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A Possible Heuristic for Variable Speed Vehicle Routing 
Problem with 4 Time Zone
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4개 시간구간에 의한 가변속도 차량경로해법

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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2. 문제의 정의 및 수리모형

2.1 문제의 정의
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2.2 수리모형
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3. 해법의 설계
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3.1 초기해의 생성

시간구간과 구역분할

. 

. Moon Park[3] 4
. 4 10 ~12 59 (3 ), 

13 ~17 59 (5 ), 18 ~18 59 (1 ), 19 ~19
59 (1 ) . <Figure 1>

4

. <Figure 1>
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<Figure 1> 4 Time Zone and Variable Vehicle Speed
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<Figure 2> Dividing Into 10 Sectors for Delivery Points 

인접구역과 초기해의 생성

. 

. 

. 4

. 

.

<Figure 3> Merging Sectors to Match 4 Time Zone

3.2 개선해

. 

구역간 경로 교체이동

. 

. n
. 

, n-1
. 

.

<Figure 4> Pairwise Exchanges Near Sector Boards

3.3 제안해법의 순서도

<Figure 5> . 
. 

Start for initial solution

End of initial solution

4 time zone selection

Sector division algorithm

Adjacent sector finding 
algorithm

Vehicle routing algorithm 
within a specific delivery 
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Delivery zone selection 
algorithm under variable 

speed

Delivery hours calculations

Start solution improvement

End of improvement

Nodes on the board 
for different time 
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Recalculation for new routes

New routes delivery hrs. < 
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Replace current route with 
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no

yes

No more node to exchange?

no

<Figure 5> Flowchart for the Suggested Heuristic
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4. 실험 및 결과분석

20
. 

10 60km/h
60%~ 

140% . 

10
.

4.1 실험의 설계 및 결과

. 
10 4

. 
408 10

.

창고의 위치에 따른 경로와 배송시간

<Figure 6> Different Depot Positions for Experiments

<Figure 6> <Table 1>
. 

2_1 45, 50, 
40, 50, 55, 20, 60, 25, 35, 40 . 1_1

220.75
408 381.09 . 

. 1_2 1_6

408
. 

4.2
. 

<Table 1> Experiment Design and Results

Experiment
Case
No.

Instances

Required 
hrs. by the 
suggested 
heuristic 

(min)

Average 
delivery hrs. 
for randomly 
generated 

routes (min)

Depot location (x, y)
1_1 14.17, 0.84 220.75 381.09
1_2 0.34, 24.45 227.83 394.66
1_3 16.75, 15.75 202.24 374.41
1_4 26.38, 0.12 229.04 397.72
1_5 24.95, 24.71 223.81 396.37
1_6 0.21, 0.15 181.83 383.06

Vehicle speeds (km/h)
2_1 45 50 40 50 55 20 60 25 35 40 228.54 423.11
2_2 30 45 40 35 25 40 60 25 35 40 265.26 465.72
2_3 30 20 25 35 25 40 60 25 35 40 290.45 530.25
2_4 40 60 25 35 40 30 20 25 35 25 300.49 532.92

구역별 속도에 따른 경로와 배송시간

. 
<Figure 7> . 

<Table 1> 2_1 <Figure 7>
1 10 45 50 40 50 55 20 60 

25 35 40 . 

60~140% .

<Figure 7> Sector Division and Speed Assignment Order
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<Table 1> 2_3
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4.2 수행도 평가 
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±1% 95.4%
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1_1 2_3 408

. , 
, 

. 
<Figure 8> ExpertFit 2_4 408

. <Figure 9> Minitab 2_4
532.92, 47.24 . 

2_4 408
300.49

Z = 4.92 . 2_4 
408

Z 4.5 6
20!

.

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

Distribution Using ExpertFit

<Figure 9> An Example Screen Capture from MINITAB for 

the Experiment 2_4 Case Random Route Delivery 

Time



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

<Table 2> 408

. 

20!
408

, , . 
408

20!
. 

Z
. Z Case Suggested heuristic 

Randomly generate route Mean 
Std.Dev. . -4.971

. 

<Table 2> Comparison Analysis of the Results from Suggested 

Heuristic and Randomly Generated Routes

Case
Suggested 
heuristic 

Randomly generate route

Z
Mean  

Std. 
Dev.

Min Max 

1_1 220.75 381.09 34.89 277.38 494.55 -4.60
1_2 227.83 394.66 33.88 304.73 494.15 -4.92
1_3 202.24 374.41 33.64 292.91 444.46 -5.12
1_4 229.04 397.72 33.60 306.88 467.54 -5.02
1_5 223.81 396.37 39.95 300.51 467.95 -4.32
1_6 181.83 383.06 41.80 251.57 361.38 -4.81
2_1 228.54 423.11 35.01 333.90 517.58 -5.56
2_2 265.26 465.72 38.72 351.18 557.68 -5.18
2_3 290.45 530.25 45.57 402.85 652.38 -5.26
2_4 300.49 532.92 47.24 375.42 654.77 -4.92
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