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Abstract

In order to improve logistics transportation efficiency and reduce unnecessary resource con-
sumption, comprehensive planning of a most efficient vehicle distribution route has become a hot
issue in the next logistics transportation research. There are still few studies on the situation of
multiple distribution centers. The Vehicle Routing Optimization Problem (VRP) is derived from
the Traveling Salesman Problem (TSP), which we classify as a non-deterministic polynomial (NP)
complete combinatorial optimization problem. In the context of traffic logistics vehicle routing,
this paper firstly constructs a mathematical model from the conceptual analysis of VRP problem,
and then describes the theoretical basis and strategic thinking of the core algorithm—genetic al-
gorithm to solve this problem. Finally, by adding multi-factor analysis, the comprehensive cost of
evaluation is improved, and the improved multi-encoding genetic algorithm is applied to solve the
multi-distribution center VRP problem, and the improvement is explored in the process.
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Figure 1. SGA flow diagram
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Figure 2. Hierarchical analysis flow diagram
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Table 1. Analytic hierarchy importance reference table

=1 RROMEEEINRE

HALME ay Ak 1 a; o LT EL R L
1 G5 G s EEAH )
3 C; b G s L FE R 5t
5 Gt G IR FE 5
7 C:'5 G IIRZIATE L U 2 (158
8 Ci 5 C; MR B 4% (158
2, 4, 6, 8 G5 C MmN T _LIRAHSRSE 2 7]
1,1/2,1/3,...,19 ik, G5 Gt ai=1/ay

Table 2. Hierarchical analysis importance table

=2 RROMEERER

i/j BRIERE RUEcE mhin ZERRE g@mEY RBmE BEeRE HEEAEEKE

a2 1 5 3 7 9 9 9 9
e HE 1/5 1 1/5 5 9 7 9 9
I 18] 13 5 1 7 9 9 9 9
LIRS /7 1/5 1/7 1 7 5 7 5
BRI 1/9 1/9 1/9 1/7 1 1 3 1
Pl e 1/9 1/7 1/9 1/5 1 1 3 1

AR 1/9 1/9 1/9 1/7 13 13 1 13
F L B 1/9 1/9 1/9 1/5 1 1 3 1

PRI IR EL AR R, B3 matlab 12 515 H & R2M R K ALE
weight vector: 0.37721  0.1619  0.28694  0.082043  0.024833  0.025908  0.015824  0.025346
Cl = %MK LB B, UUSGEWIKT, AGEPusHmiies, R ER), RYMLEERNE,
AR AS O T8 B H B /K DU A FRBR 24T 52 080 [R] -1 P A e«
BEAT H— A AL 3
cy=a-s+f-m+y-t+65-d Hfi(a+p+y+5=1) (10)
185 o = 0.4154, f = 0.1703, 7 = 0.3159,5 = 0.098 .

4. ZEREBREEEER VRP B AISCI

WG FEA B A BRI DR AR RE 1, RERS DR ARAE DAL I R o X T ] R A i RBUR U, e AT
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k
K n TRV BV EERIRT N my B, WAMER IR KE N Zan.mj IR . Horh, Qe R BT RN
TR B N 2 = IS 5T 41, S5 3050 R s B 2 i B 6 B AR LR )7 5o A
[243112342133221 3]

GAMERIL T 4 MisiT AR 2 Ik B3 MERRTECIE FE R, b, /T 8 ALRR IS
WY, NFTERE 2 — FRp4 — FTRE3 — FToRpE 1 — TR — TR@E2 - TR - &
SR 45 9 ) 16 RIS AT RV T AN R A, ARUCNBERNRS 2 — HERIRS 1 — fERIRG 3 — fikRY
P33 — PR 2 — (R 2 — RN 1 — HENRE 3.

