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The Quantum Genetic Algorithm Based on Improved Multi-Niche Crowding Algorithm
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Abstract:A quantum genetic algorithm based on improved multi-niche crowding algorithm is proposed to solve the

problems of slow convergence speed and easily falling into local optimal in the quantum genetic algorithm in complex

continuous function optimization.The basic idea is to introduce the clustering analysis to improve its search ability while

preserving the advantages of the fast searching speed of the multi-niche crowding algorithm.Then the improved multi-niche

crowding algorithm is introduced into the quantum genetic algorithm.The simulation results show that there is a certain

degree of improvement in the aspects of global convergence and convergence speed for the improved algorithm when

compared with multi-niche crowding algorithm and basic quantum genetic algorithm.
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2 EFIEEE %R (Quantum genetic algorithm)
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Procedure QGA
Begin
t<0
Initialize Q(r)
make P(r) by observing Q() states
evaluate P(r)
store the best solution among P(r)
whike(not termination—condition) do
begin
tet+1
make P(r) by observing Q() states
evaluate P(r)
update Q@) using quantum gates U(r)
store the best solution among P(r)
End
End

HGAZKEM, QGAME—FiRERAE,
o) = {4}, 454} (5)
Hrrouz—METMEE, mAMRERDN, Ot g,
. _[atla]a,
%{M& m} ©
Hrpgp @ gty @lk, miye 78, j=1,2,n,
3 ETFRESTH S ERHFTEIEMulti-Niche
crowding algorithm based on clustering analysis)
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(Improved quantum genetic algorithm based on

an improved multi-niche crowding algorithm)
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5 FMESELINEZE R (Numerical experiment results)
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(1) TR =) oA 56 v e — TR A

£ (5,)=2500— (P 4+ y—11)°= (x+y*=7)° (7

% B 5020 511 7E(3.000,2.000)  (3.584,-1.848) (~3.799,-3.283)
(—3.683.2.135) Kb A5 PUA AR 20, U 35242500, % R ERA 1Y
ANIEER BT, AR BRI HERE A, KRS R H
AR,

(2) ShubertspR%k

B HEBE R vt B s AR R AP RN

fr(xy) = zsji-cos[(i+1)x+i]}-{ii-cos[(i+1)y +i] (&)

-10<x,y<10
e B B30 JR A AR/ R R iR 7604
A, B/ IMEH—186.7309,
BRI SELEL
F1 NS

Tab.l Test parameters

, ERR/NFEZIELS

N

B1 f, 5, HIMNQGAKAL % R
Fig.1 Optimization results of f (x,» with IMNQGA

B 247, (x, y)é’JIMNQGMM{: Z
Fig.2 Optimization results of f, (x,» with IMNQGA
2 Shubert B EHMIMNQGAS# B (LR

Tab.2 Typical optimization results of Shubert function

with IMNQGA

#5% Silxy) f(xy)
L NN 50 100
R 100 100
S e 20 20
HEPF B AAC, 20 30
HeBFE 2 Cr 3 5
HH A Ts 10 30
AR P 0.80 0.80
AR p,, 0.1 0.1
BT 2 2
e KAME 0.01n 0.01x

A RIS S W P A 1ElE b AL B EEE/NT0. 02

PRI 270 5l 4 T IMNQG AR R ELS, O, WAL, O, DEIEAL
S5 F2HTIH T HIMNQGALALS, O, pIFHSE ISR,

o5 M4 hx Fldshty BB, (60 G RN
1 —1.4258 —7.0843 —186.7299 10.3365
2 —1.4258 —0.8003 —186.7299 10.3365
3 —1.4258 5.4829 —186.7299 10.3365
4 5.4834 4.8581 —186.7302 10.3365
5 5.4834 —7.7083 —186.7302 10.3365
6 5.4834 —1.4251 —186.7302 10.3365
7 —0.8008 4.8581 —186.7304 10.3365
8 —0.8008 —7.7083 —186.7304 10.3365
9 —0.8008 —1.4251 —186.7304 10.3365
10 4.8584 —7.0834 —186.7306 10.3365
11 4.8584 —0.8003 —186.7306 10.3365
12 4.8584 5.4829 —186.7306 10.3365
13 —7.7085 —7.0834 —186.7309 10.3365
14 —7.7085 —0.8003 —186.7309 10.3365
15 —7.7085 5.4829 —186.7309 10.3365
16 —7.0835 4.8581 —186.7309 10.3365
17 —7.0835 —7.7083 —186.7309 10.3365
18 —7.0835 —1.4251 —186.7309 10.3365
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Tab.3 Table optimization index of f (x,)

o>

ik IRI) A THEES  PCPUNTH /s
IMNQGA 95.3% 52.7 6.2

QGA 90.7% 75.4 9.5
CCMNGA 97.4% 61.6 7.8

=4 AL, (B IERR
Tab.4 Table optimization index of f, (x,»

Bk IRI)H PRGBS CFRCPURRI/s
IMNQGA 92.8% 61.7 8.7

QGA 84.2% 87.9 13.8
CCMNGA 93.7% 78.2 11.8

FIMRAP IS IR R, XA T B IR 4,
QGA. IMNQGAMICCMNGA S AT . ABXEAIAT H
BERMNZIERE, QGAMIKSIEA —EBEM TR, 1
IMNQGAFICCMNGAERFF TR %, AElsGa ey
i, IMNQGANMUH M TQGA, i HILCCMNGAHA—
ERRERLS, X TERZIERE, EHEMPA R, XM
BUEH R BE TR A R, R E B R s SR A
EH BB 2 A BHETILE, H8h T AE— E R E LR
FHEAR T BIRNIB TR,

6 ZEit(Conclusion)

AR BREAQGATEMR IR JR Z I R B, W SIGH 18
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