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An adaptive algorithm for designing
optimal feed-forward neural network architecture

ZHANG Zhaozhao',QIAO Junfei',YANG Gang'

(1. College of Electronic and Control Engineering,Beijing University of Technology,Beiing 100124,China;2. Institute of Electronic
and Information Engineering,Liaoning Technical University,Huludao 125105,China)

Abstract:Due to the fact that most algorithms use a greedy strategy in designing artificial neural networks which
are susceptible to becoming trapped at the architectural local optimal point, an adaptive algorithm for designing an
optimal feed-forward neural network was proposed. During the training process of the neural network,the adaptive
optimization strategy was adopted to merge and split the hidden unit to design optimal neural network architecture.
In the merge operation, the hidden units were merged based on mutual information criterion. In the split operation,
a mutation coefficient was introduced to help jump out of locally optimal network. The processof adjusting the con-
nection weight after merge and split operations was combined with the process of training the neural network. There-
iore,the number of training samples was reduced,the training speed was increased,and the generalization per-
formance was improved. The results of approximating non-linear functions show that the proposed algorithm can lim-
it testing errors and a compact neural network structure.
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B2 ARZ AN ZRE R

3t bR, KT8 BT B IS R & M 4R 45
M5 ZEPRR, =i —F B &N BB 2™
REE AL 1B % (adaptive merging and splitting
algorithm , AMSA) . B IETE M 48 ) SRt B o, BB
AR i 2 M 480 55 12 T R LA e 3R
T, BIEN R M AR HAR. &5 B E Sk
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BNGHERE N {x(2) ,y(2),6=1,2,--- N},
KRR, S © AR S5 ¢ NN
HH o(¢) =o(Wx(t) +b;). & XFERE:
D=[0 ¢ Onrnl
j:':P:SDi = [0'1(1) O'i(z) O'i(N) ]Tai =1,2,-,
m; XA NEHER ¢,,,,(j) =1,j=1,2,---,N. H&
P £ By % 1
Y = [y(1) y(2) = y(N)]".
B W=[W B] A
Y = oW (1)

2 EfEEWMEX M

2.1 HEBHEX
REVEE X MY MBS MEEE RN
Poxn (2,y) U X F1 Y B BME 2R 50E /e

px(x) = fpx,y(x,y)dy,
PY(?’) = pr,Y(x’y)dx'
fiK#& Shannon € XH
H(Y) =- fpy(y)logoy(y)dy,
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max( || x@ - x* |, 1 y® -y ). (3)
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o = 1y? =y 0| = max 1y -y,
WHER(3) A
& = max(&y’,el).

B, 5 F 290 g g 0 BT LI E W
Z9 Al 2 (i) AR 50 B xR o
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i6Y) =~ LS O+ D) eV < 1) +

k) + (d+p - Dy(N) + 221
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(1) = -0.577 215 6,k BJBUE—K N 2 ~6.
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Fig.1 Flatness detection of error curves
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Fig.2 The approximation effect of y,
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Fig.3 The approximation error surface of y,
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Fig.6 The hidden node numbers during the process of
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F 1 512 T ASCHE AMSA B3k A4 [F] S AL
MM BEEHRITEER R SR, 252 M BE
% (optimal brain surgeon, OBS) ™’ | 3 K B ¥ ( cas-
cade correlation, CC ) '"*" 1 3% 4 ] 8 B B ( adaptive
merging and growing algorithm , AMGA) ! ‘&= 1% 2
FARBRRRBBIT R M B SEHNRE. Lk
B, TEHER &4 T 3 R 8 E &z 1T 20
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F1 BB EEEEEER

Table 1 The performance comparison of several typical al-

gorithms
HE Bl RANRSH
Y HE : -

RE  RE (BEWR¥O

0BS 0.04 0.0489 16.13

CC 0.04 0.0481 16.10

n AMGA 0.04 0.0472 15.18

AMSA  0.04 0.0435 14.67

OBS 0.1 0.1990 18.92

CC 0.1 0.1874 18.34

» AMGA 0.1 0.1582 17.06

AMSA 0.1 0.1507 16.73

bt 3 ZRAT B & AR S A BT BIE R U S
BRR S A R R LG B8, R T —
F BGERL AT & MBS MBOT Bk Bk RY
FEMZ M 45 ] 3R P A% B & M43 St
SR RRAMEREE, LIEF B N4 M
RET R, BB A 2 . B 2 4
HREARMELERPOBEN KLk, BSRWT
.
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2) AMSA Bk BT FE X2 M 4% 21 i R IEH
BRE R b BEGRT 1 2 I 45 2 M e AR S
SNMBSHHEIEE, BT W IFHEARRE S
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