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Experimental Description and

Understanding of Inner World Concepts
Masao YOKOTA and Masato SHIRAISHIY
Language and Information Laboratory, Fukuoka Institute of Technology

 Department of Technology, Fukuoka University of Education

Abstract The authors have already reported of the natural language understanding systems IMAGES-I
and II. IMAGES-I is the system which comprehends isolated English sentences in an interlingua,
and outputs their English interpretations. IMAGES-II is an augmented version of IMAGES-I which

can understand English discourses (i.e. seriesed sentences) and answer users’ questions. IMAGES-

IT1, to be reported here, consists of the same processing units as IMAGES-II, but with such
a remarkable feature as its task domain extended from the outer (or physical) world

to the inner (or mental) one. Because of such an augmentation, IMAGES has come to process more
complicated sentences both syntacticaly and semantically, which has considerably much improved
its ability to communicate with humans.
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[BEXE]
(D EISEM : "DIEE®RRICE DS BREE
BELF OB L CEWRS YT, 8%, JT7-D-11,
1,pp.131-142(1994) .
(2) BEISAEM : "BHRETEH Y 27 LINAGES-
11", {8%%5,J74-D-11,9,pp. 1243-1254(1991) .

#£1 HARCHETIEM (hdigd)

B HGED BRT % i e
{1 (value) evaluate,make, break, improve, damage, . ..
WS ATE (inf-pos) | see,think, imagine,tell,write,forget,...
&% (emotion) like,hope,respect,excite,please, depress,...

=/SE (b-val)
FIE{A (t-val)
FiE# (p-right)
{FFI4E (u-right)

believe, wish,expect,decide,must, may, ...
know,realize,recognize,understand, ...
buy,sell,spend,earn, get,have,lose, ...
lend,borrow, loan,hire,rent,credit, ...

£2 HHEBSLHRET N L OXMIET

T | el | EEE | BRee | EREE | BTN | HEES
walk 0 phys-pos | 266
make 0 0 value 161
break 0 0 value 162
evaluate | 0 value 466,812
see 0 inf-pos 441, 457
watch 0 0 inf-pos 441,457
memorize | 0 0 inf-pos 505
think 0 0 inf-pos 451,484
imagine 0 0 inf-pos 515
attend 0 inf-pos 457
forget 0 0 inf-pos 506
like 0 emotion 827
wish 0 emotion 865
believe 0 0 b-val 514
lie 0 0 t-val 546
buy 0 0 p-right 795
lend 0 0 u-right 787

552 RE &)l (375-449), IV (450~559B), V (600~819), VI(820~1000).
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(1) "sense"."smell" & ¥R RRIEZAWCEI T % Bz (LS (Dep. 1) +V+0(Dep.2) E R E)

[#EFW] L(x1, x2, %3, x4, inf-pos) 1 sensory-image( x 2, x 5) Aenvironment ( x 3)

Abuffer (x4, x 1) Aintel-sys(x 1) Aobject (xs): ARG(Dep.1, x1),ARG(Dep.2, x5);
[HBEZ] L(x 1, x2, x3, x1,inf-pos) N sensory~image( x 2, x s) Aenvironment ( x 3)

Aintel-sys(x 1) Aobject (xs): ARG (Dep.1, x1), ARG(Dep.2, x5);
(BERR] FOEIMEE x 1 OPFFIC X VIR x s DBBAR x 2 HIREE X310 5 x 1 (DIBE x ) WED B
[#1] Tom smelt gas.—> L(¢é,x,z,ton, inf-pos) nolfactory-image(x,y) Agas(y)

(2) "think","imagine"7Zt ¥ W& BT 250 (SrEIS (Dep.1) +V+0(Dep (that)) & F5E)
(EFF] Lx1, x2, x 4. X4, inf-pos) A (xz2=event(xs)) Aintel-sys(x 1) Anind(x s, X 1)
¢ ARG(Dep.1, x 1),ARG (Dep (that), xs);
[EBEE] L{x 1, x2, X 1, X 1,inf-pos) A (x2=event(xs)) Aintel-sys(x )
: ARG(Dep.1, x 1),ARG (Dep (that), x&);
[BR] AR X ORI L VER x s DS x 20 x 1 (OBBE x ) W CTFET 3,
[#1]) Tom thought that Mary was in the house.—> L(tom,i,tom,tom, inf-pos} A
(i=L. (¢ ,mary,y,y,phys-pos) A house (y))

