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Design of RBF neural network based on SAPSO algorithm

ZHANG Wei', HUANG Wei-min
(College of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: Aiming at the dynamic optimization of structure and parameters of the radial basis function (RBF) neural
network, an optimization algorithm based on sensitivity analysis (SA) and particle swarm optimization (PSO) for the RBF
neural network (SAPSO-RBF) is proposed. Firstly, the number of particle information is randomly initialized, and the
particle information is added and deleted by the sensitivity analysis in the learning phase, and the network structure of the
algorithm in first convergence is determined. Then, after the algorithm reaches convergence, we analyzes the sensitivity of
the optimal particles, deletes the redundant information, and makes the algorithm re-divergent. An inertia weight update
method is proposed to make the algorithm perform multiple divergence and convergence in the solution space, which
enhances algorithm search ability while reducing network structure, and the convergence of SAPSO algorithm is proved.
Finally, the results of experiments show that the proposed SAPSO-RBF algorithm has good self-organizing ability and
has greatly improved the network structure compactness and accuracy compared with some other existing methods.
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sk — B 18 31 00 9 B 5P A 1 RBURK R A
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Silt+1) = 088i(t) + 025 (16)
X (16) A — AL, A
Si(t) = Hsi(t) . (17)
; MGl

T FHURFE T RT3 B2 SRR

TER VR IEAR T R v, b7 75 B s B,
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FUFT AR 2 eI S50 3 R B N
fij (t) = pi i (t),
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(1),
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o6 NIX A1 [0.2, 0.5] A EL

7T 75 AT A B A, 5 R 2 X % %
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Uz’,H+1(t (19)
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JE B i SRR WS SRE, 45 HH 3 AN R AR .

BRig1 kT E P MERERAMLE
G(t) &M {Pi(t),G(t)} € I, I r g,
P, (t) F1 G(t) AFAERAIUE P* F1 G*.

BiR2 FHE0< T, <t k>0ffifFAT, < t*.

FRI%3 A7AE 01 > 0,0, > 0LL K& IE 1 6 BUA,
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J& v (¢) B SER 0. R T 45 HH L UE B A2,

BN @), B AL E SN
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ai,d(t+1) ai,a(t)
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1 1
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L+W () —0 —W(t) 01P;4(t) + 02Ga(t)
1 0 0
0 0 1
(25)
W (t) PRFIEZ T
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A =1,
Ay =
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W 2
L+ W(t)—0— /(1 +W(t) —0)2 —4W(t)
2 (27)
WL FA1 B a0 (t) W AT RN A
aia(t) =l + oAy + I3\, (28)

by, b, 1 P90 H H. i SCHR (3] T BAFS 3, 24k
1~ A 3 8 LI, SRR SR 78 56 A
0<W() <1,

{0 <0 <2(1+W(t)).
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tll)rgo a; q(t) = tli)rg(elﬂ,d(t) + 0:G4(t)) /(61 + 69).
(34)
5 1 AT BAAS 2]
tli>m Pi,d(t) = P*, tllm Gd(t) =G*. (35)
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3(a) F1IE 3(b) 43 7l 45 T SAPSO-RBF 5 ik
) Mackey-Glass B [5] 37 71 T 4y tH &5 5 A1 2, o]
LA i, SAPSO-RBF H32 (1) Tl 4y H A 16 40 47 i R
5 00 28t ARG R 22/ T 0.04. B 3(c) AT 3(d)
SAPSO-RBF B35 AE 2 2] it 72 o X 28 25 4 (1) ) 25 1
RO AR, SRR S o) i R A i A D B I A
TE SRS 1 USRI 0 X 285 5 ) K/ BETE AR A 2
> B ek 1) 3 e 81, 7 29 5 600 PRI AR Bk
I8 B B 1 RUSCEI, T X 2 TR B & 2 AR 48 0, B0k
KRB IEAE 152028 /e A, SRR B 56 2 RIS, M 4%
HATRAEAE TURBR & B T, FE IO B e 4%
W SAE SEAR A B 22 2 RIS, RS T

(IR AR B i 5 4 T P 245 5 4

LA H T LR A [F] 5032 % Mackey-Glass B[]
7 AT s B 45 SR i 3R 1 AT BUE H AT PSO-
RBF“, AI-RBF'®  GA-RBF!!71, APSO-SORBF!'*! | AI-
PSO-RBF!'®! D) J2 SATW-PSO-RBF!!°! £ 7%, SAPSO-
RBF HE 245 3 U SIUR, S I 2RI BERMSE .
IR F Bt RMSE Al MAE B /)8, 1717 HL A 5 147 5L 1) ) 2% 45
4. EIR GGAP-RBFO EyL M Be RMSE AH# T
SAPSO-RBF 52 51 /N {H & 75 K FEAH 22 A 2 1) 17
N, SAPSO-RBF H.97: ] [% 2% 25 4y 58 fiy B4, [ i, A %5
T HoAt % b 559%:, SAPSO-RBF 45355 19 1| 4 I 17 01 0]
T B[] B

R1 FEIEEFN Mackey-Glass B 18] F 51 B 14 G FEFREL 3R
Hk I MR Fﬁﬁ%w Wt /s PRINE /s
WSl W E RMSE)  RMSE MAE AT
1 0.0189 11
SAPSO-RBF 2 0.0147 0.0127  0.0089 9 804.5 0.0032
3 0.0126 8
PSO-RBF!¥ 1 0.0197 0.0208 0.0249 12 859.6 0.0047
GGAP-RBF!®! - 0.0102* 0.0121*  0.0103 12+ — 0.0042
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