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BFEARD, RCEHGHLOBEREMIETS5CLickh, 2ENREOHNEIEETS. EhidFr—va v
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SNIFRPEROFEEMLBEICIH L THRRLFbNSE. ChREGERICLE > TRARZATHY, HY
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1. ¥ & it &

% - BRMHoHESRICE S EFoMT £ BN
& U7 ERICKHET, DEROEIRD > Ot FkicD
WTXHR 1) THREL .. AWTR, X ohicrrv—
va VEEREEHEBRT I Lickh, MM
EIH VAT LAOHBICOOTHET 3.

VAFLARTR, FV—v a3 YRUMRICELTE
SN zERiz T T, Schank OEEL 7- CD Hi#ic
ES0TiERsh s, CoBHo 12, XESE
BEMR—L-ANBETRETACLICkD, Z20%
BiEERING 2 &5 COBRAXRDECLSZHD
Ths BEIFSTLUEENEY R 7 a8 RBEIN
TWBL, FERICHEMLE X EERR 5 KH, XHSEBE
WEIRE N b DD, KFETR, £0X
SILEBL L e NRERT, TORYFETERALE
BHoBEMABNEL TS, Tbb, RAVBEFOD
VFEEERNFETHEONRETTHTI O LR CEED
EXAEFU—varveLTELSE. LHUEXHIKI
FETH->Td, BXADATREHEEPRIZIO
BRI ARTETH 5. BA T XERIC have, take, get
HOELE I, TUREAORESHEICERIN

t Interpretation of Act Using both Language and Image Data
—Extraction of a Plot and its Question Answering by NoO-
RIHIRO ABE (Department of Control Engineering, Faculty
of Engineering Science, Osaka University), ITSUYA SoGA
(Mitsubishi Co. Ltd.) and SaBURO TsuJi (Department of
Control Engineering, Faculty of Engineering Science, Osaka
University).
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TWBEELTHE0E, BRATE2DTHS. G0
BOFPXHEORELRILTH S, £A¥ AT L3,
Z DIRIGIC U 2 REEE & L THEHEFERICKD S C
Licky, IHEOHBSEETE 3T L2RT.
CD £EZAV b 1208, TBHERX K
WAEOEA, ERCIITEHRERORE) £iERL,
BRIET 28, thz CDERRERTERTHII, FF
EFHREOMENEVPT L, HOERARATONRMED
BROBIENERICEB2ETHS. THhbbBE CD
RHREFRICHIST 2 REL2 RIET 2 BROEBRFRE/E
b, ThifaaEsCLick, SEXTLTAD
IBRREARIETEE05THB. CHRYRT LD
WARICE - TEETHB. YAT AHERIZELD, RKiE
TAREFABEML T, &TRE, ThERETE
EED CD £RHoERZBMTNIIRL, HEONRE
N—F VOEERRETHS. LrbERBEELEL
CD £Bic &7 2 720ie, #B4+3 L5 ATN i
LM a1 BEA L& T3 HOESAIE T
h&l, RicgEORY, HROTBALBRL TH.
MEOBE, EHLSROEBLAOTEHREOEK
EERDBEOD LI, REICHEMSHERER~NDH
HaE LTS, Lich-TCDRBNOEHIER
VRLDBBICERDINB L, BERETRLR
MIZHRTEB Y RT LRI >TWN 5.

2. AELER

ABghizFvr—va vE4L, £hxitRom
B L UCANEREDICH T TR T 5 HEICDONT
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#RFAMEI!1

#FRAME7

He throws the stone.

He takes an apple.
1 AQE®REFV—Y 3 OB

Fig. 1 An example of input figures and narration.

#/U3 BlicAY R F L2OEBUREL THOZA
NEREFV—> 3 vERL, E2iC&ERNED
HnERRT 5.

EENERIZ, AhZhXE, BE#Ho ATN? o
—EE-T, GFE, BRGSO ERAY

THeputsit.

He calls OJIRO.
He gives OJIRO the apple.

Mar. 1982

NICHEIL, LERSHELEETS. £0
REEE SICRT. FHIITR2) icH3.
CORRHMS, FiE BFH, BNEDLS
BEXEORELV~VOERO )X+ L
®, PHERBEETI) 2ERTS. OB
Eksic, ZREEEMTIHEFREEDH
LT, E0&HRICHIET 5xi544ko OF
(object frame) DEH Y X b iz, EhER
ATE. LT, XOBE®REBREIRS:
Hic, PUTD 22285 35.

