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Abstract: With the continuous development of the economy and the rapid advancement of urbanization, the
amount of refuse produced nationwide is rapidly increasing, and the cost for refuse processing is in turn on
the rise, with refuse collection occupying an increasing proportion of it. A complex refuse collection
problem is investigated, i. e., the multi-station refuse collection problem (MSRCP). The MSRCP is
mapped to the multi-depot vehicle routing problem (MDVRP), and a model for MSRCP with the goal of
minimum vehicle transportation cost is established. According to the characteristics of MSRCP, an
approach based on Cooperative Co-evolutionary (CC) as external framework is designed for the problem.

Firstly, the improved clustering algorithm is used to assign each collection point to the appropriate station.
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Then, a hybrid genetic algorithm (HGA) is designed for the vehicle routing problem (VRP) with the

stations as the depots and MSRCP being divided into some VRPs. Finally, the refuse collection in Daguan

District of Anqing City was taken as an example to verify the model and its algorithm, The results show

that the proposed algorithm is effective in reducing transportation cost of complex refuse collection problems.

Key words: refuse collection problem; multi-stations; cooperative co-evolutionary; clustering algorithm;

genetic algorithm
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Fig.2 Diagram of crossover operator
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IR AR RE A B — 2% G B R IR HE AT 4 Rl R AR R
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— 2R G5 e b B M R A L R B R
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G B LA il 2R D S R A B B PR A A £
B R TF R PR — A L AR BRI Y e —
B WE 3 LR,

(Tl )double insertion (D) X A : 7E— YL
A R YR B I A 3 8 10 e TR A A B g A ) H
b7 B4 A — 7 B D ST 5 U A LU
2R 2 R A AR T R AR e IS 2o 8 i TR R
XL RS P G 2k, Oy sl 0 AT R PR AR AR £
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[s]4[2]3]1]6]7]8]
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(i S T (ENTED
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Fig. 3 Diagram of single insertion and double insertion
(M) Swap T fE— A G @R L MUK
TS FE R 5k A5 g 1 B H R IR T T
e — A~ AR B LAY AR A RO e, T
U PR B DA L AR 4 BT
(V) 2-Opt: — Z& G LR B PE I —A> A2 7
58N LA 5 R AR Z ] 5 L X R AL SE 42
WEInAT BLEE R BT LA SCHI T 2-Opt 7 20K 1 FR iX
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J | /¢
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B4 Swap EFREHE

Fig. 4 Diagram of swap
AL 5 . B — R e @ik iy 2 TR
HEAT VR . 5 B AR L 22 R B B i
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®-0 DN , ©®-0— O
@<—©><®> D<® — @>
B5 2-0ptR"EE
Fig.5 Diagram of 2-Opt
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Tab. 2 Statistical calculation results
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FH{E 245032.8  255782.4  205362.5 186227.5
WAHE 241244 2562067 202905 184560
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Fig.9 Four algorithms optimal path planning diagram
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