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Abstract

In order to ensure the efficiency and quality of logistics turnover, the optimization of logistics
management should be realized with the help of the Internet and the development of big data.
Aiming at the problems existing in the process of logistics distribution, such as warehousing
layout and logistics route optimization, a multi-variety logistics distribution VRP model for logis-
tics distribution is constructed, which is solved by improved genetic algorithm and verified by an
example. This topic intends to model the intelligent scheduling problem in the logistics distribu-
tion system, and transform it into a kind of logistics network path optimization problem based on
heuristic intelligent algorithm, taking the logistics scheduling demand as the input variable, taking
the logistics scheduling in the logistics system as the goal, design the logistics scheduling optimi-
zation scheme of the logistics system in the logistics scheduling system. Through the optimization
design of the national highway, railway and waterway transportation networks, the vehicles are
first transported from the production base to the front warehouse, and then to the 4S stores. In
view of the above problems, this paper will build a graph clustering model based on warehousing
location. Under the condition that logistics cost and time optimization are contradictory and can
not be taken into account, a multi-objective optimization model is constructed and solved by GPU
parallel genetic algorithm.
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Figure 1. Schematic diagram of multilayer diagram structure

E 1 ZREZEHREE

DL 75 i g i 1) @] DL R it T RN =ANE0 B 6 R [ E AT AR Y 4S R8T Fi. N
s LUK G LS SL T 61 5 10 45 5, BB o
1) RERT AN (EHMATEE), PiErE .
2) ANERET R BEGEEXT AT BN B 4S JE LR A .
3) e 54N HATE CEF 4S EBEK FHYERANh S E 4.
4) RERE T AT, WHERRS X2/ HZER .
5) %8B CERGMHERA N —FE L ERA, SiemTAERNBEREEMRER.
DA AN
Tdp Tdn o Fd
i=1

Jpin =Min Y | L —— g 1L

+ 2-1
a-1 b-1 c-1 (1)

jeCy

DOI: 10.12677/aam.2024.131045 455 IR Esid


https://doi.org/10.12677/aam.2024.131045

REPE 5

dlk = min{dlk'dzk’dBk} (2-2)

=21 lp1+ZM 'St (2-3)

m=1 i=1

RS AR B R RB A E NI A RIS R,
2.2. BIB QLA k-Means BB E WSS B

W RT k-means [S]HTHEIZHE, 45 A0 T 4S 5B ERCEM BRSO, X4 E 3 ZIR T (0L 49 1)
(1) 4S JE BT RIS . HARDEAN:

1) e BdE6]. ASCHEIRIEBURYE 2023 fF MR, IEHE— IR (4 ) B3R (15 )L
Je 2R (30 A4Y), 3t 49 NI 4S JEAE AV EE -

2) BRI L . ARV, IR LI AN 3, hzmjlluﬁjjétﬁﬁﬁ(f’ﬁjjﬁqﬂ
— R L, AL A), BIFE RS RE T G BN R R AR, AL AEF
TN 48 AN A BT AT R L

3) MRILIEI MRS, PA A4S JEZ ] B SE R A B FE BN SRREm M, B 4S 5 $4 IR EE 25 1t i 3
TERIE, BRI N:

@© PR 4S TER KRS A, A,(1<n<49) i j B SEBR A BREEBIC s (b B A
W 1 RN A BB ), B S —UOEEE AV A« A AT SERIRTAE R Pl OAN 5 %’ééz\ﬁhaﬁs
G,~ G,» LLATENE MR G)MYILETRIE O NG, FAT L AR

Step 1: il SErm A BRI R I IR 2 A 5 A Z IR ARG R, HhE XI5 =0 (Hi=jH)

Step 2: CKF &ML AP P BELEE A B R 2o R AEREHE TR, dN

(s}]) o lSisni<ijs<n

Step 3:1c. Ij /R AE SR FREH 77 20 MBS 65 A0 BB 65 A1 10 S i R A B B B, 7EIX A RE I (BP
/AE%L?TM%EI? F)RE A MERIGEEES); 90 p, N f RS T B IZH (0P sy, 7R BANE
& p, (R A BZ s (°F 350 A) s 10 my A P (R FE A 7= AT B O ) IR R SN (PR oG
ImP?); 0 SRR I (A8 A 7 FE R B ) ) 5 M AR (B . m?)s

@ BMIFIFEEA 4S 5B 3 M REHOAISLPRERES d, A RREEBEHERE, PR AR SE PR
E SN
=ilillpl+imi8‘ (i=1--,n)

m=1 i=1
Horba RRERHE, b RN OESEBREECEMITECE).

