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Design and Applications of Particle Swarm Optimization
Based on Competitive Learning
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Abstract: To solve the problem that traditional PSO algorithm is easy to fall into local optimization. a competitive learning —

(Faculty of Automation, Huaiyin Institute of Technology, Huai'an

based particle swarm optimization (CLPSO) algorithm is proposed. In CLPSO, first, by dynamically calculating the fitness value of
particles. the population is divided into three subgroups: the optimal region, the reasonable region, and the alienated region. Second-
ly, according to the evolutionary characteristics of the particles in the three subgroups, different updating and variation modes are de-
signed for the three subgroups respectively. Then, 12 benchmark functions are used to verify the performance of the algorithm. The
experimental results show that the proposed competitive learning strategy can effectively overcome the premature convergence short-
coming of classical PSO algorithm in dealing with complicated optimization problems. Finally, the CLPSO algorithm was used to opti-
mize the parameters of the fuzzy neural network, and the CLPSO—FNN algorithm was designed, and the soft measurement model of
effluent ammonia nitrogen was established. The experiment showed that the CLPSO— FNN soft measurement model could measure
the effluent ammonia nitrogen concentration more accurately and in real time.
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Ji. KB —ARE A FNN S HUF % FNN ],
3 R A > TR W AR B O Ak B S s AR AR B 0
A B AT A& B TR o RO TR, B T AR
WAL, ®m TSR . CLPSO B H & R £ 1F
[ 3E I 2 3 5 g AT LA FNIN R 26Ok A 5 o 10 5 b

HE

%t CLPSO W BEWI a1k ¥, i.e. » D=20. M=40., t,..=5 000;

t=0;

fori =1 to M do

BEHLAI IR 1L

end for

while ¥ J£ LA F do

MR & 3 K A 2 o 3 4

for: = 1 to M, do

A 23 20 (5) HBR TR 5

end for

fori = 1 to My do

AR 23 2 (2) A2 26D TR TR 5

end for

fori = 1 to M, do

HRAE A 2D Bk 1IR3

end for

t=t+1;

end while

i IR AR

D %% FNN 1 CLPSO B uth S5 .
2) BEREAR B R 4> U G4 R A, O X AR AR SR
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| fi |

Bl 6 CLPSO {4k FNN i #2 K

PEATIH— L WAL, DR IE PR 45 SR A .

3) SRH CLPSO B3k%F FNN 25T IE .

4 BEALEIEG b CLPSO B3k ok 77 &, 3X 207 & 4y
B FNN e, seE A RG2S

5) B AUISREIE . AR FNN S A4 R 1 08 B B, 53X
B, 35N R (E R A S BAREZ M iRE (RMSE),

6) HAAIE N R AE . VA FNN BAUE &2 3R L Ik
F- Lo

T EHIIGAE R ENN #E7005

&) WML, A AR, W i FNN,
4.3 HAKkFEMNEREXRK

SCE SR KR (WD, B (DO) WA, K pH,
Afbiclimf; (ORP), HIKIEAZ (NO, —N) X 5 A~FH¢
iERA, K NH, —HEAME— %l . KN RS
ARALERT SRBERCHE 1 000 4, B ML IA] BE B 900 41 R Il 4k
£, F4 100 HIERMRE, HEMSRIFTERER, ¥ CLP-
SO 4ERERE 200 4, FRREEALE R 40, SEARIKECH 500 K.

B 74T 4 Fout b Sk X 7K NH, — N ¥ & 1)
TIN5 S AN T R 25, W AT R E 7 (a), FTLLE B
CLPSO—FNN #1508 §& % 32 4 485tk NH, — N S BR
., W CLPSO—FNN R %} 7k NH, —N & & B A&
TR . AP E 7 (b) T4, MLP 5 FNN—EBP
PR AR 7k NH, —H f il iR 22 % K, CLPSO—FNN
T 2 e/, FEEEPFTE 0.3 Z A, #£ I CLPSO—
FNN [ 1000 P B4 7T LA T 8 57 75 /K b 315 FR A Ak i
H AL . CLPSO—FNN #8550 M4 fg #5 b 0 R A LA R
JUAE . B St FNN A& & 5 b Mathematic model #1 Dynamic
ARX LA K MLR X 3 Ff f2# ML A AL PE GE A0 A, HOROE.
i T FNN B 4e 80w, 1251 200 4k, FIFAES 0 PSO ik
FNN 5 i A J& e fit . A 3¢ CLPSO Bk MR 2k T15 48
PSO, H A CLPSO 4kt FNN BE 1% e fi A J& 3 5
. BUSTIF MRS, R 6 A TARE LMk FNN
PR LS, FTLLE L, CLPSO—FNN & 5 i g 45 Pk A R
AR T3 1 Mathematic model F1 Dynamic ARX 2852413

iR, W EAL T 4% 4 ) DFNN, FNN— EBP L) K PSO #i
LC—PSO flifb i) FNN =AY,

TR 4R / (ng/L)

900 920 940 960 980 1000
BRFEA

=]
g
=
E
~
#
B - MLR
= -L —-— FNN-EBP
B L5 i ==
: . _ —== CLPSO-FNN
900 920 940 960 980 1000
WA
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P70 7K NH, — N 150 45 2R 0 5 ) 3 22
F£ 6 AR EMRE K

(=87 IR i RMSE K /%
Mathematic'? — — 90. 87
DynamicARX"™" — — 85.12
MLR?" — 0.624 4 90. 51
FNN—GSA™! 16 0.3380 96.15
D—FNN™ 20 0.283 6 96. 28
FNN—EBP 20 0.497 2 94, 38
PSO—FNN 20 0.375 8 95. 68
LC—PSO—FNN 20 0.223 6 96. 64
CLPSO—FNN 20 0.190 3 97.22
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Ab P 22 06 ) A R AN B % Bk HE R R R A, U R A 9 f b
i, T EL AR A% 38 2o T 4 2 20 WL AR k1m0 P2 o) R
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ol 22 T 45 14 v RN S B, DT R A 7 K Ak B AR K A
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W N EE R B, N A% 5 G0 56 7R & 0% 100 R 92 fh 48 3t
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