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Abstract  Continuous particle swarm optimization algorithm based on quantum methodology is proposed in the paper.
The algorithm mainly uses superposition characteristic and probability representation. Superposition characteristic can
make a single particle present several states. In other words the characteristic potentially increases population
diversity. Probability representation is to make particle’ s state be presented according to a certain probability.
Compared with other methods for test function in the experiment the results demonstrate the proposed algorithm is
better and more effective. Additionally acrylonitrile reactor is used as modeling object in the real application. Three
evolutional schemes are used. The experimental results show that the networks trained can the better predict the
acrylonitrile yield through using three evolutional schemes.
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Procedure initialize

begin
forj=1n
ford=1 m
r = random 0 1
Popul d j =r
Popu2 dj = 1-7"°°
end for
end for
end
n m Popu
a Popu 2 d j J d B
4 3 5
Procedure change
begin
forj=1n
ford=1m
LocPopuPhase j d =atan LocPopu 2 d j /locPopu 1 d j
PopuPhase j d =atan Popu 2 d j /Popu 1 d j
end for
end for
ford=1m
GloPopuPhase d = atan GloPopu 2 d /GloPopu 1 d
end for
end
LocPopu GloPopu
LocPopuPhase PopuPhase
2.2
7
A@t};l =w x A0y + ¢, rand arctan p, - arctan y,; + ¢
j=12 n d=12 m
w Ay t j d
1 rand arctan pj J
d arctan p,, d
a_t,-:}]] cosA\ ’j;' - sinA@"j;'
ﬁtj” - sinA@'j;lcosAﬁtj}l
A t+1 j d
oy B t+1 j d

Procedure update

Popu 1 d j J

rand

(&)

t
Qj

Bi

i B

GloPopuPhase

arctan p,, — arctan yy

t=1 Af;, = rand ¢y

d arctan y;,
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begin
forj=1 n
ford=1 m
if epock= =
detaPhase j d =rand
else
detaPhase j d = w * detaPhase j d + ¢, * rand
% LocPopuPhase j d —PopuPhase j d + ¢, * rand * GloPopuPhase d - PopuPhase j d
end if
TempPopu 1 d j =Popu 1 d j * cos detaPhase j d —Popu 2 d j * sin detaPhase j d
TempPopu 2 d j =Popu 1 d j *sin detaPhase j d +Popu 2 d j * cos detaPhase j d
end for
end for

Popu = TempPopu

end
epock
2.3
a b 01
a b
Procedure observe
begin
forj=1 n
ford=1m
ifrand 1 <p
PopuValue j d =Popu2 d j>* b-a +a
else
PopuValue j d =Popu 1 d j*>* b-a +a
end if
end for
end for
end
p PopuValue j d
2.4
CPSO-QM 2
5
CPSO-QM
12

Procedure CPSO-QM

begin
set parameters

initialize Popu
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observe Popu
while epock < = Max _ Generation do
begin

evaluate Popu

store the global best position and fitness

store personal best position and fitness
change Popu

update Popu

observe Popu

epock = epock + 1

end
end
change Popu

observe Popu

2.5

m m>1

observe Popu

RCQGA’
Epock x m x4n  AEPSO* O Epockx mx Tn+1 +n  AQPSO’
O Epock x m x4n +3n RCQGA
AQPSO CPSO-QM AEPSO
3
CPSO-QM RCQGA’
AEPSO * AQPSO? . AEPSO
0.7 1.4 1.4 5/10 10. AQPSO
Sun ’
0.6 c;=1.6 ¢c,=1.8 0.7
40 50 2000
Sempron 1.79GHz 512MB RAM Windows XP  Matlab.
6
1 Tablet
fx = 10°x + Zx%
i2
n=30 -100<x, <100
2 Ackley
12 RN,
Foa o= =200 "N T2 _en X 4 22.71282

update Popu

evaluate Popu

T m .

CPSO-QM

change Popu update Popu

O Epockx n 2m+1 +3nm+nm n
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0
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n=30 -10<x, <10

3 Griewangk

n=30 -100<x; <100

4 Rastrigin

n=10 -5.12<x,;<5.12

5 Schwefel

S ox = 418.9829n + > wsin(/ T x 1)
i=1

n=10 -500< x, <500

6 Rosenbrock

n-1
fa =100 %, -« 4 x-17
i=1

g0~ 1e( )
[ x :;4OOO_HCOS«E +1

n

fx = >, &t - 10cos 2mx;, + 10

i=1

0.

0.

n=20 -2.048<x;,<2.048 0.
1 6
1
RCQGA 1.277 3.1362 3.6974 5.99430
bl AEPSO 1.6772 2.1537 0.3292 22.4323
AQPSO 0.488 0.6375 0.1040 10.8217
CPSO-QM 8.7157e-22 4.974e-14 3.517¢-13 17.4840
RCQGA 8.9130 12.1685 1.0313 6.9497
Ackley AEPSO 8.1439 12.4751 1.3163 24.4011
AQPSO 4.0260 5.15820 0.6134 12.6090
CPSO-QM 1.3350 3.03030 0.9556 19.7610
RCQGA 4.8380 8.1637 3.3522 6.67210
AEPSO 1.4943 5.4419 1.0449 22.9174
Griewangk
AQPSO 0.1896 1.2494 0.2132 11.7028
CPSO-QM 0 0.0963 0.1259 18.2166
RCQGA 11.2659 30.5632 8.9187 3.009
AEPSO 9.15660 16.1847 3.3879 12.196
Rastrigin
AQPSO 2.98800 12.9691 5.7875 6.3136
CPSO-QM 0 3.4040 2.6667 9.8431
RCQGA 36.5022 71.1477 24.2947 3.6252
AEPSO 28.4655 36.4609 7.6096 12.4923
Schwefel
AQPSO 0.13130 7.75560 9.1505 6.51530
CPSO-QM 1.2804e-04 0.2116 1.3028 10.3861
RCQGA 55.8751 193.6183 118.7841 4.2906
AEPSO 90.8838 146656 32.259% 22.2677
Rosenbrock AQPSO 22.0642 38.5762 15.9526 12.5935
CPSO-QM 17.2517 43.9263 38.5442 19.5299
1 AQPSO CPSO-QM

CPSO-QM
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