FlITz0070 e DD 00000 ooon

LF-013
Reasoning Machine for Pattern-based Propositional Logic
t T T T T
Akihito Sudo Manabu Tsuboyama Chenli Zzhang Akihiro Sato  Osamu Hasegawa
if-then
(A B)-(C D)
C-(E —F) A B
C D (€ —=F) D
if-then if-then
if-then
if-
then
{ai -bjli,j=1,2,3  }
if-then
a b]_, bz,...
A-B
if-then
SOINN[1]
SOINN-AMI[2]
)
( ) ( )
if-then
A F A-B (3]
(A B) C)-(D —E F)
. 2
- If-then
t
1

183



FIT20070 e D000 ooooood
Input if-then
Short Term Memory v Lona Term Memory if-then
Learning Phase Cluster 1 || Cluster 2 | | Cluster 3
,,,,,,,,,, [FThenRule
Reasoning Phase
Fact
I
Reference
Reference I\Reference Reference
update Reasoning Machine
Generate a tree which has
Km d(ki, k)

single node :lolding input

Learning Machine
(¢}
Find conditioning parts similar to input

Find Winnirs inLTM

New knowledge?
VYES

Add Inputted If-then Rule
Similar conditioning part exists?

iYES

Add conclusion parts

corresponding to the similar

Make an edge between the first
conditioning paris as child nodes

winner and the*second winner
Eliminate old edges

Find conditioning parts similar

The number of input data is
to leafs of the tree

integer mult\i([él(sa of A ?
Remove knowledge which has less
than two edges.
v
Output
1:
1
if-then
if-then
if-then
then
if-then
then
if-then
then
if-then
M N M>=<N
- if-then
if-then
if-then
if-then

Qi - Qlk‘ ‘

N
+ min ‘
‘ {lmlN}:{Lz,mN};

P—P\

>

dlo k)= o, 2,
i M - i N -
Famin, o DIR-P, min, >0 -Qi
M N M o~ N~
'Alpl)/\(J/\l_‘ij_)(k/\l iJALAﬁQ'}
M N M~ N~
[QP")A(;AFQU)_’[APJA(TQ"]
(1 ) 2 (2 )
1
1 2
1
1 Aedge
_ A
if-
1 2
S
_ [maxd(k.k,) (if N =)
it. mind(k,k,) (if N=2)
N 1(2)
A Ku 1(2)
1
1 2
if- 1
if-then 2 1
2
if-then

OR

184

if-then



FlITz0070 e DD 00000 ooon

Sy if-then

if-then
if-then
if-then

if-then

A BL.C (D —E) C
“F G (H ) DD —E-—J A
B 2

(A, A), (B,B), (C,C), (D, D), (E E)

B.C (D —E) A B-C

OR

2 c (O
—E) C =J FG MH I (D —=E) F G (H I
-l

Acige = 100, A=50 3
56><46 14
20
280 if-then
D E E~(C N) F M (C N)-(G
oK (H J)-L

— —

A-B B
N H J) (G

185

A. Close door B. Open door C. Lab. D. Wall

e

—
G. Desk-1

X

© H. Desk-2

E. Hallway

F. Elevator I. Desk drawer-1 J. Desk drawer-2
(close) (close)
K. Desk drawer-1 L. Desk drawer-2 M. Down stairs ~ N. Room plate
(open) (open)
3:
20 1
if-then
if-then if-
then 4400 A_B
A B 20
1 if-then
980 if-then
10
if-then A-B B-D,B-E E-

(C N),E-F,E-M (C N)-(G

(G N-K (H J)-L
then
1 if-then
"1 - ( +
)” 4000
then 75.5%
3020 if-then
4
5,=0.3 if-then
4
if-then

) (C N-H J)

OR

if-

if-



FlITz0070 e DD 00000 ooon

1:
if-then %)
A-B 87 78.25
B-D 145 63.75
B-E 50 87.5
E-(C N) 64 84
E-F 31 92.25
E-M 146 63.5
(C N)-(G 1) 84 79
(C N)-H J) 111 72.25
(G H-K 140 65
H J)-L 122 69.5
980 75.5
if-then
if-then
3,804,840,166
3 B
20 1
if-then
3 A
20
10
5
SN
S, SN
[3]
if-then
if-then
if-then

186

(1]

[2

(3]

4:

S
g 100 |- , ,
S g0 [ f
2 | | —or=03
S | | -er=02
g 40 : |' --5r=01
g 207 5 ,
- : I
é 0 | . (]

10 15 20 25 30 35

SN ratio
5:
if-then if-then
NEDO

F. Shen and O. Hasegawa, “An incremental network
for on-line unsupervised classification and topology

learning,” Neural Networks, \Vol.19, No.1, 2006.

Sudo, A., Sato, A. and Hasegawa, O. “Associative
Memory for Online Incremental Learning in Noisy

Environments,” /JJCNN'07, 2007.(accepted)

(D), J90-D, 933-944, 2007





