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(Myung-Chan Kim and Chong-Ho Choi)

Abstract

: A new algorithm is proposed for training the multilayer perceptrion(MLP) in pattern classification

problems to accelerate the learning speed. It is shown that the sigmoid activation function of the output node can

have deterimental effect on the performance of learning. To overcome this detrimental effect and to use the

information fully in supervised learning, an objective function for binary modes is proposed. This objective

function is composed with two new output activation functions which are selectively used depending on desired

values of training patterns. The effect of the objective function is analyzed and a training algorithm is proposed

based on this. Its performance is tested in several examples. Simulation results show that the performance of the

proposed method is better than that of the conventional errror back propagation (EBP) method.
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Fig. 8. Learning curves in pattern mode.
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Table 1. Results of batch mode learning.
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the proposed objective function.

3. MEZ &g Ll ENell1920]ntel #E
%o *4”@"“*1 HA 5 F & ZAHJYTE o] k3l

g 2NEE 7|Ee] BATFE AT W9 A9
g ZegdeE A o F Utk ¥ dolA
& AHEShe A dF 2yl =¥ gET
A1) e 40l (00l o] e T

g5 Algstyele 2o BE4do] sbesith &
= 7H’“°}71 A 7t s ER 2ol AL
Holgt Aztsle] 37l = 7MH SEuhHe dF
o) Al F2 sh5H(square oot learning)[20]& F HeEj&
Ex—‘lﬁc}—r"ﬂ A¥sted Ag-stadet

olF UM ZAHE dHAAM AIRPY FERE ZEE

T
=

o
- o
FEJQLE_,

C T Ty P g
‘U o g oo e
-
!
_l

='=ﬂl

QA e £AFIN TN GHEEE A
g3tgch ¥ 599 4ol G450 BF Y3aAn, 4
st R4 28BE AT T4 99 549 WEE v
o @ ol AR e v uste d, A o

oy
i3
k!
L)
N
O

T YA ASFoRM, HE 2ue]
. %M—g— a7 Be % 55 AN A%
T SEIAON FR BRAE A A5 W

The proposed objective function
with square root learning

[N}

Avg. no. of miscalssified patterns

0 1000 2000 3000 4000
Epochs
¥ 100 ZE £5d Yy g
Fig. 10. Average number of misclassified patterns.
IV. 28
HEEF TAA xtgdqt shg gagFol o) g
9 BEA47 S8l FFeTh T2} e o



8

% GTYFL 7Y 19T G5 FRYZo|AW, HAEE
7 gu, So] AdsHe ASE Bk £ =ReA: 9
HEFR FAE O34 12 WARE sl
Jf ST W FUE olFol TS = HHTPo]
wsHE A900] e $AL o1, 1 A%E deos o
FEE A AAskeT,

4% B3 FUT olFe] 1wl iyl WA
olfE AR EFH Aol WAL Aol ARo|= §
ol ofF AL 71g71% BEFHF) A1Rol= P

U700 s Q7] Aol oo BHL glolw
A, AEgEe QHe ANBo olgat: F Jug =

A4 Akt o] BEARYrE 7 Y wsvin) 44
o] ZFEEgted deHE F e E4FSE AHLEH 2
FEEHgolge ARE FE3 #8F F YA stgrh A
etd F ANY 285 g4 E A aRol= e ziahE
Ao g, AlaRo|= 3o WS HosTE Jd88
goh e 7HR] R HFHAA T HEE FHEFANN F
25 e Shgal 2k °l$°ﬂ et =Y g
e A dEARE HATh B T ¥HE Ex—i‘}%}-*r
= 71& BA%rHT) SEE 371 Hsto] o w7
AF/E BAFa Jrt 183 o] BHFeE AHEE o &
& Zub dAste =Y sgThe JhE asd e E
A ALgE A HA @E5E = dSS ZoAFeA BA
o F PHE EARgreE M g dyEet ohlel g&2
SEu s ol Atgo] shEdlit £ HeE B30
7128 LA AA WHE 71E9 B 712 24
A e 84 {83l B B de 29
oz gy}

1

N

12

FS ko]
“An introduction to computing
IEEE ASSP Magazine, pp.

[1] R. P. Lippmann,
with neural nets,”
4-22, April, 1987.

[21 D. E. Rumelhart and J. L. McClelland, Parallel
Distributed Processing, vol. 1, vol. 2, MIT Press,
1986.

(3] J. Hertz, A. Krogh and R. G. Palmer, Introduction
to the theory o neural computation , Addison -

Wesley, 1991.
[4 R. A. Jacobs, “Increased rates of convergence
through learning rates adaptation,” Neural

Networks, vol. 1, pp. 325-334, 1988.

[5] A. A minai and R. D. Williams,
backpropagation through learning rate and momen-
tum adaptation,” Proc. IJCNN, vol. 1, pp. 696-679,
Jan., 1990.

