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Fig. 1. Grid schematic: (a) Mooretype neighborhood; (b) traditional quadrilateral grid; (c¢) improved hexagon grid.
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Fig. 2. Simulation flow chart.
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Fig. 3. B-deck structure diagram of a cruise ship.

< (b)
%4 ELEC.
ROOM
F—-H

= EXHIBITION ROOM ELECTRICAL

=

z RM.

=

o

o

=

1=

-

=]

¢ | PROVISION
STORE

P4 RRTHIE S (a) RITHIRIE (b) 05 EFF 5 P

Fig. 4. Exhibition hall construction and simulation: (a) Exhibition hall structure; (b) simulation environment diagram.

4.2 {HE4Z
FEERSH %o BECRRLEE

4.2.1 ;;‘ij%i ’ﬁﬁ 4)(4 é‘-‘l,’ % Table 2.  Parameter solution results.
HRAR 4 5 2 9, % PSO FIk LA S A ifﬁ R
PN SR 3.50 8.05 0.68
{EIT M AR 1 AT, .
. e -~ . SH2 1.35 8.50 0.36
MR8 B R AT W A iz 55, HOR ik 45 R 4n
7% 2 g, ‘ St b
[7i) Fisf R WL T 107 E PP RSP R, X EE B
#® 1 PSOSAZRURIE HSHAIE LB fE £, anl&l 5 B,
Table 1. The parameters of PSO algorithm.
SRR SRR ik 422 FEAXER
e e . RGBS 2 s, S
max 50 Ei 1 ?}\ Y v YH 4 = L2 P
AR L5 5 ACCO Sk AT T, HR A B 7Rk
w 0.5 x (Tmax - t)/Tmax +0.2 ¢ JYuiE R AL .
N 07 RANTE 6 B
s 0.1 K6 SERAEIGT A, ERa BRI AL N
s 0.1 & 6 m] A, AL GRS ACCO Bkl 1T A 54
N 0.1 B L)

080504-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 69, No. 8 (2020) 080504

5 =1
070 s

5 kI I (R 2

TR

—0.05 -
—0.10 4~
—0.15 4

—0.20 A

—0.25
50

(a) ZHAL 1; (b) ZH04 2

Fig. 5. The fitness value curves: (a) Parameter group 1; (b) parameter group 2.

K6 i ERCRIE
Fig. 6. Simulation effect chart.

423 FBERKERS

MR RER KB —Er, BT EEEES
ACCO B MR EREMR L2, SEEK
AR T A W A ) R AR B I R T R
], HEE R uE 7 s,

H L7 3BT aT A, PSR AR R KRR, P
233k 1) T RSB A 325 AR R A 1 I T 2
FERIE AR R LT, ACCO k&t
() TC IS /N AR G R, R ACCO Hik
(3R R R BEE BRI AT, R gk
(IR B LA SN, T ACCO B ek T R
ST 7(a), (b), (), (d) AT, 24 20k is % o
Bl E (5 B E U, Uk &t i i
SR T ACCO B3k, FF HAEM S Jy o o AH Xt
055, (RSB A SO A 8 8 T G
[FIEE ML 7(b) i e BT BB B L, fb)s i
Je & RO SRS R AR AR SIGH B (R B T XL
BT 7(b), (e), (f) AIAL, £ FLBAER ACCO

kRS R R B B8 TS 1, S
Bl 2, (RIS b S50 198, IS4k 2 78
WCSIGHRE | 48 A8 7 LA RS Jr T e B B
(i 0 N B Y o € 1185 T R L 1 S
IRAETT A R I s LA . IR e
RS L, ACCO BykFIH FEAERTERE.

424 AR OO AT

H1 T ACCO L S Bt A7 Ak, 3
HEEGE DAY RKAE S LAFE2E0, R n
AU, fif s R B 22 5%, WNIE] 8 P,

SrATIEL 8 I, IR ACHEAT BIE 70 KA, £
GERE IR R AR C A, NI 2= (6] B 22 [
€, AR R Al REMESE K T ACCO 53k
TESEAHEATRNIE 200 YT, 2R AR A OB XK
(HTEDS /N, A2 AW, R 5 4
Faf Ui ISk ACCO BIATI =, B
VYN S S Zn

080504-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 12 % ¥R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080504
1100
(a) 000 (b) 1050 (c)
€ 1000 & <
p = " = 950
= s )
2 = 2 350
B 900 I B
bl ¥ 700 N
o S ¥ 750
800 600 650
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
BRI E /IR =RERES AN/ € YR/ Bk R/ Ik
780 850
1000 (d) (e) (f)
< o0 ¢ 0 ¢
i) 1 )
E 800 § 700 E "
iR 18 R 700
& 700 ¥ 660 £ 650
600 620~ 600
0 20 40 60 80 100 20 40 60 80 100 0 20 40 60 80 100
BB RKE/ K HRERUEL/ IR B RRE/ K
B 7 HAEKEXE (O EHRFEERBEESIT; (b)) X TL2KESHN ACCO B LA, (o) i &K WML G K75

(d)

R RIS (o) T SHA 1 KRS () TS84 2 kiR 5t

Fig. 7. Path length comparison: (a) The path statistics for traditional algorithm; (b) the path statistics for ACCO algorithm with
experience; (c) the path statistics for only optimizing heuristic function; (d) the path statistics for only optimizing pheromone up-

date methods; (e) the path statistics for parameter group 1; (f) the path statistics for parameter group 2.

