37 2 Vol .37 No.2
2020 4 Journal of East China Jiaotong University Apr. , 2020

:1005-0523(2020)02-0135-08

1,3 1,2 1 1
9 b b
(1. s 210098 ; 2. s 210000
3. s 224000)
, 50 , 6 , MATLAB
, 20%20, 150 200 300 10 3
, 549,550.8 555, 50 000 520.8,
:U-6-9 DA
DOI:10.16749/j.cnki.jecjtu.2020.02.019
, ,Zhang ™ , )
Ma Bl .
o 9 [4] 9
Is] , 16
’ [6] ’ ’
:2019-10-14
(50909042)
(1995—), , , o

(1975—), , , . o



136

2020
[710 ,
: . 0",
1; 191 S ,
o [10]\ (] CA
1
1.1
o 1 , “ ”
, 12 : .
( ) ,
1 2 i I-1 1
FN% D
2 8
: / N
f 1
-~ A\ A
O
— \ | i N
1
Fig.1 Schematic diagram of gridding in port industrial zone
1.2
b o
1) b N b
H
2) ; ,
H
3)



2 , e 137
4) , ,
5) ,
1 ;
6) . , ,
1.3
1.3.1
K ;L A, k k=0,1,2, K,K+1,--- K+L K+L+
1, A, A A, e Ag Ao Axa, Ak
WA kit ;A o
132
I i=1,2,- 1] J=1,2, J;a; i
J iR, a; sr(ag, aiy) a; ary
="+ 1=1( a; @ ) i 1=1( a; @ )AL a;
k Apsr(Aa,Are,) a; k @y k'
;o I k ik k
scard(A}) k A, s k o
1.4
1.4.1
maxf=z ZR@ (1)
a;eA, k=12, K (2)
Ra,=”2r<aq-,-,awr> =GO i= [+ [=lor[i=i" | - |j="[=1 (3)
Prer
AR o
ar( Ay, Avay)  li=i'| - [j-" =1
1.4.2
1)
A=A UA UA,U - UA UA g UA g UA 1 (5)
(5) .
2)
a;eA,,Yi=1,2,- 1, j=1,2, ], k=0,1,2,--+ K ,K+1,-- K+L ,K+L+1 (6)
ANA=0,YEk k'=0,1,2,--- , K ,K+1,--+ ,K+L ,K+L+1  k#k’ (7)
(6)(7) .
3)
o= | wand |70 o <1.5+ [ Veard(Ag) ], k=1,2,-- K (8)

(8) , o



138 2020

1 2
1 N > 2
1
2
Fig.2 Flow chart of multi—agent evolutionary algorithm

I 8 o

’ o

b 1 b b

()



s 139
1 1) :® ’
b ; @ b
2, °
.@D N, flag=1 ) N
(flag) , , , 16) :
@ ) ﬂag 1 ) @ 5 @ 1 ) o
3
) ) 6 5 120 ka N
11 N , 29.3 km?*;12 , 23.7 km?;13
s 16.4 km?*;14 , 30.1 km?;15
, 12.8 km?;16 7.7 km?; o
X b yo 1 o ( N )
( Y ) b b 0 b
( o) o
1
Tab.1 Leading industries and relevance degree of Binhai port industrial zone
11 12 13 14 I5 16 y x
5 1 1 2.5 2.5 3 0.5 0 0 0
I1 1 5 0 -0.5 0 2.5 1.5 0 1 0
12 1 0 5 -0.5 2 0 0.5 0 1 0.5
13 2.5 -0.5 -0.5 5 0 0 0.5 0 1 1
4 2.5 0 2 0 5 2.5 0.5 0 3 2.5
15 3 25 0 0 25 5 1 0 1 0
16 0.5 1.5 0.5 0.5 0.5 1 5 0 0.5 0.5
0 0 0 0 0 0 0 5 0 0
y 0 1 1 1 3 1 0.5 0 0 0
x 0 0 0.5 1 2.5 0 0.5 0 0 0

, n 11 12 8 I3 6 ,l4 11,15 5
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Fig.3 Gridding treatment of Binhai port industrial zone
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Tab.2 Comparison of multi-agent evolutionary algorithms and genetic algorithms
500 1%
150 141 121 547.6 100
200 163 128 549 100
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Fig.5 Layout scheme of Binhai port industrial zone
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Study on Layout of Irregular Port Industrial Zone Based
on Grid Method

Peng Guangyi'?,Ji Jie'?, Jiang Liupeng', Feng Xuejun'

(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China;2.CCB Engineering Consulting
Co., Ltd., Nanjing 210000, China; 3. Jiangsu Xingyan Port & Shipping Group Co., Ltd, Yancheng 224000, China)

Abstract . In order to accurately and quantitatively obtain an industrial layout scheme of an irregular port—vicini-
ty industrial zone, the harbor area and the target industrial land were divided into square grids of the same size
by the grid method in this study. The relevancy degree between grids is determined by the known relevancy de-
gree among industries, harbor areas and industries, and the irregular port—vicinity industry with the goal of max-
imizing the comprehensive relevancy degree among all grids isconstructed. Finally, an integer—coded multi—agent
evolutionary algorithm is compiled based on grid number sorting to obtain the layout scheme with the greatest
comprehensive correlation. Taking the Yancheng Binhai Port as an example, the coastal port industry is divided
into 50 grids. According to the planned area, the grids occupied by six industries to be developed are deter-
mined. The multi—agent evolutionary algorithm is compiled by MATLAB. The agent grids are set to 20x20 to run
10 times for 150, 200 and 300 generations of evolutionary algebra, and three layout schemes with the greatest
correlation degree are obtained. The comprehensive correlation degree is 549, 550.8 and 550 respectively. The
best result of running 50 000 generations of genetic algorithm is only 520.8, which shows that the model and al-
gorithm have strong superiority in solving the problem of irregular layout of port—vicinity industrial zones quanti-
tatively.

Key words: irregular port industrial zone; gridding; multi —agent evolutionary algorithm; layout optimization;

Binhai port industrial zone



