FNEE R L¥E -
ML EE 7 —

EBP-EWLSZ#87NVIUXLDOKH
~IERBIB & X FRBE~
WAEERL « RAHIBE - PAHE
RRIEAN - BERE - EAHE

HRBKERER
s E BB VEEE Y X T A

Applications of the EBP-EWLS Learning Algorithm

~ Sinusoidal Function and Literal Recognitions ~

Yoshihiro YAMAMOTO, Kazuhiro SAKAMOTO *', Naoki MATSUDA *!
Mineto TAKATSUKA *!, Takuo OKUTANI *? and Tsuyoshi FUKUMOTO *?

Department of Information and Knowledge Engineering, Faculty of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail yamamoto@ike.tottori-u.ac.jp
* 1 Graduate School of Engineering, Tottori University, 680-8552, Japan
*2 Matsue Computing Center, Matsue, Shimane, 690-0835 Japan
*3 Fujitsu Kansai Communication Systems, Suita, Osaka, 565-0816 Japan

Abstract ¢ A new error back propagation (EBP) learning algorithm proposed by the authors is a method to assign a fictitious

teacher signal for each output of hidden units by an error back propagation method. Many methods can be considered for
updating the weight parameters. The EBP-EWLS algorithm using an exponential weighted least squares (EWLS) method for the

weight corrections is examined by the examples of the sinusoidal function learning and the pattern recognition of Arabic numerals.
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Table 5 Patterns of Teacher Signals

Pattern 1 Pattern 2 Pattern 3
01 0000 0001 0000
110001 0010 0011
210010 0100 0101
310011 1000 0001
410100 0011 0110
5] 0101 0110 1001
6] 0110 1100 1100
710111 1001 1010
81 1000 0101 1110
91 1001 1010 1111

Table 4 Bitmaps of Arabic Numerals (5 X 5)

0o
o
el o 13 B3 B

LU L [l L K L)

EeTE=
EaFE
ez

EEFERLE

SalE>
=a2EHE
EGETHE=
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Table 6 Simulation Results of Arabic Numerals Laerning

(a) Pattern 1

0 =03 o = 0.6 p =109
mi C A L U C A L U C A L U
3 10 95.3 27 201 5 272.0 138 455 0 | wwmem R
4] 34 53.6 13 | 230 41 110.3 10 | 589 34 | 2497 10 | 955
51 74 56.1 10 | 259 67 | 147.8 10 | 679 39 | 3037 10 | 997
6f 92 37.8 11 105 96 78.8 13 | 678 79 | 186.1 10 | 978
71 99 19.3 10 80 | 100 40.9 10 | 354 95 111.0 10 | 910
8| 100 13.7 10 11 100 15.9 10 69 | 100 308 10 | 474
9] 100 10.0 10 10 | 100 10.0 10 12 | 100 10.0 10 10
10] 100 10.0 10 10 | 100 10.0 10 10 | 100 10.0 10 10
20| 100 10.0 10 10 | 100 10.0 10 10 | 100 10.0 10 10

(b) Pattern 2

0 =03 o= 0.6 0 =109
m| C A L U C A L U C A L 9)
3 4 98.5 74 1 149 19 | 280.1 41 | 654 9 | 516.0 | 225 | 891
4| 59 52.1 10 | 251 70 854 10 | 581 58 | 1775 10 { 790
5] 76 432 10 | 220 90 99.9 10 | 649 69 | 1498 10 | 871
61 93 27.6 10 | 119 97 54.1 10 | 510 87 | 107.3 10 | 730
7] 100 17.7 10 | 240 99 19.5 10 34 99 61.0 10 | 906
8] 100 13.8 10 | 120 100 16.1 10 | 166 | 100 36.8 10 | 619
91 100 10.0 10 12 | 100 10.1 10 14 | 100 10.1 10 20
10} 100 10.0 10 10 | 100 10.0 10 10 | 100 10.0 10 10
20} 100 10.0 10 10 | 100 10.0 10 10 | 100 10.0 10 10

(c) Pattern 3

0 =103 = 0.6 o0 =09
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