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(The Development of IDMLP Neural Network for the Chip Implementation
and it's Application to Speech Recognition)
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Abstract

This paper described the development of input driven multilayer perceptron(IDMLP) neural
network and it’s application to the Korean spoken digit recognition. The IDMPLP neural network
used here and the learning algorithm for this network was proposed newly. In this model, weight
value is integer and transfer function in the neuron is hard limit function.

According to the result of the network learning for the some kinds of input data, the number of
network layers is one or more by the difficulties of classifying the inputs.

We tested the recognition of binaried data for the spoken digit 0 to 9 by means of the proposed
network. The experimental results are 100% and 96% for the learning data and test data,
respectively.
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Fig. 5. Learning process of network.

(a) the number of output nodes and that of
hidden nodes are equal,

{b) nodes are appended to the hidden layer,

(¢) bias are appended to input layer.
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Table 1. lLearning data for English capital letters.

Char. Input Output
|
A0;j010 011 000 010 000 00001
B 001 011 000 000 001 00010
C 000 000 000 001 001 00011
D 010 010 001 001 000 [ 00100
E 001 0600 001 010 000 00101
F 011 011 000 100 000 00110
G 011 611 0600 011 000 00111
H 010 011 0006 011 001 010600
1 001 610 001 001 010 01001
J 001 010 010 000 000 01010
K 010 010 001 001 001 01011
L 001 010 000 010 001 01100
M 611 011 000 100 001 01101
N 011010 010 011 001 01110
0 000 000 000 001 000 01111
P 010 010 000 010 000 10000
Q 010 011 001 001 000 10001
R 010 001 000 101 000 10010
S 000 000 DOO 010 000 10011
T 010 011 06006 010 001 10100
U 001 010 000 010 000 10101
Vv 001 000 000 000 001 10110
w 100 110 001 010 001 10111
X 100 110 001 000 001 11000
Y 010 011 001 010 001 11001
Z 001 000 010 010 000 11010
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Foha 429 dold

I/0 data appending arbitrary values to

Char.

Input

Qutput

original Tadded

= < c 3

No=< o

010011000010
001011000000
000 000 000 001
010010 001 001
001000001 010
011011000100
011011000011
010011000011
001 010001 001
001 010 010 000
010010001 001
001010000010
011 011 000 100
0110100610011
000 000 000 001
010010000010
010 011 001 001
010001 000 10t
000000000010
010011000010
001010000010
101 000 000 000
100 010001 010
000 110 001 000
010011001 010
001 000010010

000
001
001
000
000
000
000
001
010
000
001
001
001
001
000
000
000
000
000
001
000
001
001
001
001

000}

00001
060010
00011
00100
00101
00110
00111
01000
01002
01010
01011
01100
01101
01110
01111
10000
10001
10010
10011
10100
10101
10110
10111
11000
11001
11010

011
011
001
011
011
011
011
011
011
011
011
011
111
011
001
010
011
111
010
011
011
101
111
111
011
011
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Fig. 6. Construction of the system.
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Table 3. 1/0 data appending bias to input.
Char.| Input Output
B_[ original original added
AJ1 010011 000 010 000[ 00001 011
B (1001011 000000001l 00010 011
C11 000000 000001 00100011 001
DI1 010010001001 000[00100 011
E (1001 000001 01000000101 011
F I o011 011000100 000/00110 011
Gl 011011000011 000[001121 011
HI1 010011 000 01100101000 011
I {1001 010001001 01001001 011
J {1601 010 010 00000001010 011
KJ11 010010001001 001J01011 011
Ly1 001 010000 010 001]01100 011
M1 011011000 100001101101 111
N1 011010010011 001101110 011
O 11 000000000 001 00001111001
P11 010010 000 010 00010000 010
Q1 010011 001001 000110001 011
RJI1 010001000 101 000110010 111
SHL 000 000 000010 000710011 010
TIIL 010011 000010 001110100 011
(1 601010 000010000} 110101 011
V1T 001 1000000000012 10110 101
WIll 100 110001 010 001] 120111 111
X 11100010001 000001711000 111
Y1 010011 0601 01000111001 011
Z1 001000010010 000711010 011
E o4 EA 4% Ages Aol e agel
4t
Table 4. Lecarning results by degree of weights.
M. S [ _
e 100 50 40 30 20 15
1 61 65 69 61 66 53
2 84 84 84 88 73 57
T
3 100 100 100 100 84 75
4 96 84
5 100 38
7 96
9 ] 100
%k
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Fig. 7. The process of input data extraction.
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