(1) ZHBRREREOEONT

(2) HoEDoE

NS ORI BARE BB RE RS
TERBET/ N, AFRTIIISCHEHE
F—2BRICHER-TEBLTED,
DERDOBRICREICHEENTRVIZD
BEHLHULDED-THL.
AFRTIR, (1), (2) ONBAEE:
B (REERA L F 58 12 CD £E (Con-
ceptual Dependency Representation) &
LTEbEh 3. CD RBxHEHT 2EE
i, @RV~ VORBEEESCET, &
HISZICERS W 2 BHOBANKBICH
v, OREBEFROLDSBRICILB LT
H3 BRERFOLNEENVBRELA
BERBRL T2 EV)HER, by
THRIEETH 205, CD ZEAHESHE
b, EROEMictiEHT 2 EAT & TA.-
KE AR EREB LB,

2.1 CD i
PHERBELZ IR ERBICERT L0
iz, B4 OBFICHL T, Z0EFOEKE
% CD RBCERT 372DV — I ps
ANTHB., Bu—vicid, FORNESRYE
EFEWRENBBCOEROO/ 22—, BLU
ZOBIC BETE F—= v (demon) %
CON—VICBIEL TTH N EEWER % &
Beyz-voFResERah T 3.
F—E VL, HETABKEEINIEREL
THRETATHAILFRISN 2BRLEERL, RA
RE, FhCH L TUhBREMBLEL-D, 75
ORBBEFEAKRDB1-DIC, FRXHATHS. BSic
W=nD—RlEDLHDPTLESEHEL TRYT. BE
CD H#RFHSOFOBFICHL THEKEh T 3.
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Fig. 2 A flow of analysis of the system.

K 5EzATAr—r A2l § 5. TAKE 4]
izt IPLIP2 oA — VOB LEERTHY,
AHIXT TAKE fEbh, 5> ATN o4&+ 5
B IP1 E=w o F93150, RICEMHE R1 28
M5B, 4 Rl default w2, H|EHETS3, 1
iIcHlans: CD ZEEREINE. dL IPLICKK
ThiZ, IP2 RBSH, KIHT2 LRZB\~HH
2. R2 ps4eBiss R3IAF~3. OB R2, R34
HROMBPLERE TR M PREBELLTCLBT
&5. D% b IPi THXCAI%E, Ri TXREHFEZT
2w 2L Th3, LT, 72&Z2E R2, R3 sk
% &L i R4 BEFTIN, 20 CD REHAERK
Xh, FAlcF—=y DIiEEshT, coCD%
Bz 2 B9 s o REBEFESRD SN 5.

HE TAKES IT TO HiS' HOUSE.

¢ ¢xaNPx%k NIL (NOUN' (HE (NOUN: PRONOUN))>))

A Cat sees the Clock above a box
above a desk on the chair.

(CAT1 SEE CLOCK1) - chffj#5i

((*POS) CAT! ON CHAIRD)
((¥POS) CLOCK1 ABOVE BOX1) }Wgﬁﬁﬁ
((+POS) CLOCKI ABOVE DESKI)

4 [HH/EFLU—Ya yOBEER
Fig. 4 The relation between the image and its
narration.

2.2 RORIJOMNE

PHEESER I N &, RICFIERG L, BIFED
THod, RERNLERN, SLEARGQELILTH
CEThid, ZRAGATORIZHRESI L -TWE
Do, EEFREACTHREINS. ROLHSIK

BERLBAEELTALD.
A cat sees the clock above a box above a desk
PREPG 1 PREPG 2
on the chair.
PREPG 3

BEVVORTEG T, BERA PREPGI (i=
»2,3)

1 ORVZTREESN. LHLEIDLS

(xxVP%xa PRESENT NIL NIL (VERD (TAKE ( VERB! *TRANS *TRANS2) (MES TAKES 8))))
(*kNP*x% NIL (NOUN (IT (NOUN PRONOUN))Y)) (TO (PREP))
(xxNPxx NIL (ADJ (HIS (ADJ S-ADJ NOUN PRONOUM. (R-TYPE HE)))

(NOUN { HOUSE (NOUM)))))

WHEN OBAQ CANE , WHAT DID HE FIND ?

({WHEN (CJ CONJ)) (*xNPxx NIL (NOUN (OBAQ (C-NOUN NOUN))))

€xxVPx* PRESENT NIL NIL (VERD (CAME (VERB' *INTRANS) i (R-TYPE COME))}?))
CC(WHAT (CJ CJN)) (¥xNPxx NIL (NOUN (HE' (NOUN PRONOUN))))

(xxVPx» PRESENT NIL NiIL (SVERB (DID (VERB!*DO *TRANS) (R-TYPE DO)>))

(VERB (FIND (VERB *TRANS *TRANS22)))))

WHAT HAPPENED AFTER HE THREW THE STONE ?