(3) "notice","discover" ¥ #2851 BI YT 3 ¥)ET (STEIS (Dep.1)+V+0(Dep (that)) 2 RE)
[EAF] L(x 1, x2, 23, X4,inf-pos) A xsA (x2=event(xs)) Aintel-sys(x 1) A
environment (x 3) Amind (x4, x1): ARG(Dep.1, x 1), ARG (Dep(that), xs);
[(HBE] L(x 1, x2, x3, X 1,inf-pos) A xsA (x2=event(xs)) Aintel-sys(x 1) A
environment(x 3): ARG(Dep.1, x 1),ARG (Dep (that), xs):
[BR] BRxMECTHEY, MOOEE x OFERACEY xs DB x BB x4 D
x 1 (OEBE x ) ED B,
[#1] Tom noticed that Mary was in Tokyo.—> L(tom,i,p,tom, inf-pos) niA
(i=L (¢, mary, tokyo, tokyo, phys-pos))

(4) "know"is ¥ BEREMERI BT 283 (CrEIS(Dep. 1) +V+0 (Dep (that)) = fF7E)
(AR L(x 1, 22, xas X4, inf-pos) AL(x 1, X2, X6s X6, t-val) A xs5A (x2=event(xs))
Aintel-sys{x 1) Amemory (x4, x1): ARG(Dep.1, x 1), ARG (Dep(that), x s);
[HEAZ] L(x 1, x2, x5, X6, t-val) A x5/ (x2=event (x5)) Aintel-sys(x:)
: ARG(Dep.1, x 1),ARG (Dep (that), xs);
[BH] BRxMEUTHY., A OEFICED xS x B x o T H 1
T3 (LB, x 1 ORI ED x 22 x DB x s CTFEEL TV 3),
[#1] Tom knew that Mary was in Tokyo.—> L(tom,i,1,1,t-val) niA
(i=L (¢ ,mary, tokyo, tokyo,phys-pos))

(5) "believe"’3 ¥ D{EEIEBREIcBIT 283 (STEIS (Dep. 1) +V+0(Dep (that)) 2 F5E)
[BEFW] Llx1, x2, X4 Xxa,inf-pos) 1L(x 1, X 2, X6, x6,b-val) A (x2=event(xs))
Aintel-sys(x 1) Amemory (x4, x1): ARG(Dep.1, x 1), ARG (Dep(that), xs);
[BBERZ] L(x 1, x2, X6, Xe,b-val) A (x2=event(xs)) Aintel-sys(x )
: ARG(Dep.1, x 1),ARG (Dep (that), x&);
[BR] AT X  OIFFCE ) x DB X A ESE x s XAF XT3 (B, x 1D
ERWC LY x 0 x 1 DB x s FEL TV 3),
[#1] Tom believed that the earth was flat.—> L(tom,i,1,1,b-val) A
(i=L (¢ ,earth,flat,flat,shape))

