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Abstract: To deal with the disruption on the garbage collection and transportation vehicle routing
caused by the changing of garbage amount at garbage collection point, disruption recovery
strategies and solutions were put forward based on the disruption management theory. By analyzing
the influence of interference events on the waste collection and transportation system, the
disturbance identification and disturbance measurement of vehicle routing were studied, and a
mathematical disruption recovery model was established aiming at minimizing the deviation from
the original plan. A genetic algorithm based on the vehicle collection and transportation route
encoding was designed to solve the problem. In order to unify the vehicle collection and
transportation state, the concept of virtual collection point was introduced, and the penalty
parameter in disruption management plan was studied. In the end, through simulation experiments
and comparing with the rescheduling results, the effectiveness of the disruption management model
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and genetic algorithm was verified. The results show that the disruption management can reduce

the plan deviation effectively,and control the cost reasonably.

Keywords: garbage; vehicle routing; garbage amount change; disruption management ;
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Tab.1 Garbage amount information at garbage collection points in one region of Shanghai

Erhe) Bt /kg % Bt/ kg 7 Bt /kg % Bt/ kg % Bl /kg
1 2 263.44 23 906. 70 45 695.07 67 636. 89 89 544.80
2 602. 82 24 551.70 46 499.28 68 1 486.08 90 2 504.53
3 786.28 25 471.77 47 1130.78 69 636. 89 91 679.03
4 544.80 26 1179.49 48 604.42 70 835.36 92 376.50
5 1523.22 27 2782.24 49 464.94 71 526. 64 93 955.72
6 1045.62 28 1 223.06 50 2 789.65 72 454.00 94 581.18
7 394.07 29 262.71 51 909. 80 73 267.47 95 249.64
8 786.28 30 1 098.88 52 356.63 74 2 263.44 96 71.33
9 445.82 31 489.61 53 2 652.56 75 1 358.07 97 674.16
10 1 359.49 32 550. 26 54 71.33 76 636. 89 98 810.91
11 488.28 33 1105.54 55 976.38 77 131.36 99 1 846.49
2 417.68 34 374.46 56 1425.75 78 213.98 100 2 227.50
13 908. 00 35 196.14 57 1346.12 79 290.56 101 2 008.98
14 472.16 36 976.38 58 1 358.07 80 893.22 102 655. 24
15 851.63 37 202.73 59 383.90 81 1 358.07 103 917.33
16 494.49 38 418.45 60 2 802.07 82 318.45 104 769.21
17 714.27 39 202.73 61 1070.17 83 1 095.93 105 838.70
18 549.44 40 802.41 62 1829.13 84 210.17 106 1 050. 85
19 824.16 41 267.47 63 1528.82 85 1 358.07
20 1182.21 42 813. 65 64 993.73 86 445.82
21 210.17 43 511.44 65 659. 33 87 1 265.92
22 508.48 44 178.31 66 2 263.44 88 573.20
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Tab.2 Initial optimal route

LR 55 LRV AR KT 4 A5 AU 1] I i)

55 2 WV R AR BT U A5 AR ] i i)

1 107 - 58 - 26 - 101 - 108
0.00-0.01-0.30-0.56-0.91
0.00-0.25-0.52-0.80-0.91

2 107 - 60 — 40 — 46 — 80 — 108
0.00-0.02-0.67-0.99-1.21-1.49
0.00-0.65-0.97-1.15-1.42-1.49

3 107 -36 -8 -57-104 - 33 -108
0.00-0.02-0.19-0.33-0.70-0.89~-1.43
0.00-0.17-0.31-0.67-0.87-1.32-1.43

4 107 =100 — 47 — 85— 108

0.00-0.02-0.49-0.86—-1.13

0.00-0.46-0.84-1.04-1.13

5 107 -14-98~-75-88~-106 — 34 — 84 - 108

0.00-0.03-0.19-0.40-0.67-0.84-1.13-1.29-1.43
0.00-0.18-0.36-0.63-0.82-1.11-1.24-1.36—-1.43

6 107 -55-16 - 28 =93 - 102 - 67 — 108
0.00-0.00-0.32-0.42-0.64-0.89-1.07-1.31
0.00-0.28-0.40-0.62-0.85-1.03-1.23-1.31

7 107-23-105-3-5-7-71-108
0.00-0.00-0.22-0.44-0.65-1.05-1.18-1.45
0.00-0.20-0.42-0.62-1.02-1.15-1.36-1.45

8 107 -27-51-15-9-108
0.00-0.01-0.41-0.71-0.95-1.15
0.00-0.39-0.69-0.90-1.05-1.15

9 107-31-59-39-12-13-24-30-79 -89 - 108

0.00-0.03-0.10-0.16-0.24-0.38-0.48-0.62 —

0.90-0.98-1.28

0.00-0.08-0.15-0.22-0.37-0.47-0.59 - 0.
0.97-1.16-1.28

10 107 — 22— 53 - 38 —49 - 108
0.00-0.03-0.29-0.90-1.01-1.21
0.00-0.19-0.83-0.99-1.11-1.21