ULAFTER (CJ)) | (xxNPxx NIL (NOUN (HE (NOUN PRONOUM)))) |
(*2VPax PRESENT NIL NIL (VERB (THREW ( VERB *TRANS) (R-TYPE THROW))})
{x:xNP*x 8 (DET (THE (BET))) (ROUN (STONE &(FOUNI)ID)))

C(WHAT (CJ CJN))» (x*VPxx PRESENT NIL NIL (VERB (HAPPEN (VERB *TRANS):

(MES HAPPENED ED2)))))

X3 #miroR
Fig. 3 Results obtained through the syntactic analysis.
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REEXELShTHAIE, ROZBFIREBIC

BEENS. ZOHDHE, FIRX(1)THRN 1P1

=

{

7z&die, 98, KE, M EM R0 5Y
EHERPICHEETIES ST LI HIET
3. EOANTH, NEIRRIELEILH B &%
Z, BEOTATES»S4 XA2RRTE. £
L TRic on the chair 5254 XD Fic L /-

3. zhi on NEEML /- L HEEKT ZHE
2RO TW3E. UL, above 38z FH &
SKFIDOT, on BERBIIHE L7129,
on L3RI, MDOES5BROFEHETHERD
ZIEBETHS.

RO DRE - - HIBFRGE RO RER

NPO Prepl1 NP1 Prep2 ---NP %
EVSHOXUME-1- LT 5. FOB, XE
5 R,

Prepi NPi 7t NPi-j (1Sj<i)
ICHEBELE, ZoBBEBRITRIER N
IOEOERNTYE, FEORVWKR 25
hif, nELK?.

LZAT, YLo@Er, aoRHZIN—RITE
EONVWRAOMEBTH D, FCHDRDTT v
7o, g EFAL THRoFEERBBSRELIN S
AHlcERLIZHNITIE S8, A cat on a chair sees
a clock. EWNVH XM SR, WEZ4 XO—FnREA
dhhid, thFRLLbicEgREN 3.

LTAT, AD/RDZTIZ, NROMBIFREFIA
LB & LT, Winograd @ v X7 4V 35388, C
NREEOEBREMFELTESY, AHKOF ML
DEEHUEAEBLTED, TRV AT LBRDE
G ERREREOBELERMTANTIN S A8, K&
{RIZHTHB.

2.3 BRORE

HRED CD RENDEBHFHRIC DV TRNS.
#l& LT TAKE, THROW %#if%. TAKE 0%
BRI E) TENMEIh TS & i, FEBICEL D
LONEZBLY, ARETE HRLTERIWE
ATBICET 2 ERICNER > TERET-> TV 3.
B xR EHRICBOIR S IKESOTHIET 3.

- OBAQ takes an apples on a tree. 2B T
(OBAQ TAKE APPLE3) % 2 hfiEER+ 8/ EL
S (onatree DFEDIIFNCEDIKS ET5*). zh
3 TAKE 0SB 1EHEHS: IP2ikt=yFT30T,

=
{
DSBS APEOVTR T H 5 b & RET

Mar. 1982

>TAKE
(%0BJ1:VP %Z0BJ2 TO %PL)

default

|3 (Z0BJ1 =P= PTRANS +0- %OBJ2 ~D- (%%% %PL) —-I- 11}
11 (Z0BJ1 =P= PTRANS +0- %OBJ1 +D- (%ZX %PL)) !

(Z0BJ1 VP %OBJ2)

%0BJ2 A%

—i4 (%O0BJ2 =P= DO:=R= 12) )

12 (X0BJ1 === ((PHYS*ST 10) (PHYS*ST.-3)))
%0BJ2 »¥RNS5 N
A OBE 2 S R

—ﬂl (%0BJ1 =P= INGEST ¢0- ZXOBJ2 <D~ (MOUTH STOMACH))

default

_“iz (Z0BJ1 =P= ATRANS +~0- Z0BJ2 -R- (%%% Z0BJ1))

%0BJ1 H%0BJ2 I=B L =iTANAhahA } D1
i ARBTHS.