(6) "like" B EXFA OBAEICEIT 5 EE] (CCEIS(Dep. 1) +V+0 (Dep.2) % {F1E)
(EARZ] L(x 1, X2, x3, X3, emotion) Aintel-sys(x 2) Aobject (x )
: ARG(Dep.1, x 2),ARG (Dep.2, x 1)
(BER] R x (OVERC & VMBI x cDERIEN xsTH B,
[#] Tom likes fish.=> L(x,tom, &, &,emotion) Afish(x) ("8 " "FR"WHIET 3 &)
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CLASSII MATTER (316-449)
SECTIONII Sensation (375-449) {HU . ext: SR 0 BEFMES. e RIS AEE .
Tom heard the music. L(¢,y,ext,ton, inf-pos) n audilory-sensalion(y,x) Amusic(x)
Tom heard Mary sing. L(¢.y,ext,tom,inf-pos) [auditory-sensation(y,x) nsing (x,mary)
Tom heard from Kate that Mary sang. L(4,y,exL,lom, inf-pos) 1 auditory-sensation(y, i)
A (izsing (z,mary)) T RAPUHFHES ;3 LV IBEMNEHRE L SR - TIED B,
Tom listened to the music. L(tom,y,ext,ton, inf-pos) (1auditory-sensalion (y,x) Amusic (x)
Tom saw Mary running. L(é,x,ext,tom, inf-pos) rvisual-sensation (x,y) nrun(y,mary)
Tom saw the letters "abc™. L(¢,x.ext,lom, in[-pos) fivisual-image (x,¥) A letter (y) Ay="abc"
CLASSIV INTELLECT (450-599B)
[DIVISION I Formation of ideas (450-515)]
Tom knows Mary. L{¢,1,ton, tom, inf-pos) A concept (i, mary)
Tom knows Mary by sight. L(¢ Li.tom, ton. inf-pos) Avisual-concept (i, mary) BE OB O
Tom understood what Mary said. (L{(Lom,i,x,tom,inf-pos) ® L(tom,i,p,1,t-val))
L (mary,x,mary, tom, inf-pos) 1 auditory-sensation (x, i) BT AZ MR
Tom misunderstood what Mary said. (L(Low, ii.x,tom, inf-pos) o L(tom,ii,p,1,t-vaD)) n
L(mary,x,mary, tom, inf-pos) nauditory-sensation (x, 1) A~(ii=1)
Tom searched the house for Mary. L(tom,xx,y,tom, inf{-pos) nL(tom,i,1,1,b-val)
A (i=L (tom,x,y,tom, inf-pos) nsensation(x,mary)) Ahouse (y)
Tom found Mary. L(tom,x,p,tom, inf-pos) flvisual-sensation(x,mary) after searching
Tom remembers that Mary is in Tokyo. L(tom,i,y,z, inf-pos) A (i=L (¢ ,mary,tokyo, tokyo,pos)) A
memory (v, tom) Amind(z, ton)
Tom recognized Kate. (L(tom,x,ext,tom,inf-pos) ® L{tom,i,p,1,t-val)) A (i=sensation (x,kate))
Tom misrecognized Kate as Mary. (L(tom,x,ext,tom,inf-pos)n sensation (x,kate) <L (tom, i,p,1,t-val))
A (i=sensation (x,mary)) 44 b OEEERE A7V DERFEEL 5.
Tom may go to Tokyo. L(¢,i,0.7,0.7,b-val) A (i=1.(Lom, tom, p, Lokyo, phys-pos)) B8k & U I 1E&
[DIVISIONIl Communication of ideas (516-599B) ]
Tom tells Mary that he is well. L (tom, x, tom, mary, inf~pos) auditory-sensation(x, i) A (i=L (¢ ,tom,
well,well, h-con))
Tom explained to Mary that he was ill. L(tom, i, tom, mary, inf-pos) nL(tom,ii,1,1,b-val)
A (ii=L(i,mary,p,content,emotion)) A (i=L(¢ , tom, il1, il 1,h-con))
Ton lied that Mary had left Tokyo. L(tom,1i,tom,p,inf-pos) nkL(tom,i,1,1,t-val) A
(i=L.( ¢ , mary, tokyo,p,pos)) A (i==(¢ ,mary,tokyo,p,pos)) EiEOBEHNREE.
CLASSV VOLITION (800-819) @x*% 1F58E» 2 VW EEERY) W, MigskEx 23R T% (HEx &
HE33) EvwoiEEsoTcuns EERY S, TxdazbadEdTs R, TRExTBI LI
LB LEBULBEOWCRE, ERRT S,
Tom decided to go to Europe. L(tom, i,p,1,b-val) A (i=L (tom,tom,q,europe, phys-pos) nfuture)
Tom succeeded to go to Europe. i N L(tom,i,1,1,b-val) A (i=L(tom, tom, q, curope,phys-pos))
Tom lent Mary the book. L(x,y,tom,mary.u—righL)/\x={tom,mary}/\book(y) HEEE%
Tom realized his dream that he would be a teacher. L(tom i,0,1,t-val) n i Adrean(i)Ai=((ton,
tom,p,x,quality) Ateacher (x)) i\ > EKEHOF (GBI L 3 am)
Tom is able to swim.=Tom knows how to swim. L(¢,i,tom, tom, inf-pos) A (L(tom,i,p,p,effect) >0 L
(i,x,q,q9,place) Aswin(x,tom)) Tom#Af, HB ST 2 L, A, 2OBEE L DRI E
SEENGFET S, HREOHMEEH TV 5, COBEEEKE HE DI L,
CLASSVI AFFECTIONS (820-1000)
Mary wants to go to New York. L(mary,i,1,1,b-vaD A (i=(L(¢ ,mary,q,NY,pos) Ds
L(¢ ,mary,p,content,emotion))) NY Wi TU e 2 L v 2188, OIS E .
Tom worships God. (god.tom.p,r‘espectful,emotion)
Tom is religious. (god,tonm,fearing, fearing,emotion) I TN & Ful o
Tom must go to Tokyo. L(¢,ii,1,1,b-val} A (ii=L(x,1,0,1,t-val)) A (i={tom, tom, p, tokyo, pos) 1 t>no
@) A~ (x=tom) Ton A IER R ALTC & & £ BA (ht) O DRBIXNB LS —RINBIESOHE,