2) &N EE

TR AR PR3 I AR A A B 58 i T, s R EE A v H A N

fitness (i) = time (11)

Hor, time $8A TS5 56 U [A), 490445 56 UM ADERAT, X L oA iR LT
3) EPEERAE
PRI R FH R0 B A e 01 N P LI B et fk, MR IR B
pi(i) =Fitness (i) Zn:Fitness(i)

Fitness (i) =1/fitness (i) (12)

Hrh, pi()FR Gtk i fERRIGERE L BRI
4) AR
PRI 5 RAE SR D Gtk TTHESD B PORE AT REAL, A2 SCHRAE B s AR A B ALk B
k
M etih, IR AR R 2 nm, (L, HRBEHLIESR S XA B AT X
a1
AME-[112322331112121222]—2[221322331112121222]

PAE-[22133121311221 2111] —22 [11233121311221 2111]
5) A5 RAE
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P I A AR ARAT R N4, T HEBDBE PR (] AT REAL . AR5 B 1 2 AR rh B LA AR
A, RJRIEFRAZ LA posl M pos2, HJEAEAMAT posl AT pos2 i fR3a 4 7 51 LA K LAY 7 3K kU
SR, WAL E DN 2 A 4 B

ME-[221322331112121222]—255[231222331112121222]

6) THRAZ LA B Gt 5 AR J T L (B BN TR A )

4.3. EH

4.3.1. FCERM

PRI, 15 6 DR, ARIETRFE 6 FORFEMT . MR FEIEER 10 4, AEFAE 1 ZE 5
M 10 FHCEAERL R XL 1 H7E) . G — 2 RN 6 TR AUE TR . BB i 1 2R 538 7
EGi—brifE, RGN BRI RS T R AR SR R AT B PR B BE AT R — IR SERE ) OD AT, ARHESL
PR =R, REASHER R Frig gt 5t is 2N R BT & R AN A |, AR T 5, st T
b B R KK 2 R M TS N R B, e A S A R R N e RBENLAE K, ISR
BRENLE K, SRR (E E)BENLAE R, S e IR (A L5 e Sia e B AR R R, RIS RN
&5, NMA(10), HATLEATHR . BMER R AT AL 75 R F SR Bt ik 3 fom . BRI EE 484K
WAL 4 Fios. BANRREAXTRN, W] DHRYBE 21 TR | EERFE RN 3 5 EmEi%
W, AR EREN 3, & 10 SHLRFE N ERSE RN A 5. BFR TR0 R H — O AR M
RN RS .

PRI R AN R BN T SRR I R

Table 3. Supply and demand materials supply and demand correspondence table

3. HEFMHRUBIINR

(VES W R 1 R 2 PR 5k 3 R 4 Wk S MR 6
oK 1 [3, 10] 2 [3,9] 4 5 2
R 2 1 3 [4,7] [1,9] [2,7] [4,7]
oK 3 2 [5, 8] [6, 8] [3,7] [3, 10] [6, 9]
Tk 4 [4,7] 16,71 1 [2,8] [6,9] 1
RN S [6, 81 1 [2,10] 5 1 [5, 8]
R 6 5 (4, 10] 5 6 [6, 8] 3

Table 4. Transport final cost list

F 4. BRMRERMNE

(VES WIBIERL 1 YRR 2 YRR 3 Yg Rk 4 YRk 5 W EEL 6
GENER [15,25] 30 [5,20] 35 30 10
FoRm 2 50 40 [25, 35] [20, 15] [50, 60] [20, 35]
FoRR 3 45 (5, 20] [25, 30] [20, 30] [35, 45] [30, 45]
R 4 [25,20] [25,30] 25 [15,25] [40, 40] 5
KM S [15, 15] 15 [45, 55] 25 25 [25, 40]
oK 6 50 [15, 15] 5 15 [20, 35] 15

GG BB S A X R R A T, MR RO ITE S B BRI R R B R BN
P 3 SHEMEZIRIER 1 A RE 1, HEBEKE N 30 km, FHEE 10 kg, sl 3 /N, &R0
FLEN 1o
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Figure 3. Iteration number map
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Figure 4. Vehicle dispatch map
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