reality. Also, various moving speeds along time zones are considered such as the moving time differences

between rush hours or not busy daytimes. To solve this type of extremely complicated combinatorial optimization problems,

delivery zones are specified and delivery orders are determined for promising results on the first stage. Then delivery orders in

each zone are determined to be connected with other zones for a tentative complete delivery route. Improvement steps are followed

to get an effective delivery route for unsymmetric-time-varing vehicle moving speed problems. Performance evaluations are done

to show the effectiveness of the suggested heuristic using computer programs specially designed and developed using C++.

Keywords : Vehicle Routing Problem, Traveling Salesman Problem, Combinatorial Optimization
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<Figure 1> Vehicle Moving Speed Examples
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<Figure 3> Flowchart For The Suggested Heuristic
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<Figure 7> Zone Division For Symmetric Heuristic




WV]‘GHH*OE Z“éf‘& ol A BAEE skt
Qo) WAIAIZ] 412709 A= 3] 7HA s
obd Aol 7}7kE-

ot
5
2 2
)
O
i
[0 R g
=2,

o

z25o dig HH’S?Eh

HH Aol el A 5=

. 2
gt

Fo(d R ood glo o T

2 i M o A o
oi_‘_'o

)

lo

O

R

<Table 1> Experiment Design And Results

Experi—
ment
Case

No.

1 172, 3.5
35,172
20.1, 17.2
17.2, 20.1

Average delivery hrs.
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generated routes
(min.)
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658.40
667.76
668.47

Required hrs. by
the suggested
heuristic
(min.)

330.94
316.45
361.55
361.79
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(x,y)
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<Figure 9> An Example Goodness Of Fit Test For
Normal Distribution Using Expertfit

Case 3

Anderson-Daring Normality Test
A-squared 0.82
P-Value 0.035

Mean 667.76
Sthev 58,78
Variance 3455.28
Skewness -0,027807
Kurtosis -0.321983
N Mz

Minimurn
Ist Quartie

507.98
628.56
665,26
708.95

Median
3rd Quartle
8501 Maximurm

840.00

95% Confidence Interval for Mean
£62.06 673.45
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£63.39 670.86
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§5.02 £3.10
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<Figure 10> An Example Screen Capture From Minitab
For The Experiment 1 Case Random Route
Delivery Time
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<Table 2> Comparison Analysis Of The Results From Sug—
gested Heuristic And Randomly Generated Routes

Suggested Randomly generated routes(min.)
Case | heuristic Std. ) 7
(min.) Mean Dev. Min Max
1 330.94 651.87 62.98 486.80 | 780.00 | -5.09
2 316.45 658.40 61.19 515.86 | 780.00 | -5.58
3 361.55 667.76 | 58.78 | 507.98 | 840.00 | -5.20
4 361.79 66847 | 6253 | 518.40 | 780.00 | -4.90
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