> THROW

<OR (ZOBJ1 VP %OBJ2 TO %PL)
(X0BJ1 VP ZOBJ2) >

default

—il (%0BJ1 =Pz SMOVE -0- ZO0BJ2 -D- (%#%% ZPL1))

7L —LEHBL T, %0BI2 ORMA T2 } p2
LRFIZFEL TV ROBIIZR{EA B hiT.
FDEETH— L, ARMTHS.
PoLLik, OBJIZIEM 2 ROk 44>

5 CD #%&oDf
Fig. 5 An example of CD-dictionary.

IP2 igffmE&h T3 v — 8 R2, R3, R4 5i)iEK,
FOBRAABITE SN 5. R2 kLTI, % OBJ2
(=APPLE3) itiziR & V> EEMNT VWD T, T
Eh 3. RICR3OAHERMGMHE~SNn 5. % OBJ2
RENSHIEVWYTHY, LOLbERT—FEREC
EILE-T, % OBJ2 MHEBL T3z H5, &
Nonfc LHEET S (WEES, ERIITRADOETH
BEELLTWEDS). £C T,

(OBAQ =P= INGEST -O- APPLE 3 -D-(MOUTH

STOMACH))

BRBERELTESNS. $7/2 % OBJ2 pEKSD
KHEELTOAIE, R3 REHENT, R4 2HRT
3. 2L,

(OBAQ =P= ATRANS -O- APPLE3 -R- (%% %
OBAQ))

»RoN, FARICAREKEADOT—~T v DI HER
ENh3. R4 TF—® %D, R3 THESHWER
BHOHLTHAS. THbEENOhI- B, LIkE
ELRZOVY, TERot] ORS, ArENMNH > TOD
ZETHALINS, ThEERTILENS B, 11

* RODOFERXBERY R EMNB DY, RAFETIE, EBEFERIIEH
LNCEZ TS,
** (an apple on a tree) ORI, LIBIOEEAE > THbHNLS.
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B, %Y%% iz, B-oXxDLRBVIERERERTSOL
AWTH3.

3. HREFINDOIER

AS xRN FU—v a vid, EREREFSHDE
LA ah, #%i13X 10 Primary path ICECAE
n3. X5IfAMORRMER, F—EYiKL-T
HEHEMBESN TS,

—%, fxOEER, X#R1) TR FHHEICK-
T, EFLEDORANELSN, REmMATOAESH
HER T3, Lhl, BEHEOCRMERLEEL S
Hhid, RZZEEICBRELRKPAL, FA—08k
PEHIZEH S DT T S 5L, “the tree” LD KRBT
kb, 0 tree BHEHOKTH 52 &% SELELR
BRI-7-ELTd, HEMEoRnBHNE, £0EN%E
5T LRI T 750,

AFEOMREMRIZ, |ELTE DD, HEEEHIQ
BEAREBEL-bDTHL, BlaOEEICHE—-DOIR
NBBLTH, KBELERTOMRRLOREHP,
HEEGRO—IIHE T L. UL, HFOEE
ICHEL T Bkic EBRLL - B R 2 RO gk
B8, ROBEEICOBHL, »OWRERED S FRF—V
AEVS &SI, BADERBELTVWREWVWET O
i, #h oD 2o0PkER—BT2DRIERTHS
(FHTRIIVES, ForOFEDSHRICENE
EFBI3TTHB).

3.1 WMEMOXIEA T

FRL 7z & Sic, EEF— 2RBEET &K
BERTERINTES Y, HEHEHEEOARAIBEEL R
~, @4 OEE (» KEOBEOERR%E CO» &7
2) B, HAWEER COA TED LD SRS ED
AL MBLENDD.

37, E—BEE OMEKOEENLKE S 2MER
LT, HEpoEFrcELBLLICED, ZLDOR
FEBRADOLENDERRTELOCLTNS. EED
WSz, UTFo L LTI Y.

g, nEOEBRELELEIELTWVWE &T
3. 29, COn & CO. (n>m) OW\BFICEELRINT
WAERRST, BhRORREEUHT.

(1) ZBTahiZ, COm CO» ZhZhickt s
HROBEN S, COA LTD CO» DFMAD BEE
KB,

* PEQERETRTREP, “another tree” DX 5 11 YIRIIIIEN
£k AREMERBINICHLD.
» T LREERINENRIEREND L LICER.

(2) RETEXRLVIES, COCERINTNZH)
iz HkE, mEBOEEBTCHEL (mEEBOHEET
BRI NT, LORFRRINI DA LBEEDS
Vg2, mEEOEETRERINTVNZ L LITE
®), RATENIT (1) ~R3. 25 TRdLE,
COl(>n) ittt 3 BB iIck VT, COA £LTD
EMNHET2ET, MEEYARY FT 5.

(3) BEOBE (c:Xid, EVHLORICAL
31 ENDESREBA), BIU, AKkEOMEN &
ndic, Lizd-T, €hE TORANERER COA
L OBFRHSEH R, Fif BHEAEERCOALE
3., 1k, BEELTOBRIEHRETH. A
EFoll ol —va vhshi, AHF~OB
B)73, COAl icBih 5.