1000
(a)
—— 100%Ki%EfR
—e— 2007K3%A%
& 900
;]
E
I
I\\’H 3
& 800f
700 ! : . :
0 40 80 120 160 200
eSS A/ JRUN
8 AR EEEA
4.2.5  FHACMERET L AT

TEXT B 048 R e ) DL SO sset: AF vk e kA T
T ERIE, T ARSI R A R AL
B P EE ANy P RESE T AT, E R

AT RS AR R s TR v, Bkt
REEES RSN R

A A MR R R B SR A T 0 LA, T AR
[l A B G, 2 2R E R S, SCgm e i
56 A R R B B AR A%

950

(b)

—— 1007K3%A%
—— 2007K3%A%

R
o

N

FEERKE/ R

(a) eG54, (b) ACCO 573K
Fig. 8. Iteration comparison of path length: (a) Traditional algorithm; (b) ACCO algorithm.

i 0SS F N AP STV RPN ol L K157 Y AR
H R A R I TC R 22 B I et RAs &
AR R RER, AP R BRI R T
B, DS 100 YRR B, LR 3.

WA RN, ACCO B33k 5 AR O 5
i [ 52 44 B 1) X 531) 2 BEAE i & sR BRI B R B
AT, ARk O T B )5 2R Y
BTSRRI, v] LA Z %, DR [R) & 2% 3 ok
BN ENEE ey |3 i [0 i p e 2 i ) N T o

080504-7


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 69, No. 8 (2020)

080504

ATt e B[R]y ek SR e W B0 R | el
PN AT H AT g R B I A

# 3 HEEMEREXT SR
Performances comparison of algorithms.

sl itk ATHE
R A Btk

Table 3.

INEEAEE BT /s

7
;‘:ﬁ O(Npam)  94.157737 093 762 5%
;?; O(Nyn®m)  111.091862 -1.22 571  30%
5 #

TEBEAT A LR FES , AR GEFA YA e
WP P AT SR A, 25 5 S U )25 A — 2
eSS SN S dyn S

BEXT LA BRI, $2 s DLSTUE R 2% e
PUEAIRE VR T St IS AL 7 7%, ATt P 41
FEAAS P A IR TR) 2 RN G — R TR, S %o LT
PERESEE SR, R, 2350 J5 ke s A5 B R
BT AT Tkt e ACCO Sk
ZHAE N PSO SIE RO E AR B TR, A
JHE IO JEE pRBSCIEL S SR A PR BE A PRANY, T 45 2]
ACCO WIS HEALF. D B ai R R, 4211
1) ACCO LM L T4k, 1R L sind i |
PAY R | e I SR8 T S48 T i R R
WA, R aT LOSE BEBTRUAR ST A e R
(EEETE

27 30k

[1] Dorigo M, Gambardella L M 1997 Biosystems 43 73

[2] Duchon F, Babinec A, Kajan M, Befio P, Florek M, Fico T,
Jurisica L 2014 Procedia Eng. 96 59

B] Cul S G, Wang H, Li J G 2013 Third International
Conference on Instrumentation & Measurement, Computer,
Communication and Control Shenyang, China, September
21-23, 2013 p200

4]

(10]

(11]

(12]

(13]
(14]
(15]

(16]

(17]
(18]
(19]

20]

[21]

[22]

(23]

080504-8

Chaari I, Koubaa A, Bennaceur H, Ammar A, Trigui S,
Tounsi M, Shakshuki E, Youssef H 2014 Procedia Comput.
Sei. 32 604

Dorigo M, Gambardella L M 1997 IEEE Trans.
Comput. 1 53

Stiitzle T, Hoos H 1999 Meta-heuristics (Boston: Springer)
p313

Stiitzle T, Hoos H 1998 Artificial Neural Nets and Genetic
Algorithms Norwich, England, April 2-4, 1998 p245

Zhang W, Ma Y, Zhao H D 2019 Control Decis. 34 335 (in
Chinese) [7KEf, Th4¢, XA 2019 #&Hl 5P5K 34 335]

Hu Q G, Hu X H, Wu Y L 2013 J. Chongqing Jiaotong
Univ. (Natural Science). 32 543 (in Chinese) [{#J5 H, #1/ME,
RUKIE 2013 FPASH K240 (HRBIEIR) 32 543)

Hsu C C, Hou R Y, Wang W Y 2013 [EEFE International
Conference on Systems, Man, and Cybernetics Manchester,
United Kingdom, October 13-16, 2013 p2777

Li D N, Jia X Y, Chen L L, Zheng D, Tao J 2017 Trans.
Beijing Inst. Technol. 37 704 (in Chinese) [224&1¢, TIHEF, Bi
HE, FBAE, FIZE 2017 Jbnt B TR 244 37 704)

