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Model and Hybrid Algorithm for Swap-body Vehicle Routing Problem
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Abstract: Based on the traditional vehicle routing problem (VRP), the swap-body vehicle routing problem
(SB-VRP) which contains transfer stations and different vehicle types is solved. With the purpose of a lower cost,
tabu search algorithm is employed to optimize the initial solution figured out by the sweep method. Results show
that with the proposed method, a better solution with lower cost can be obtained; after adding different vehicle types,
the model of SB-VRP is more efficient than traditional VRP.
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Fig. 1 Procedure of traditional VRP modle Fig. 2 Procedure of SB—-VRP modle
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Tab. 2 Classification and solving process of the sweep method
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Tab.3 Coordinates of depot center and swap-bodies

i a5, X/(°) Y/(°) A X/(°) YI/(°) il X/(°) Y/(°)
D 8.42 49.45 S, 7.04 4933 Sy 8.33 48.77
S, 7.59 49.79 Sq 7.09 50.16 Sis 8.36 49.65
S, 8.41 49.01 S, 7.16 50.03 Sie 8.40 49.49
S, 8.45 49.50 Sio 7.64 49.78 Sy, 8.51 49.12
S, 8.56 49.14 Sy 8.14 49.29 S 8.56 49.13
S; 6.72 49.36 S, 8.32 49.01 S 8.56 49.30
S 6.98 49.49 Si 8.32 48.89 Sy 8.90 49.44
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32 ZERGH
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18, i Hp— SR Wl () () 5 A R FR A . A ] 3 SRR A VRP BRI, HAUH truck Vi [al, 15 2] B w0 4R
fif LA e 2830 28 S A 2 I e 24 5 1l 4 R VRP BB train 5[] 45 21 (9] 4f il LA 230 28 2 55 2
() e 28 5 1 S H RESEN T v e i R ol FH PR AP 42 UL 26 1Y) SB-VRP A8 15 8| MR i i Ak g i 2 s
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x4 BRLRUAREXRE
Tab. 4 Coordinates of customers and quantities

Ui X/(°) YIO)  dR/me || X/(°) Y/I(O)  eR/me || vl X/(°) Y(°)  TeR/m?
o 6.52 49.97 180 Cy 7.00 49.27 340 Cy 8.42 49.49 120
c, 6.59 49.77 120 Cy 7.04 49.48 240 Cy 8.45 4933 360
C, 6.69 49.80 5 Cy, 7.08 49.29 85 o 8.46 49.02 15
C, 7.06 49.93 240 Cys 7.11 49.35 120 C 8.47 49.52 120
Cy 8.35 49.01 120 o 7.11 49.28 240 Cys 8.47 49.02 120
Cq 8.55 48.76 125 Cys 8.12 4921 120 Cy 8.49 48.93 15
c, 6.65 49.76 5 Cog 8.20 49.08 160 Cys 8.51 49.44 120
Cy 8.19 49.08 120 Cy, 8.32 49.00 120 Cyo 8.55 49.15 120
Cy 8.35 49.03 100 Co 8.35 49.01 120 Cy 8.55 49.13 95
Cy 8.37 48.94 10 Ch 8.36 49.03 85 Cy 8.55 49.05 360
o 8.55 50.09 120 Cy 8.36 49.00 35 Cy 8.56 49.12 20
C, 6.59 49.50 160 Cy 8.36 49.48 200 Cyo 8.56 49.12 130
Ci; 8.21 49.13 240 Cy, 8.37 49.24 425 Cy, 8.57 49.45 70
Cy, 8.46 49.07 20 Cys 8.37 49.23 20 Cs, 8.57 49.13 380
Cs 8.58 49.45 120 Cy 8.38 49.07 5 Css 8.57 49.13 40
Ci 6.67 49.77 135 Cys 8.38 48.99 40 o 8.58 50.05 40
(o 6.74 49.83 95 Cy6 8.38 49.08 120 Css 8.58 48.79 50
Cis 6.82 49.25 160 Cy, 8.41 49.01 90 Cso 8.58 48.95 145
(o 6.86 49.45 160 Cy 8.42 49.66 300 Cs, 9.00 50.08 125

3 VRPHEE({X truck) TSR
Fig. 3 Solution from VRP modle(visited by truck)

E4 VRP#EEI({X train) {57
Fig. 4 Solution from VRP modle(visited by train)
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E5 SB-VRPEZEIFTSHE
Fig. 5 Solution from SB—VRP modle
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