Bikic, HOBERGHEREDS 3K, BRICTRS
NTVWARRT, HBBEHUBEEL T 20EIEZHE
~, HLahid, HABEROBRAETS.

AR 1DOBERTRATEL OOV, LOUREE
LTHEBRRESEAMSS. £hi3, 2DO0MAE
% COA1 & COA2 OWEICILE LR, R
BEINNC LR EDERSH, HOoMIcIKACR
YOFENLDDEVETH S, hd, XFEORF
Tbdh5.

L RERLE

Pl Eie it i k » TH-REKRE, OF, i
DEFAREOEH, BLUORMHOFT—2EERL
Eg7— 22 FAL T, BEREINFOFHNICH
THHEMSEETTI.

4.1 Query DOER

AN AESSUCEL, KOs icEReE/A
F3zEickd, FU—va vORBLERIZIFE—DF
JET, query HSfERREN 5.

1.2 ABERTRORE

ZZTAVETyF +id, ROATERD/ N2 -V
<y F v LIRRNLB.

(1) REDETHREEMILESHS.

(2) (BREFZEOTRIE, Primary path [Ci3FE#A
TNTVRVBANEZNOT, BEEEFEEICR>
THET 3N LE.

(3) REOZRIZ, HEX1ELLEHINAT
18 Thd, TORERAEADS, RBEE{GLTSTT
AR ANZETOHM, £ORENMREEIH TS
EAEMTIMENS B, i, TROAI TR
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ATRANS
I c k-
*PTN (=S #S8UBJ =Pz ATRANS -0~ #0BJ1 ~D- (#0BJ2 #0BJ3)) a2 AT
*COND [COND <(EQ #SUBJ #0BJ3)
(TRULE2 (#SUBJ VP1 #0BJ1))>
<(EQ #SUBJ #0BJD) - B R
(TRULE2 (#SUBJ VP2 #0BJ3 #0BJ1))> A HITA
<T
(TRULE2 (#SUBJ VP3 #0BJ2 GIVE #0BJ3 #0BJ1))>?
VP1 (GET TAKE)
VP2 (GIVE) o PSS

VP3 (LET MAKE)
]

*PTN (=S #SUBJ =P= MTRANS -0- #0BJ1 -R- (#0BJ3 #0BJ3))

*COND (COND <(EQ #SUBJ #0BJ3)

(TRULEZ (#SUBJ VP1 «0BJ1))>

<(EQ #SUBJ #0BJ2)

(TRULE2 (#8UBJ VP2 #0BJ3 #0BJ1))>)

VP1 (FIND SEE)
VP2 (TELL TEACH)

6 CD ZB» bBBRBLE S 1 DORAI

Fig. 6 Rules to get an intermediate description from the CD-notation

[RIPTAIBEI L >TOEnIRIMREMN TG
W3, ZhSIRPYRIOREEFEEL T3 EREL
T, Bl EL0IZ->TERT 3.

4.3 BMxXomS

(1) Why: RE@%AE->THBOLN L ERLE
ZETE CITHIBEEEAOR, RE#ELCET
1EBDENSETHE. 1V AU S ESINE,
HRMZERMES why 20EBEX X258 3.
o, FRESBORRHEE T2, BINTEICE
5. bBAA, ChRFT—E=YORBHOFER & i
CHEL T3 Z &7208, BRETIE, FoHHsmi
BRI, 1eENBECAETRTRTELZELTNS.

(2) How: ILADI-) v 7 (Instrument: F75 »
BREICHEST2ER) 28523, I-) 2, ok
Zid, ATRANS 2&t2%8ici3 MOVE 2 &£
21-yv2942L05 X578 Schank &L FL,
HUORAFEREABERELTY v 2772 EIHicLDAE
BEns.

(3) Yes/No: #FEHKT&hiT Yes, 375 iZ No.

(4) Occurrence: I IN-BATEHIATH
% %k8Bl% Primary path JO#iHL TEZ 3.

(5) Component: what, where, when 73 & Tis
% L XOEMFICERERAL THEHRT 3.

