%38 555 M FRIET R FI( O RAFIR) 2021 4F 10 A
Vol. 38 No. 5 J Chongqing Technol & Business Univ( Nat Sci Ed) Oct. 2021

doi;10. 16055/j. issn. 1672-058X. 2021. 0005. 013

HE Ty EE %/ CVRP B B#HR "

(R I a/ L (| I A
(1. 3T MG, i 2000822, FHFHE T2 3240, 1§ 200082)

 E.FWBAEAAR A E T NP-hard ;4145 I K BB Sk R R T, TATMAZ R &,
BB TGN R AR DL R H R — 6 R RS R AL R R F AR S Rk e BB T
— AP A IR B 2—opt ARALIE AR A0 B B BUBE Aok | B ok (815 St AR P AT i IS AR B A R AT
ZRIF T RT &AM ERTEE ;B B AT 2] 0 R ZAT AL, R T BT LR, G T MR
% it MATLAB 3 #4745 AR 23669 45 R A . Aad T A AR89 ACO ik i A iE ik 35 e & R, it
84 BUBE S ok R M A B A R ARG R B AL AT AR R WA, FT VA AT AR AT B 2 R WY F AR R AL R AL,

A8 6 40k FAF L B R
KEEIE  MABLE  BUBE SR 2—opt ; CVRP 914
FESES 0224 MR A

0 3

i

VI, BV e 8l Aol 38 1o 8 40 3 1% 45 T
AUIRER N F PTG . TR R AT &
AR P EM R T WA R TR LR, Hb
TAFh R R B BR 1 a0 . FERE A 58 % LA A
A N GVEHEUREIN S4BT — RYIALER
P P T AR AR, o, IR A Al A
K K BIEBHIRAE Taz g L, DA e X T ik 1
SRR RN L R e S i W o SR AT <

VRP ( Vehicle Routing Problem ) [n] &1 Jj& H
DANTIZG #4278 1959 4E 2 Hi Sk 1y, 108 T NP-
hard [A)78, MAARESHS % VRP [R]85 3R fit— H 2 i
FERIIE T RS R d L — B 5 IO B 3 10
L RO R AL SR S R e sk

%5 B 85 :2020-09-24 ; 1& [E] H ¥4 :2020-11-19.
* BEWE . HEARBEL T L H (71871143).

X EHS:1672-058X(2021)05-0081-06

VRP [A A RF 5 M0 T S22 ek, S B
TORARIIRIE VRP (A HE AT T HAR 5K % .
I BFE T2 IF R 2 42 0] 8, 538 i = Al
(7] SR AL PSR A Bk X 4 R AT T XT3 BT SN
DI E-means B G A T BB LML S
At P it E 6 0] R, I3 3k S 4 ik 1 B iy A
Frtk o XBRGREF BFIE T LR e % 14 S5, 53 5k
WCRFSLIE X AT T SR A, Rk LA B T T
XN PRIB AR SR T 2440 VRP [0 IF AR HE AL
AT TE B R B SRk 5 BT T
A IS 1) B PR 2R % I A D () el T B89 X [
AT TR AR, BA AR K A SEBR B A, iR A
AR A R SRR AT AL 3R 40 9 VRP (0]
HEAT TSR Af B0 TSR A R B IS e X
WO SR AT R | o oo FH 3 Bk B I B A28 1 R
R EIIUAS T RAF AR BRI

TEE B AR5 (1998—) , 53 LRSI Wl L5 A N IRBR M IR oY
s BWESR T2 (1978—) B WL TN, #4%, RS SRS RS TR Wi PO Email ; hongchenggan @ 126.

com.



82 FRIHAFFR(EAFFR)

%38 %

IEXT CVRP M @HEAT TR IFH I8 T &£ Fh S48
Z ARSI, MING' " % HA B0 oK 1 4 4 i 4%
7] L) 48 B A A SR AT T e, #2871 T8
PHgPERE, PIRMIN' 858 T ARYAT M SR X VRP

PrfE, FARE P BAEHE B S se plA 4 A 1Y
VRP [A178 (I F 3% [ ) 3 & Je 1) BUAR, % L [ 4
ST A 22 00, BERITR i (%) A5 Js AN 08 58 3 3 BOGH 43
B N 2F 3 FFE 4 VRP [R] BUR SR SR FH ) 2 o 22 491
FRNRT AU YW C S R S e BU N [P0]
BRI TR S etk | DA AR S 0 B A T AT A B
B, WX CVRP A SR A7 20 M, #ES7 T LU
SIS Ry F AR B 2EAS R | I Xk B AR B iR B 1k ok
Frofeatt | 3 A58 #5012 AN 2 —opt PEALS 3L IR TR
APERE , IR AT LA ACO B DL R AL A
RIBATEE R, BE T Bk i n AT A R, e
I HbfE DS VRP A B [ 40 FSVRP , VRPTW 45
R AL T — & SRR 5 S %0,

1 FIRREF e

CVRP [} 5E S . VRP [n] 82 48 7 — € A X
BRI PN, R 20 R G A T 6 HR O 1) 43 HIOPE 45 M
% P SR HEAR S5, B A B ZE AR R AW R % P T oK
ML RS T SEAT B, I AE Bl 58 B IR [ RE %
Hn R B RRE 1 RTR

B Y8 TN R VA R )l VA i [ DA NP
(4, BEak HoC T A B 42 A 5 00 4 1 B R
SRR TN, BB 2 AT PR TR B
KR Siz =X, AR A o AR s B2 i A I
AN =L g TR e TR R e A B TR S
T4 = Ak A I8 A B A AR

E1 FEEREFEEDSETEE

Fig.1 Schematic diagram of vehicle routing problem
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Table 1 Operation result table
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Fig.2 Optimal path diagram
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Table 2 comparison of calculation results

A % GA HGA KQGA AT Sk
1 142. 0 119.6 118. 9 120.2
2 133.2 121.3 118. 5 115.8
3 140. 1 125.2 117.5 109. 1
4 138.0 124.5 119. 7 113.7
5 139.8 119. 8 118. 4 117. 5
6 135. 2. 119.4 117.3 110. 8
7 145.5 121.5 120. 4 121.3
8 141. 2 118.5 119.3 109.9
9 147. 4 122.5 117. 8. 118. 5
10 138.3 123. 4 119.1 109. 1
3 140. 1 121.6 118. 7 114.6
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Research on CVRP Based on Improved Ant Colony Algorithm

. 1,2 1,2 1,2
CHENG Liang “ ,GAN Hong-cheng *° ,LIU Yong
(1. Center for Supernetworks Research, University of Shanghai for Science and Technology,

Shanghai 200082 , China;

2. School of Management, University of Shanghai for Science and Technology, Shanghai200082, China)

Abstract ; Vehicle routing optimization problem belongs to NP—hard problem. In view of the low efficiency of

the basic ant colony algorithm, the low quality of feasible solutions, and the tendency to fall into local optimal

solutions, after fully considering the mathematical model and solution of the general vehicle routing problem, an

improved ant colony algorithm with roulette operation and 2—opt optimization operation is proposed. The algorithm

performs a second calculation on the probability of the selected path during the operation process, which expands

the global search range; at the same time, the obtained path is internally optimized to enhance improved local

search capabilities and improve the quality of the solution. The results of simulation experiments through MATLAB

software show that compared with the results obtained by the basic ACO algorithm and genetic algorithm, the

improved ant colony algorithm has great advantages in performance and solution quality. It can better solve the

vehicle routing problem with capacity constraints for the corresponding enterprises to better save logistics costs.

Key words :logistics and distribution; ant colony algorithm; 2—opt; CVRP problem
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