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SymCSN : a Neuro-Symbolic Model for Flexible Knowledge
Representation and Inference

o MR- UL Tl L

(He-sub Rho) (Hong-sub Ahn) (Myung-Won Kim)

2 o 7|&9 rlaFoA FE A2YL A TAR Ao FAX42 A9z 9o ole
7153008 AAZE AAZE XA fdF elrxE F83 wdsin 3R] 2 8 oh FF2
Wy =g wlge g 3lr] delt} olzd EAE #iAstr] g, $Elve T AdFTAAT
71t A3 AR 22 A% dZFA i (CSN)E Al vl glel. CSN2 <lzte]
AT AdAd o] Zhabsle] AR} AR SREE +3E 2 gl

23 CSN Xdoide A/RdZke] BAS Fdshe o glolx] g A AAYE o) 4%
ozZH Adzre dubAlely FE3ME AAE EHIAY Hee] XY o wielde) ogjgn
< EAHe] sldet. CSNEH] o] FAHL siAstr] 918 £ =FelAe Aerigate] duA
olm FZ3HE AAEHE sheslAl st F2o] 401 715FY FH AAY o] XY AA <M
ul2E 5L 5 5 JE 985 e 29 CSNS Z 71594259 5 A
% SymCSN(Symbolic CSN)+ Akstz, AdE £l A A2gle] A3 FARE 3% A
Al Fds 22& 9% 2ddE Balr),

F=A0] A4 B, FAT8 F2 M Q3A, AAY 713

Abstract Conventional symbolic inference systems lack flexibility because they do not
well reflect flexible semantic structure of knowledge and use symbolic logic for their basic
inference mechanism. For solving this problem. we have recently proposed the
‘Connectionist Semantic Network(CSN)" as a model for flexible knowledge representation
and inference based on neural networks. The CSN is capable of carrying out both
approximate reasoning and commonsense reasoning based on similarity and association.

However, we have difficulties in representing general and structured high-level
knowledge and variable binding using the connectionist framework of the CSN. In this
paper, we propose a hybrid system called SymCSN(Symbolic CSN) that combines a
symbolic module for representing general and structured high-level knowledge and a
connectionist module for representing and learning low-level semantic structure.
Simulation results show that the SymCSN is a plausible model for human-like flexible
knowledge representation and inference. '

Keywords knowledge representation. flexible inference, similarity, association. neural
networks, symbolic logic
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put-inside (

john | [ pot | [ dishwasher | )

@ CL Node Activation

marjuana  cookware Know[édﬁé‘

_Base

putinside ([John ] {5t ) ]
put-inside ( i i | dishwasher | }

E - Multiple Predicate Assertion
put-inside ([John | | i

a3 10. @ CL == 343} dAlst @ o+F £l 4 2

John put the pot inside the dishwasher. (3)
John put the pot inside the dishwasher (4)
because the police were coming.

John put the pot inside the dishwasher (5)

because friends were coming over for dinner.
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£ 1 Hiding Pot &4 &4 wlolx F4

AL - illegal(marijuana). cooker(cookware),
Al [ opaque(dishwasher)

- if put-inside(X, Y, dishwasher) and cooker(Y)
then clean(X, Y) : 1.0

+if put-inside(X, Y. Z) and illegal(Y) and opaque(Z)
then hide(X, Y) : 1.0

BT

£ 2! Hiding Pot 4614 J™=E £o =2 A4

22)
" o] =2 Ay

(4) || put-inside(john, pot, dishwasher)

(5)| put-insideGohn, pot, dishwasher), come(police, _)

) put-inside(john, pot, dishwasher).
come(friends, dinner)

@ ‘John put the pot inside the dishwasher”
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@ "John put the pot inside the dishwasher
because the police were coming”
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® “John put the pot inside the dishwasher
because the company was coming over dinner’
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E 3 : Store A Al

Rosalind walked to a store. She wanted to give
her mother a present. Rosalind found out that
everything was too expensive. She went to a
bank to withdraw more money. After she

bought the gift, she returned to home.

9] €lAE HsiA 24 wlolxd] T 2L A4
€ FlEla(® 4), AdeE s go] =8 Ao
2 wgsle glger Foi(X 5). 4% Nd9 o=
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< gt

¥ 4 : Store A A4] wilojA FA

- sale_inst(shop)

- goods_dep(storehouse)

- finance_inst(finance_bank)

- waterside_area(sloping_land)

AR
(facts)

-if go(X, Y) and sale_inst(Y)
then buy(X. goods) : 1.0

- if go{X, Y) and goods_dep(Y)
then store(X. goods) : 1.0

-if go(X. Y) and finance_inst(Y)
then withdraw(X, money) : 1.0
-if go(X, Y) and waterside_area(Y)
then get_into(X, boat) : 1.0

4

(rules)

T 5 : Store FAlA A== ol =8l A4
2o =] A4

. go(rosalind. store)

. give(rosalind. mother, present)

. expensive(goods)

. go(rosalind. bank)

. withdraw(rosalind, money)
. buy(rosalind, gift)

. go(rosalind. home)
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27. acapulco_gold 28. bhang

1. caldron 2. coffeepot 3. dixie 4. dutch_oven 5. kettle 6. marmite 7. pottle
8. stockpot 9. teapot 10. coffee_urn 11. samovar 12. tea_urn 13. cannabis
pot 14. ganja 15. grass 16. marihuana 17. dope 18. weed 19. gage 20. sess

21. sens 22. skunk 23. joint 24. cigarette 25. reefer 26. stick

1. cannabis 2. ganja 3. grass 4. marihuana 5. dope 6. weed 7. gage

7. gaudy 8. beanfeast

marijuana 8. sess 9. sens 10. skunk 11. joint 12. cigarette 13. reefer 14. stick
15. acapulco_gold 16. bhang
1. caldron 2. coffeepot 3. dixie 4. dutch_oven 5. kettle 6. marmite 7. pottle
cookware 8. stockpot 9. teapot 10. coffee_urn 11. samovar 12. tea_urn
13. chafing_dish 14. cooker 15. enamelware 16. grid 17. griddle 18. pan
1. gendarmerie 2. gendarmery 3. rcmp 4. scotland_yard
police 5. new_scotland_yard 6. vice_squad 7. secret_police 8. gestapo 9. posse
10. posse-comitatus
friend 1. brother 2. buddy 3. companion 4. confidant 5. glatmate 6. girlfriend
7. light 8. mate 9. playmate 10. roommate 11. schoolfriend
dinner 1. supper 2. last_supper 3. high_tea 4. dinner_party 5. banquet 6. feast