Wang X Y, Yang L, Zhang Y, Meng S 2018 Control Decis. 33
1775 (in Chinese) [EWRHE, #2k, 5K T, #I0 2018 #ihl 5 Y ik
33 1775]

Zhao K, Sun X, Wang D 2017 Bull. Sci. Technol. 33 76

Zhou W C, Liu M R, Kong L J, Kuang H 2009 Acta Phys.
Sin. 58 3001 (in Chinese) [J&4:0E, X%, FLAIL, B4 2009
PRl 58 3001]

Liu Y, Shen F M 2018 Control Desci. 33 1598 (in Chinese)
(X%, TLAEEL 2018 FHl 5 PR 33 1598

Dong L Y, Chen L, Duan X Y 2015 Acta Phys. Sin. 64
220505 (in Chinese) [¥ J1%z, MRz, BIRT 2015 Y324 64
220505]

Yu E D, Wu Z, Guo M W 2014 Acta Phys. Sin. 63 094501 (in
Chinese) [FE/R7R, SRIE, ZEWIR 2014 P#5IR 63 094501]
Chen L, Guo R'Y, Ta N 2013 Acta Phys. Sin. 62 050506 (in
Chinese) [B552, 3810, 3EF 2013 PHI2EH 62 050506]

Yue H, Shao C F, Yao Z S 2009 Acta Phys. Sin. 58 4523 (in
Chinese) [fi5, AFFEH, WK 2009 Y324 58 4523]

Zhang L, Yue H, Li M, Wang S, Mi X Y 2015 Acta Phys.
Sin. 64 060505 (in Chinese) [3Kk7#%, &5, ZEM, T, KEE
2015 YH2EH; 64 060505]

Xie J J, Xue Y 2012 Acta Phys. Sin. 61 194502 (in Chinese)
AR, BEAR 2012 P34 61 194502]

Eberhart R, Kennedy J 1995 MHS'95. Proceedings of the
Sixth International Symposium on Micro Machine and Human
Science Nagoya, Japan, October 4-6, 1995 p39

Eberhart R C, Shi Y 2000 Proceedings of the 2000 Congress
on Evolutionary Computation La Jolla, USA, July 16 -19,
2000 p84

Evol.


http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/S0303-2647(97)01708-5
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.proeng.2014.12.098
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1016/j.procs.2014.05.466
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.1109/4235.585892
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.58.3001
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.64.220505
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.63.094501
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.62.050506
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.58.4523
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.64.060505
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://dx.doi.org/10.7498/aps.61.194502
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 3R Acta Phys. Sin. Vol. 69, No. 8 (2020) 080504

Application research of ant colony cellular optimization
algorithm in population evacuation path planning”

Wang Pei-Liang V37  Zhang Ting?  Xiao Ying-Jie !

1) (Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)
2) (Marine College, Shandong Transport Vocational College, Weifang 261206, China)

3) (Weifang University of Science and Technology, Weifang 262700, China)

( Received 22 November 2019; revised manuscript received 9 January 2020 )

Abstract

With the improvement of people's living standards, large-scaled public activities have increased
considerably, and the emergency probability has increased greatly. When an emergency occurs, the emergency
evacuation can effectively reduce casualties and economic losses. Therefore, how to quickly evacuate crowd is a
current research hotspot in this field. The path planning of emergency evacuation is one of the effective ways to
implement the crowd evacuation. Aiming at the problem of path planning for emergency evacuation and taking
the grid map as the background, the ant colony cellular optimization (ACCO) algorithm is proposed as the path
planning algorithm based on the cellular automata theory and ant colony algorithm. Firstly, in order to solve
the problem of inconsistent time steps in the quadrilateral grid map, the grid map based on hexagonal cell is
established and the ACCO algorithm is developed based on the hexagonal grid map. And the method of solving
grid coordinate is given. Then, in order to improve the convergence speed and search ability of the ACCO
algorithm, the static field is used to optimize the heuristic function, and the segment update rule is used to
optimize the pheromone update method. Finally, the parameters of ACCO algorithm are optimized through the
particle swarm optimization (PSO) algorithm. The method of designing the fitness evaluation function is
proposed, and the optimal combination of parameters of the ACCO algorithm is implemented according to the
fitness function. In order to verify the scientificity and effectiveness of the algorithm proposed in this research
and also to systematically verify the optimization strategy, in this research the exhibition hall on the B-deck of
a large cruise ship is used as the engineering background, and the traditional algorithm and the ACCO
algorithm are adopted to perform the simulations. The simulation results show that compared with the
traditional quadrilateral grid, the hexagonal grid proposed in this research unifies the simulation time step and
can be used as the division method of the simulation environment. At the same time, the ACCO algorithm can
effectively perform the evacuation path planning, and the optimization strategy proposed in this research not
only acceletates the search speed, but also increases the solution space and improves the search ability, which

can effectively avoid falling into the local optimal solution.

Keywords: path planning, population evacuation, ant colony cellular optimization, partical swarm

optimization
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