F8t A3 =83 A2998 A1E pp. 199~207, &AEta,
Journal of Engineering Research Vol. 29, No. 1, pp. 199~207, 1998
University of Ulsan.

A 72 AL A =234 AFf=g

AR - ol 5%
FHARSQ TR

<8 9>

Azre] AA] HAYAME B ALZolut AFIEC] 2REC RF E59 73 FHE s
T Ae] ofHz, aRE Aleld] #AE ARSI 1 BAEEL Foto] T Lo 7|g€n) wpe}
A, old QIzhe] AAHAT AR FFE s AT HAE o] & APadzg 54
g 7 ole BEE B =RdAe AAsa it

=Eol A A 2 g a9z g A48 st A BN Ad 2=
R UER oF EFY TXE o&3d FEHE MY BAE Alojd M2 dE YARE 7}
ALE F ., 0lg sgdtA Tozd ggEHE YN 2 AYD BAE Al =528 A
PSEE Btn ek Heh 22 dME 9AE EU¥oRH, A Fowoz HAY 4 g
M adze) B25ge HeT F Y25 syt walM, 48 T2E o)4F 7)E Fojg A
AYE &% AF FAF o] &3te] T Ealo] Wisle] Egoz sAForn A =
st 715 F7k A% AAYE AL, ofrlel AN ag=Z ZEY AdH BAES
AAMNF oA At A Yo FARN xEFo] tahe] AAFE Bolz Yok

A Sequential Neural Network for Conceptual
Structure Recognition

Soo-dong Lee - Seong-jin Kim
Division of Computer Engineering & Information Technology

<Abstract>

* o] ERE IWTHIE GUYIFT FedF el 5ol ATHUS

..199..



In the processing of human perception, a memory is not accumulated the total image or
the special symbol of things, but the memory is accumulated the spreaded characteristics of
them. After he connects special relation of things, as the use of principle of Neural
Network which do similar action of human’s brain, Pre-CPNN (Preprocessing Conceptual
Processing NN) can be trained and recognized the conceptual structure.

In this paper, for training and recognition of conceptual structure, this model consist of
three phases : PSDNN (A Patten-Sensitive Dynamic NN), tree, CPNN(Conceptual
Pi-ocessing NN). At first, a character of the given structure is recognized by PSDNN.
Secondly, because of avoiding of duplicated structure, we make tree by use of source
concept and relation. As the result, inserting of preprocessing step is solved the difficulty of
connectionism. For the last time, a node of tree is trained. As adapting symbolism which
use data structure and connectionism which use NN, proposed model can be trained and
recognized the conceptual structure.
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Conceptual Relation

Relation Code
AGNT : agent of 0
1S :is-a 1
CHRC : characteristics—of 2
INST : instrument-of 3
OB] . object-of 4
METH : method-of 5
KIND : kind-of 6
POSS  : possession-of 7
STAT : status-of 3
CAUS : cause—of 9
LOC : location-of 10

1. B4 A= HeE

Fo|d FRAAN FEd 71 AIER BASL o838l WA I=FE FAHDL 1Y 2
o & g adgxg 2 # 9ok

Ad @ql 23 A A4 2=
= e} 1
vhe} 7} & 3tk 2

EE ! A A 4

Uk o) A 10
A T4 1
= LA 7
A AN w3 1
Ukt 3] A&k 2

A A B}} 38} 7] & 4

Z A & ok 7l& 0

A A s} AlBZ R 4

X 2. MEETY &4 R=E.



CEERE R

B Al 8t ot

CoBJ >

74 & &t ct

()
a9y 2 Md a2z 74

22 EY 14

Uehd Z1d 2 EeAE 39 35 o] F /Y FEEE I=rh yehdoh old F35
A 2HZSE Hsty) Qe Eg] F2E o|83ly] HAste] A=Y 4 ol F7t
F=5L AYAch 29 48 Zo| FEEHE AYE F L 947 A

Lo rir



Mg 72 dHE A9 27 NP8

A 141 Hd 241 AH 34
Md 1-2 Ay 22
l HA st 0BJ el &
A 1-3 H Al 8 cf OBJ AEER
19 3 Ee 74, a9 4 FEHE MY a2z

2Eg e AB Ut FEHE A

Z7kste] olEE NelSEF &2 e,

3. N2d 78 R 43

31 A2 FAE

Fold g THES ANe Aete] ALY A2d Rde Bed 2o

- O outeur Laven

Fully
Connect ion

HIDDEN LAYER

C)C)I—

/ ~ B =
| T y
[00--0J[0--O][00 -0

Feadback

INPUT LAYER RELATION LAYER INTERNAL STATE LAYER

a§ 5 /g AAY 2l
Fig. 5. A Conceptual Processing Neural Network

e Fold g aHZE AR FRAAM AEHARE EYR FHUYL &
2AZEY TES JAYS A AR TRE o4 WA ©wAE AU

_205_

& ol FARIL e REL 28R
of #rigend ¢UY AR TZE FAL S Utk A7l BAREY Frz =g

Foix A

oz Eg

%]
i3]



8 HRA - o) F

sl @A R, i Q4] AAPe) FFA U,

A 2L w0} st Folx A ZHEE AL 4 QU A%} go] EfFHoz A
A2E A A7AFE AAY AY 2PZ 14 AF P(Preprocessing CPNN)Y & 74 +
Arh

32 @3
A QA ARBeINE FEHAAE A 2AZE A RIAAAL, ofg A

A% 2§ o188t g¥ g AoigozH FEFAE gEA iste] Asn UEE
Holx itk

I N
CPNN F F F F
PCPNN T T T T

¥ 3. #Er)gc dig Q4
A ® ) %
CPNN F F F F
PCPNN T T T T
E 4 AR B 24,
F : False
T @ True

A% ge A o) Bael ©E A3 AEL T o) AT P B o 294
& s 9= 29 g5 FHAIE QoD e E BelT stk

mza &

E =24 A7 Ad AL dAFYS) ANATe] EAE ol&st] MR 4HE RAST
Rolth, Eab Y ARFRE olfgHeEN 1 FAEC) 7]'11 EAEL g2 #4838 #¢
ojuz} REP BREESL 71 vidle, o] u Fad AL EFHE FEEC] Yo FEC
o1, 1 AFEe] HAe EAES F3se 1 FEUS dite Ho|RR T AATLR
9] g B} 8¢ AR AFHE A,

o)ZM, FojR Y YZE AUHAR Azde] fHHA FEHAASTE Bl vopr}
AE7) AadoRe i Edo] € F At



e 72 A4E A% Ay AR =T 9

Faxid

[1] Newel, A. "Physical symbol system.”; Cognitive science, 15(3) : 343-399, 1980.

[2]1 Grosz, B. Jones, K. S, Webber, B. Lee, "Readings in natural language
processing”. Morgan Kauffmann, 1986.

[3]1 J. F. Sowa, "Conceptual Structures”, Addison-Wesley Publishing Company,

1984.

[4] Quillian, M, R., "Semantic memory.”, Sci- entific report No 2, BBN, 1966.

[5] Minsky, M., "A framework for representation knowledge”. MIT Press, 1981.

(6] D. E. Rumelhart and J. L. McClelland, "Parallel Distributed Processing” vol. 1.
MIT Press, 1986.

(71 &4, “Rdadize] 270" AuaAgsz] 4 12 9, 95, 1994,

8] A, “Hdad=ze] 57 HAE 48 AE AAY 2d”, FHNA &9 =
T, S, 1994,

(9] Larry R. Medsker, " Hybrid Neural Network and Expert System”, Kluwer
Academic Publishers, 1994,

_207_