[6] A. A Minai and R. D. Williams, “Back-propagation
heuristics: A study of the extended delta—bar-delta
algorithm,” Proc. IJCNN, vol. 1, pp. 595-600, July,
1990.

[71 S. Becker and Y. Le Cun, “Improving the conver-
gence of backpropagation learning with second
order methods,” Proc. 1988 Connectionist Models,
Summer School, pp. 29-37, 1938.

(8] S. Shah and F. Palmieri, “MEKA -~ A fast, local
algorithm for training feedforward neural net-

“Acceleration of

M -

(9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[21]

(201

[21] 493, A2z,

[22]

-

ASst- NAEES =2A M3 A Hes 1997 12

works,” Proc. IJCNN, vol. 3, pp. 41-46, June, 1990.
R. S. Scaleo and N. Tepedelenlioglu,
algorithm for training feedforward neural net—
works,” IEEE Trans. Signal Processing, vol. 40,
no. 1, pp. 202-210, Jan., 1992.

H. Sawai, A. Waivel, P. affiner, M. Miyatake and
K. Shikano,
time-delay neural networks for spotting Japanese
phonemes /CV-syllabes,” Proc. IJCNN, vol. 2, pp.
81-89, 1989.

K. Lang and M. Witbrok, “Learning to tell two
spirals apart,” Proc. 1988 Connectionist Models,
Summer School, Morgan Kaufmann, 1988.

M. Riedmiller and H. Braun, “A direct adaptive
method for faster backpropagation learning the
RPROP algorithm,” Proc IJCNN, vol. 1, pp.
586-591, 1993.

J. M. Zurada,
forward neural
1808-1811, 1993.
A. Atiya, A. Parlos, J. Muthusami, B. Fernandez
and W. Tsai, “Accelerated learning in multilayer
network,” Proc. IJCNN, vol. 3, pp. 925-929, 1992.

A. G. Parlos, B. Femandez, A. F. Atiya, J.
Muthusami and W. K. Tsai, “An accelerated
learning  algoirthm for multilayer perceptron
networks,” IEEE Trans. Neural Networks, vol. 5,
pp. 493-497, Sept., 1994,

Myung-Chan Kim and Chong-Ho Choi,
root scale and momentum corntrol for BP learning
Proc. ICONIP'%, vol.

“A fast new

“Parallelism, hierarchy, scaling in

“Lambda learning rule for feed-

networks,” Proc. IJCNN, pp.

“Square

in classification problems,”
2, pp. 761-766, Oct., 1994.
R. Anand, K. Mehrotra, C. K. Mohan and S.
Ranka, “Efficient multiclass
problems using modular neural networks,” IEEE
Trans. Neural Networks, vol. 6, no. 1, pp.117-124,
Jan., 1995.

S. Ergezinger and E. Thomsen,

classification for

“An accelerated
learning algorithm for multilayer perceptron:
optimization layer by layer,” IEEE Trans. Neural

Networks, vol. 6, no. 1, pp. 31-42, Nov. 1995.

Az, HEE, “AA3 2 dF stg)” AR
583 =%4, vol. 32-B, no. 3, pp. 100-108, 1995.
A AT, “MAEZ stgA tEFedAxty 7}

T 2713 W, Al 18] gy REAo sted g,
pp. 119-124, 1995.
Myung-Chan Kim and Chong-Ho Choi,

root learning in batch mode BP for classification
ICNN, pp. 2769-2774, Nov.

“Square
problems,” Proc.
1995.

“UHRIRE TEA] hEAA R A}
F2 2713 WY, A 13 $EFZA ] st 3,
pp. 119-124, 1995.

S. Huang and Y. Huang, “Learning algorithms



Journal of Control, Automation and Systems Engineering, Vol. 3, No. 6, December, 1997

{231

(24]

for perceptrons using back-propagation with selec-
tive updates,” IEEE Control System Magazine,
pp. 56-61, April, 1990.

A. Rezgui and N. Tepedelenlioglu, “The effect of
the slope of the activation function on the back
propagation algorithm,” Proc. IJCNN, vol. 1, pp.
673-678, Jan., 1990.

A. Van Ooyen and B. Nienhuis, “Improving the

19681 39 219 24, 1990 29 A&
Weti Fnus AoiASTAT E3l.
29 Medsti detel Aol
23stz AALEY. 19979 89 A e
s ekl Aol AZFea wabEsl.

A A4 SDS 25-F wAEore A

Z3za, e g4, do]gule]d,

[25]

[26]

=|

=
S

convergence of the back-propagation algorithm,”
Neural Networks, vol. 5, pp. 465-471, Nov., 1992.
M. L. Brady, R. Raghaven, and ]. Slawny, “Back
propagation fails to separate where perceptron
succeed,” IEEE Trans. Circuit and System, vol.
30, no. 5, pp. 665-674, May, 1989.

A, HEy B/RE gEAAAe & gHds g

G meAFe AY, AR =E, A,

L,

-3

Ao} - AAws} - AL EFEHY =54 A 28 A 45 FE