108 =74 -96-103-19 -4 -92-108 - 107
0.91-0.97-1.34-1.46-1.7-1.98-2.17-2.39- 2.5
0.91-1.32-1.39-1.68-1.88-2.16-2.24-2.39—-2.50
108 —45-66 —91 - 83 - 108 — 107
1.49-1.54-1.71-2.05-2.17-2.35-2.45
1.49-1.67-2.02-2.14-2.31-2.35-2.45

108 -10—-1-87—-108 - 107
1.43-1.52-1.79-2.17-2.65-2.76
1.43-1.77-2.14-2.56-2.65-2.76

108 =48 =76 -69 — 77— 78 — 65— 35— 97 —42 - 108 - 107
1.13-1.25-1.36-1.63-1.82-1.88-1.98-2.12—-2.27 -
2.48-2.80-2.90

1.13-1.32-1.55-1.81-1.87-1.95-2.11-2.20—2.44 —
2.70-2.80-2.90

108 = 81— 86~ 52—-44-95-68 - 108 - 107
1.43-1.52-1.76-1.91-2.04-2.14-2.26-2.61-2.72
1.43-1.72-1.87-2.01-2.11-2.21-2.562-2.61-2.72
108 =56 29 -6~ 72~-25-82-43-108 - 107
1.31-1.39-1.69-1.79-2.05-2.24-2.36 - 2.48 - 2.78 - 2.89
1.31-1.68-1.75-2.02-2.19-2.32-2.44-2.70-2.78 - 2.89
108 =73 -17-61-99~-94 -41-108 - 107
1.45-1.58-1.68-1.87-2.05-2.41-2.58-2.75-2.86
1.45-1.67-1.83-2.03-2.40-2.55-2.65-2.75-2.86
108-21-32-2-11-18-54-90-108 - 107
1.15-1.24-1.32-1.44-1.60-1.77-1.92-2.14-2.64 - 2.74
1.15-1.31-1.42-1.56-1.73-1.87-1.95-2.40-2.64 - 2.74
108 =20 - 70 - 50 — 108 — 107

1.28-1.40-1.77-2.18-2.94-3.04

1.28-1.71-2.09-2.83-2.94-3.04

108 =64 — 63 — 62 — 37 — 108 — 107
1.21-1.33-1.51-1.80-1.95-2.12-2.22
1.21-1.48-1.78-1.95-2.01-2.12-2.22
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Tab.3 Initial optimal transport distance

and transported garbage amount

e
B /km bt/ kg Bidfiw kg
1 32.40 4 546.54 4 997.55
2 21.09 4 996.98 4 733.47
3 25.80 4 983.54 4 888.85
4 35.03 4716.35 4 566. 82
5 34.25 4 849.82 4 074.55
6 32.24 4.941.77 4 489.73
7 30.10 4 975.62 4 747.05
8 44.23 4 989.49 4 976.83
9 34.59 4 887.86 4 807.22
10 29.79 4 044.42 4 554.41

ISRaN TR AR 10, BIGE R ER 20, MSGE IS 319. 52 km

c. [FEL5H.

XA SC LB HEAT SR BT Cin- 65 Yax = 10,5,
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Fig.1 Change of route deviation and the total distance

deviation under different penalty parameters
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Tab.4 Disruption management plan

LVE=3/ ¢4 ViR 4% BT U B A [ B ] Wiz B it/ kg

B—IK 107 -31-59-39-12-20 - 108 4590.45
0.00-0.03-0.10-0.16-0.24-0.71-1.14
0.00-0.08-0.15-0.22-0.70-1.02~-1.14

B 108-13-24-30-79-89-70- 108 4229.30
1.14-1.25-1.36-1.50-1.78-1.86—2.11 - 2.51
1.14-1.35-1.47-1.76-1.85-2.04 - 2.43 - 2.51

=K 108 - 50 — 108 - 107 2789.65

2.51-2.62-3.38-3.48
2.51-3.27-3.38-3.48

1 ¢ 4 TAT B0 9 BRI 1 IGE ik
B R RGOS ity 12 - 13 - 24 - 30 - 79 — 89 —
108 =20 - 70 — 50 — 108 — 107 454 12 — 20 — 108 —
13-24-30—-79—-89—70-108 - 50— 108 — 107, %
B v A 12 - 13,89 - 108,20 — 70,70 — 50,

ri A 12-20,108 - 13,89 - 70,70 — 108.
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Tab.5 Comparison of disruption management optimizing results with rescheduling results

S s Wiz 4 E Wiz ek Wiz i JH5 - -
S /% iy 8/ # /km LA Wz A B
T 8 2.79 1 324.42 19.40 324.42 343.82
Giv )i 14 2.84 1 323.92 25.42 323.92 349.34
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