(6) Zofi: How many---, How long--., &
2, ENENICHET IR E-T, RRLERT
5.
4.4 ABRROBBERR(L
BI-ABERBRL, ANLEBERFED X7 v 7% #%
T, BRERECERTS. €0/ »0ZHBAIZE6
i3, Kiz ATRANS & MTRANS 2#4¢ CD %
BAEBBRRBLTIHMOMNTH 5. *PTN # CD

FBRIC=yFEELNT, $SUBJ, $O0BJ1 &%k
»3. FOHEERHER %COND cH~, 2hickd
TRULE2 o#%0XBARUVHL, £0tho Vi 28
HIZXMOBETERL T, BEEBRLES. LDRK
HI7:fl% ATRANS T#EAT2. ¥9, B/ 15—
YHhoZEY #3002 VP T 2) tREEERD
ORFEOXIEE LS. RICHEF ) X FEBRL D,
RUE A M 5. # SUBJT it d 2 xtgess $ OBJ3
ICHET 2B W 5 1E, “4 SUBJ get #0BJ1”
W THEL, BEEB (4 SUBJ (GET TAKE)
$OBJ1) 282, 1::23IKT0D7) DEB (OBAQ
=P- ATRANS -O- STONE1 -D- (%%% OBAQ)
=R= (12)) oA, $SUBJ %1 OBAQ, $OBJ1 28
STONE1, $OBJ 2 %t %%%, # OB] 3 1 OBAQ <
& b #SUBJ=$O0BJ3 # (OBAQ (GET TAKE)
STONE1) 235 h 3. & L, $#SUBJ & $ OBJ 2 ig
TRFEE U ThHNIL, “4SUBJ give $OBJ340BJ 1”7
&S iYL, (# SUBJ (GIVE) £ OBJ3 £ OBJ 1)
#1835, i3, K70 31) ofHE (OBAQ -P-
ATRANSE -O- APPLE 3 -D- (OBAQ OJIRO) -E-
(12 18)) izt L Tz #SUBJ 45 OBAQ, #OBJ1 #8
APPLE, $OBJ2 #: OBAQ, £ OBJ3 #: OJIRO 73
DT, (OBAQ (GIVE) OJIRO APPLES3) 284 R X
hs.

4.5 BEIOER
BRRBRICHL T, BFORER, B, EORSE,
MRICKT 2 BRAADIERATIE L. TR
12, TTIRERL-BREER TR 75 49 2A0
7-.

CCTRBEEL 201, ZRARERT 2HA,
L Z1¥4.40 STONE1 ® APPLES3 11 Hic FOBE
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1) (0BAQ =P= PTRANS -0- 0BAQ -D- (APL ZHERE))

2) (OBAQ =P= MIRANS -0- APPLES1 -R- (XZZ 0BAQ))

3) ((*P0OS) APPLEl1 ON TREE1 +.723329E+00 +.264331E+00)
4) ((*POS) APPLE2 ON TREEl +.258823E+00 +.238853E+00)
5) ((*%POS) APPLE3 ON TREE1 +.435294E+00 +.563694E+00)

6) ((*POS) APPLE51 ON TREE)

7) (OBAQ =P= ATRANS -0- STONEl -D- (X%ZZ 0BAQ) =R= (12))

12) (OBAQ =P= SMOVE -0- STONE1 -D- (Z%Z ZPL1) =E= (7) =RI= 16 =R= (18 23 26 31))
13) ((*POS) APPLE1 ON TREE1l +.715189E+00 +.271242E+00)
14) ((*P0OS) APPLE2 ON TREE1 +.265823E+00 +.245098E+00)

15) ((xPOS) APPLES! ON TREEI)

16) (OBAQ =P= PHOPEL -0- APPLE3 -D- ((+,177382E+03 +.137341E+03 +.977839E+00)
(+.196673E+03 +.173271E+03 +.820605E+00)) -1- 12)
17) ((xPOS) APPLE3 CONTACT 0BAQ +.109574FE+01 +.743750E+00)

18) (0BAQ =P= ATRANS -0- APFLE3 -D- (%77

OoBAQ) =E= (12) =R= (23 26 31))

19) ((*P0OS) APPLE1 ON TREE1l +.743055E+00 +.265100E+00)
20) ((*POS) APPLE2 ON TREE1l +.312500E+00 +.244966E+00)

21) ((xPOS) APPLES1 ON TREE!)
22) ((xPSS) HOUSE! OBAQ)

23) (0BAQ =P= PTRANS -0- APPLE3 -D- (Z%ZX HOUSE!) -I- 24 =E= (12 18))
24) (0BAQ@ =P= PTRANS -0- 0BAQ -D- (ZZ7% HOUSE1))

25) (0BAQ =P= PTRANS -0- O0BAQ -D- (ZZZ (INSIDE HOUSE1)))

26) (0OBAQ =P= PTRANS -0- APPLE3 -D- (Z%% RPL) =E= (12 18))

27) ((*xP0OS) APPLE3 ON TABLE1l +.456522E+00 -.215909E+00)

28) (OJIRO =P= PTRANS -0- OJIRO -D- (Z%% OBAQ) -I- 29)

29) (0BAQ =P= PROPEL -0- VOICE -D- (0BAQ OJIRO))

30) ((xPOS) APPLE3 ON TABLE1l)

31) (0BAQ =P= ATRANS -0- APPLE3 "'D""?(OBAQ 0JIR0) =E= (12 18))
32) (0JIRO =P= INCEST -0- APPLE3 -D- (MOUTH STOMACH))

T 754<Y « 2D
Fig. 7 A Portion of the primary pass.

