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Path decision-making of regional agricultural products distribution

with fusion of PM, ;s emissions and transportation distance
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Abstract: With the establishment of mandatory carbon emissions control targets, it has become an
urgent objective to implement the emissions reduction of regional agricultural products
distribution through the path optimization. To achieve the emissions reduction of regional
agricultural products distribution, a bi-object path decision-making method of regional agricultural

products distribution was proposed with the fusion of least PM, s emissions and transportation distance.
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Firstly, a path decision-making model of PM, ; emissions and transportation distance was constructed.
To solve the model, a similarity-based selection bi-objective evolutionary algorithm was put
forward, which could not only avoid the premature phenomenon of the traditional evolutionary
algorithm, but also could improve the diversity of population. Meanwhile, for the urgent need of
some customers during the distribution process, a bi-object path decision-making model based on
the requirements of customers was established by introducing virtual task points. Finally, the
proposed algorithm was verified by test example, and a satisfaction index was proposed to assess
the superiority of the algorithm. The results show that the proposed algorithm can not only
reduce PM, ; emissions but also shorten the transportation distance. Compared with the
traditional ant colony algorithm and evolutionary algorithm, satisfaction indexes of the proposed
algorithm increase by about 2.3% and 1.4% ., respectively. For the bi-object path decision-
making with the urgent need of some customers, PM, ; emissions and transportation distance
increase, but the demands of customers are met in time. What’s more, satisfaction indexes of the
proposed algorithm increase by about 1. 9% and 2. 7%, respectively. In a word, the proposed
method can reduce PM, ; emission and transport distance, and can provide valuable suggestions to
vehicle scheduling of the practical agricultural products distribution. 2 tabs, 4 figs, 17 refs.

Key words: traffic engineering; agricultural product distribution; path decision-making; PM, ;

2017 4

emission; transportation distance; customer’s need; evolutionary algorithm

T

0 3]

Bt 5 DX AR 7™ i 7 SR B A SR XA 7
5C 28 17 DA 1 A 5 1) A0 o B 5 | Ak AT | 6 7 JE L
RELAE PM, s i HE R B B0 L DA, 3 e o R 2
DX A 7 i T 3% B AR DR ) AR AR . UL A
W OR — Rl G PM,. s HE R Az i i AR 9 X H
T i A2 DR SR S A X I A R O ) A, E R R
M kA AL BRI 555 Highway Hier-
archical 4% Saidi-Mehrabad 25 3¢ F 0 [ 4 #r
BRER L SR FH A SR B 9 R RO A B 42 s Mlunoz-
Carpintero 55 5% I V8 1k 55 2 fif o 3 45 % 42 U R 1)
A5 Oberscheider % 43 5l Bk T Bk HE & A AT 2 )
[ SR A7 B AR R Rk e SR B s B R —
REH8 br A A e & TN T 2 H AR LAk Il &, I i
J6AE R IR AT J AR RN HEAT SR AR 5 ¥ = K S R
T E A Y R 098 Y Pareto 5 {6 &R K
fif 22 B ARG 1], {H B — Rl g e i AR

SUAB LA B EF LA mL e
PPk SRR SR 2] Tz N B A EAN R 2 A
OF 2B, Bl F s SOT R F S A0 i 5 @ ik 2 i 8%
AETE S Scilk (15 ] 76 3 Ak 53005 10 1 428 B BOKE 125 4X
8 2o A R Ry AN [ B B R AT 0 45 R A e P O 42
BRI A% G A SRR WS S5O 1 ) e, SCHRC14 45 31 T
AN RIS SO 5 SR T 2 e R e S5 ) T A B

EIALBR T HIS BT . e A SCER X PML s HE
1Az i A 0 b B A R G ) AL B — el
TOREARL A 3 5 SR ) 30 A B0 5 )BT B TG 26 i A
HAFAE TR 3 % 1 2l BE BT OO L ol 1 51 AR AT
55 mIR IR ST I FR 3 P 75 SR A B AR DR SR

1 [ RIE

1.1 jE R

FE DX IAR = S L 3% R Ge T, 2 B SRR ™ T
e W K P T e DB % RO H 5 JLAE
R L2 KR T 4 AR P TR LR 2 A
Ze 37 1R /INES DX S AR 7 i 3% R G R 1 B X R
7 L3 ) 1 TR .

BL /NRY DI T il B 26 R B

Fig. 1 Small regional agricultural products distribution system
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Tab. 2 Parameters of bi-objective paths decision

based on customer demand
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