@ FRJEHR P S A B a R L BE B I AT HE Y, TR R R 2K, TRy

KRB =N REFOMEERE, IdE— RS 55RO A BELd,  dy v dy ZTRIEIRNG R,

Es
d, =min{d,,d,.,dy }
A eG .
@ B'BHO. @. @, HEFrAWTTEMEET, WEEKERHENR T
G ={A A, Al
G,={B,,B,,---,B,}

DOI: 10.12677/aam.2024.131045 456 IR Esid


https://doi.org/10.12677/aam.2024.131045

REPE 5

G;={C,.C,--,C.}
HAr AL B C D WREFOHFARRRIMIUNG . ESCRESD

3
score _ j =Y averageDistance _ij
i=1

Hep
Ydp

averageDistance _1j="1—
a-1
b
2 dy”
averageDistance _2j="-"1—
b-1

>

I

averageDistance _3]j :‘21—1
C_

® BOEKF CLIK.

© b score_j ZIAIFFIR/NKFR, 24 score = min{score _ j} I, H by PN S O Sy e 2 i H
g

EE: 4

averageDistance _ij=0

(BPA R A — ANy, &35 FiE .
3. FWELERRE
3.1. ELXEFERREME

FIN 2R 4S J5 Dy « i B O, AL it Q, MBI iR 1Rz, Bkiz. /KB IAZ iz 2 i
FEIRIE A, | Fomidin TRIFISE IEN 1, 2, 3 HHMRAHK. BRERRUKER): i m, FmilE
BRE— MBI g E AL, Ju), A CT FoRs f Augin THRAVIZEAET): w1 A

K
BERE, w=Yw.
k=1

RS AERC IR T AR s RS B B A SEAR T A = AT A R R, AN RS 2 I R IR
BT,

Z RIS HRIEN A = AUA UA, Hd A FORA MBI, A FORERBRI I IEE, A
LK BRI o | FRonAESE fRhIZ 3y 20T S B 5 1 BRI 0 ] M PR IR E RS, B AN R 5
FizimB B e 2 BOK (i, j) MR, pf e f Az THEE 5 m A 2B .

EZZHMEG =(N,Af )L%f&%iiﬂﬁﬂ%l‘rﬂ%ﬂ[?], BC 1% 77 ZE 2506 /e Bk 75 SR IS 00 T, ATk 2
AEpENECIE S N

TERCI% I AR

1) AFEE T I AMECEERMATE R). 3 M ITE G,

2) WAEWZ BRI S BAHR: MWEFZERTECFEZIZ%. NITECESR 4S fMiEziesh. KirE
BHEZ B,

DOI: 10.12677/aam.2024.131045 457 IR Esid


https://doi.org/10.12677/aam.2024.131045

REPE 5

3) A HMEN AR TT, FEA AR Hebh 1) 2250 th B R (B H ) 5 4S T i 1) 75 K A B (55 H ) Al
—3, WA EMTFR, KR BT RIEAT O

4) BIE QP JEH, Wi WA EERIE R AR ECE, REANECEFIZH .

5) KT BRYI(EINLIR, AT (T R )M E TR FECR, BT a0, Frashh
TS T 5 B (E5) B 2 A1 S8 H R (E ) B S T R R R &

6) AELIW, RflFFKEHAON) g A rach LRt s,

7) BAECEE AR R RA R R g TH BT S (FEAR)ECIE, AN RE R L Ahs i T B AT R .

8) TR AMNERIEAEL N, SAE A A A AR T B NS T E O R R R AN R R A

ZEEIGEHEIEN A, = AUA VA, i A RORABEM B IEE, A FORBRERI IR, A
LK BRI o | FRoRAESE £ RhIZ 3 20T S B 5 | BRI 0 ] MR EE RS, B ANt R 5
izt E H AR b 2 BOK (i, j) WAL py s f Aigin T RIS m AR .