#FR1

> 0BAQ == (xACT (1 2) *PLIST ((BODY .
(HAIR . BR?) (((H3 H2 H!1) 32 31 30)) (EYEI
16) (MTH . BR8)

(BEYE2 . 15) (MOUTH .

9) (fiAND1 . 11) (HAND2 . 1O0)
12) (BEYE! . 13) (EYE2 . 14)

(((HTI.{I) 34))) xWHERE (20 128)

*S1ZE (41 74) x3D (+.205142E+02 +.131291E+03 +.102571E+01))

> APPLES1

> APPLEI == (*CNAM APPLE31l xPOS (3) =xPLIST ((APP .

== (xACT (2) =MEM (APPLE1 APPLE2 APPLE3) *PUS (6))

3) (MTI . BR2) (((AD)

8)) (HT2 . BRI) (((A2) 7))) xWHERE (207 92) =*SIZE (13 21)
*3D (4.203967E+03 +.906320E+02 +.985348L+00))

> APPLE2

== (*CNAM APPLES1 *POS (4) xPLIST ((APP .

4) (HT1 . BR4) (((AD)

10)) (HT2 . BR3) (((A2) 9))) *WHERE .(168 87) =*SIZE (12 23)
*3D (+.164348E+03 +.851086E+02 +.978261E+00))

> APPLE3 == (*CNAM APPLES1 xPOS (35) *PLIST ((APP .

3) (HTI . BR6) (((Al)

12)) (HT2 . BRS) (((A2) 11))) *xWHERE (183 138) =*SIZE (12 23)
*3D (+.179022E+03 +.135000E+03 +.978261LE+00))

> TREE1

== (*POS (3 4 5 6) *PLIST ((LEAF-. 2) (TRUNK . 1))

*xWHERE (1352 61) %SIZE (83 137) *3D (+.134009E+03 +.538121E+02 +.882166E+00))

8 #FRAME1 iziB$ 2350 OF
Fig. 8 The sample object frames for objects appearing in FRAME-1.

et (@) 25, ThedbREFELTE
A EWHRETH 3. birdgPcHBT 5B
WeDH->Td, AMBEOMNEHAEIEL T3 EH
W amic, ThizES OREREMZ 5 LELS
WEBRDbN B, FicE OBEMREIR, HAbL S
SEAMEL. Fic, LFEORESINIZEITH
3. BEEATIR, &OFsEMEY, FAELTE
T L TS0,

BFRORTRI, BRESUEM IO BIFDY, EHE
FY X rhedhid, FhERBZ &L

5. ® 17 B
51 Ah &2

R LICRUIADBERE XU F VvV —Y a ORlICH
LT, B 7z Primary pass g2 ¥ /- RKB %, 8

g7 v — 4 OF 0—8%, £ 7K 9 1Ci3, BORE
WEZOLTEHEOOMEF— 2 &, MENHERETVE
RRU7:dD%RT. T, MEBEREHKT 5.
$FRAME1 T3, >V —v s VIcBET5239Q
Ly va (E¥) RHEERTE. Ok, RERERIN
THRVEAR, EEINTHEL. LHrLass, K
RY vITEoEE,SEIcEEh, i) VINRR
ANTWH3E. $H7D 3)~5) ORBEOKTORKI
APPLES] (RZEf57RD apples icls) &0 H v —
FILBLTWAHELAD ) v ITOBEARDOL TV 3S.
# FRAME 2 Ti2, “take” izxfd 2 ZEHEAIHH L
SRR, KA T 2BTV3. TLTHREC 2.3
TEBLIF—= Y DI EREh, Dlick-T#
OEE»S, ®E T) i€ =R= (12) 8midh3. C
NREH 12) 3, 7) OEBBH-7-7-HBoNC
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1 *COORD (¢ ® @) 3BASE 1
2 SCOORD (+.334376E+01 +.272610T+01 +.1630162-01) $BASE 1
8 ®COORD (+.429369E+82 ~.4706148+01 -.4T9635E-01) SPASE §

4 ®=COORD (+.1112S1E+03 -9 T+l ~. 1107 SRAST
8§ SCOORD (+.3503312+03 +.6546622+02 +.B78296E+00) *BASE 1|
6 SBASE ¢ =COOPD (0 ¢ §) :2:5.(!!‘!“ BOUSE 1)

T *COOAD (+.000000E+08 +. C+00 +.000000L+00) SBASE §
8 (LN 400 +. 90 ¢, 0@) 3BASE 6

9 PEOTERICHT IAENHRDET L
Fig. 9 The positional world model in the first half of the story.

(1) 3:: WHEN OBAQ TOOK AN APPLE, HOW MANY APPLES WERE THERE ON THE TREE?

