¥33% F14#¥ it B M I #& 20077 B

\ol.33 No.14 Computer Engineering July 2007
s ANIERERIRAFA - XEHS: 1000—3428(2007)14—0185—03  SCRRARIRED: A hES%ES: 02111
12
(. 300072 2. 050061)

Solution to Vehicle Routing Problem with Time Window
Based on Hybrid Genetic Algorithm

ZHANG Ruifeng*?
(1. School of Management, Tianjin University, Tianjin 300072;

2. School of Finance and Taxation, Hebei University of Economics & Business, Shijiazhuang 050061)

Abstract A universal mathematical model of vehicle routing problem with time windows is stated. On the basis of analyzing the weakness of
genetic algorithm in local search, a new stochastic approach called the genetic simulated annealing algorithm is proposed to vehicle routing problem
with time windows, and makes some experimental computations. The computational results demonstrate that the genetic simulated annealing
algorithm can overcome the weakness of genetic algorithm and local search algorithm, so the high quality solutions to the vehicle routing problem
with time windows is obtained.

Key words vehicle routing problem; time window; genetic algorithm; simulated annealing algorithm

1 2
(vehicle routing problem VRP) Dantzig D qg K N
Ramser 1959 i d(i=1,2,...N)  d<q
[ai, Bil '
% Bi
(vehicle routing problem with time windows
VRPTW) VRP
{0 k i J
X, =
VRP NP- U j
Saveslbergh 1985 VRPTW N :{:) : k .
NP' . N N K (1)
min C.X;
VRP 22 2%
N K
minZZxﬁk 2
j=1 k=1
N K 3
stZd‘.Zx,jk,q 3
=l =0
(genetic algorithm GA) i =1 *
ki T
Thangiah!? VRPTW Kenny "V:'
3 4 "
zxi/‘k =V )
cc 23 i=0
N
6
2 Koy =1 ©

(1972 )

2006-07-20 E-mail zhruifeng-@163.com

—185—



N N
zxile - wa =0 @
i =

N

g =1 ®
c;z,.lsz,./.s/}i ©)
b i J i,j {0,1,2,...,N}
€y P o
3)
CINE) s
©  ®
G
VRP
TSP M-TSP TSPTW

(genetic simulated annealing algo-
rithm GSAG)

1 pop_size k 0 1=ty
to=( )(pop_size/2)
pop(k)
i f mint=i s'=f
2

min s i N(P)
J pop_size
popl

3 popl(k+l) fitness(t,)=1/fi(t,)

popl(k+1) fitness(ty)
pop-1
pop2
4  pop2
5 pop2
i f f<s min=i §'=f
Ler1=0Xt, o k=k+1 2
3.1
N
(Cl’CZ"“acN) C; [laN]
pop_size 1
3.2
()]

—186—

t,,—a t,, —b )
P(j)= l‘0/ J‘ 2‘01 ] €, (10)
‘bj 7aj‘ bjfaj‘ maxc,,
ol w2 3 0<wl 2,03<1
ol to2 w3 =1 2 0 j
3
(2)
8 12345678
s 31472856 4
3) (147) (28) (56) s 4
=04 ©,=04 w3 02 3-8-1-7-5-4-6-2
(3)
3.3
Gy(h=1,2,....pop_size)
(1)
Zh Zh
M fhzl/Zh ﬁ, Gh
3.4

A=51[2438/679 B=96|1243|578 B
A A B A
=1243|512438679 B =2438/961243578 4 B

124358679 243896157

3.5
3.6
2-op
3-opt
4
8 1
1
2
8t
GSAG
300 50 [7]
3
1
1 2 3 4 5 6 7 8
2 15 4.5 3 1.5 4 2.5
T 1 2 1 3 2 2.5 3 0.8

[1,4] [4,6] [1,2] [4,7] [3,5] [2,5] [5.8] [1.5,4]




1 Dantzig G B, Ramser K B. The Truck Dispatch Problem[J].
Management Science, 1959, 12(1): 80-91.

2 Thangiah S, Nygard K, Juell P G. A Genetic Algorithm System for
Vehicle Routing with Time Windows[C]//Proceedings of the 7%
Conference on Artificial Intelligence Applications, Miami, Florida.
1991: 323-325.

3 Zhu K Q. A New Genetic Algorithm for VRPTW|[C]//Proceedings of
IC- AT00. L as Vegas: CSREA Press, 2000: 1-10.

2
0 1 2 3 4 5 6 7 8
0 0 40 60 75 90 200 100 160 80
1 40 0 65 40 100 50 75 110 100
2 60 65 0 75100 100 75 75 75
3 75 40 75 0 100 50 90 90 150
4 90 100 100 100 0 100 75 75 100
5 200 50 100 50 100 0 70 90 75
6 100 75 75 90 75 70 0 70 100
7 160 110 75 90 75 90 70 0 100
8 80 100 75 150 100 75 100 100 0
3
1 2
1020 3 0 3-1-50 | 0-6-4-0 | 0-8-2-7-0
880 3 0-3-5-2-0 0-8-6-0 | 0-1-7-4-0
4 80
/s
0.6 0.7 0.8
0.1 45/0 43/0 47/0 L83
0.15 45/0 46/0 42/0 ‘
0.2 39/0 46/0 46/0
5 120
/s
0.6 0.7 0.8
0.1 49/0 49/0 45/0 590
0.15 49/0 48/0 50/0 :
0.2 48/0 47/0 50/0
3
VRPTW [4]
13.7%
80
78
5 120
94% 0.8
0.2 100% 3 4
( 184 )
(5
(6)
4.2 Agent
Agent
MAS
3

Agent

3 Agent

4 , ,
1. , 2004, 24(6): 134-138.
5 , ,
[CY/
Global-Link ,2000: 634-638.
6 , ,
[J]. , 2002, 8(6): 452-454.
7 : 1.
,1999, 19(1): 27-33.
5
MAS CDMA
CDMA
CDMA
MAS
1 ) M]. ,
2002 .
2 , , . .
, 2004, 21(8): 34-36.
3 s s HLA
[J]. , 2006, 22(1): 259.
4 > , . GSM
[J]. , 2005, 28(4): 51-53.
5 , , . Agent
[J]. , 2006, 31(1): 51-52.

—187—