TELEAMEG=(N, A ) L% L ERIFCIE N, FO% 7RI LREFR RO T, R
L E R /N8]

SETAEIR (i, §) Lo R s 5« (N, j) LAEsE 75 f Mgk, W s =1, B s =0.
EIUNT ={j=N|(i,))=A}, N7 ={j=N[(]i)= A} & Mm% G0 EF A 9]

Zx:}—z Xi'}:Wik VieDy,Vk e K (3-1)
jeNi” jeNi®
K
TESERRH SR R IR SR R w = ) W
k=1
H A B U /MU 2 % 9%
F(i)=min > > > lxpidy + > m, (3-2)
(i,j)el-\f keK feF i€0,
st.
2% < Dug, V(i) e A (3-3)
keK feF
26 =1 v(i.j)eA, & {01} (3-4)
feF
x;s;(shrﬁ), vkeK, (i,j)e A (3-5)
df <> (sf+r*), ieDy, vkeK (3-6)
i€0,
x>0, V(i,j)e A, VkeK @7

3.2. BRRRERBBEEGH L KB

I AR O SR 2 R B S5 TR B B AR 17 A 10] -
Step 1: 7hlRE A HGEH . BRE . KBS 5 ) B R EE BEAT AR R AR, R RIBE R, 008 AL

B. C;
Step 2: MR#EIZ =R KExiE S B THEAR R A RIS . Begiain. KBSz TR, 2h
A'. B'. C;

Step 3: A, f =1,2, 33 /RAEH FFEii T S0 TR A 5 A Z IRV SR iR B A s (Bk i . /K ) BE 25

DOI: 10.12677/aam.2024.131045 458 IR Esid


https://doi.org/10.12677/aam.2024.131045

REPE 5

Step 4:
© HNATEBERILFTALETR 48 JHiskn, NERAMEY. sl iE s gizin

K
Wi RS R AU A G A S 1S, REBEMTARATREwW =Y w , @ AFEERTRiE
k=1

f(FEREs T N R s iz TR S T AMARILNC, WARNRKFREILIM, Bk
M

HIFRBEILAME =max{M® M= M%), kM <C STG’ R REC?. CP>M®

@ BHMAMEELR: (LG, )

MR IRAEEE R, m AR DA AT SRR & 2 508

G G,. G,

AN RO T RESIC W, w,  w,  i=12-,a j=12--b k=12-c
A RHTE G, HisPMeR —ma RATBIN, Az e min si @ men 48 I5RICy
A A (k=23,-,a), XL A4S JERTFRED A Wy, W, (k=2,3,--,a), X
K K
D Wy SCH <Y W+ W B IZER A TR A S A ZRIMBOLI AR E R A BUFT RIS S A
k=2 k=2
A THIRUTSE 2k IR TT RIS . SOrT [N u RN A RO, 2 W] DA — B A A L 2 — AT R
R G P RE A NI TR > min{wkl},(k =2,3,a). G,. G,[AIH,

@ WA FE A T B A IS, LA B P 5 AT BB P 18] 2 s R A K B R s PR
B\ C', whffis EUIis s Gk ATis .
BERE

BAEFRRRAE RIS S FMERRIGIL . ENEERE. SRR T KXET RRETEEARD
o AR RTHE M FVE[ LIS HRAE WIE 2 B

BB Z

f.
R —RT R Nof
yes
\
AR H
Gen=2

KRFREGEI]

[Coengent ] —No=b A
€S ‘

Y
v
e, AN, A P
HHAIE ML
<Gon/h FRAHHT R
No

v

Figure 2. Genetic algorithm flow chart
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Table 1. Clustering results
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Figure 5. Visualization results of Wenzhou vehicle route
B 5. EMERBEAIMILLER

SSGA with CVRP, mute_prob=0.5

7000

6500

6000

cost

5500

5000

0 1000 2000 3000 4000 5000

Iterations

Figure 6. Freight under different iterations in Zhongshan
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Figure 7. Visualization results of vehicle path in Zhongshan
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Figure 8. Freight under different iterations in Hefei
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Figure 9. Visualization results of Hefei vehicle path
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