(2) 111 HOW DID HE TAKE THE APPLE?

He threw the stone to let the apple fall.
AS HE?

(3) t:1 AT THAT TIME, WHERE W,
. He was near a tree.
(4) s:: WHY DID HE TAKE THE APPLE?

To take it to his house and to put it and to give it to Ojiro.

(5) 1:: WHERE DID HE PUT THE APPLE?

put it on a table.

He
(6) t:: DID OBAQ GIVE OJIRO THE APPLE?

Yes, he did.
{(7) s+::DID OJIRO EAT THE APPLE?
Yea, he did

(8) 1:: WHEN DID HE GET A STONE?
At »frame2.
{9) 1:: WHAT COLOR IS 1T?

Yes, there was a clock in the house.

(11) s:: WHAT HAPPENED AT #FLAME6?
Obaq entered the house.

Ob t the le.
(12) 11 THOW APPLE
On¢

HOW MANY APPLES WERE THERE ON THE TABLE?

& .
(13) 33: WHAT HAPPENED AFTER HE THREW THE STONE?

Obaq let the apple down.
Obaq got the apple.

Obaq took the apple to the house.

Obaq put the apple.
Obaq gave OJjiro the apple.

10 EHRGEOR

Fig. 10 Some results on question answering.

EAEBEL TS,

$# FRAME 3 iz, “throw” OZF# BRI EH X
h, #8812 57— D2 25fEsh 3. D2 i3,
$FRAME 2 55 $ FRAME 3 pflic APPLE 3 #83%
Tl EZEBALT, Fv—va vTAHRZHATH
O TAERY yI2EE L] VI RE 16) 2 HH
HORIEL, »2OLUHBOETRT, APPLE3 XL T,
FALBEARTAERZTHICERZEEF—E Y
EERT 5.

$ FRAMES5 Ti2, BE#I® $ FRAME4 : offic ik
BIREHROMRBEOH S ($FRAME4 i3,
FRIREFGRCEBERZOT, BRI THRVLAEK
Z#®) 07T, $FRAMES CH»c@l@ish 3 HOU-
SE1 # $FRAME4 cR->TERL TS, £LT
z OEfEIC £ - T $FRAMES A COA &
BEfr sh 3.

$FRAME6 T, [RicA3] c&ick-T, BE
OERSELTED, HABEREZYHHEITHE

ZhiRRoKEENTV S, UkonERED, 342
FABOFERTITONZ0T, HiMizusyd.

5.2 RMKEE

F 10 i WIS BHIERL, £O—HicHHTD S,
REMBOBEAWRICEYE TS, FOBIFAR, A
DESTITH>d0LT 3.

{(1): “How many--” TiE % BRIICHL T,
query i 2 » F T3 WROKEEZ 3. HTiL “when
OBAQ took the apple” 5 Hfjiz $FRAME4 ©
%3 LML, query ((%¢POS) ?-APPLE ON TREE 1)
=y F95%8% §FRAME4 TH&L, £519),
20) 18T two L&EZ 3.

{2): £ 18) ® =E= (EDTALZHRENL S L i
TARAEEDLTER 2RT FHI2) BNELTHBL
LEMB.

{3): OBAQ oDfirEiZ, Primary pass |ci275L>.
OBAQ © OF © $FRAME4 o2k &, 2 TR
BERTWBEHHRT OBAQ D:ELILHD, »2H3
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BEOKREXSDULOHEBIALTELS.

(4): £5 18) AR -R- #RT, ZCiciLs
nTN5%KE23),26),31) 2EITH3. 4.3 O(1)
TR LT, TUREBCIE ->TH3. %K%
BETIRTH5.

{5): “table” Rz B - BI3BRS NI - 7298,
“put” EHFEE, VYT OMEHN S, IFELHE
H - BRIEXNTNZODT, ELioh3.

(7>: CO £EBEHNTBDT, eat &, take &
DORAREHETH .

(9Y: Aoz AD OF LhRHTIHB.

10) : Btz &K BEITNE > THWIENDT, 24 &
#BINTES T FEHOE IHEFEIN TN 3.JCLOCK
HEBRRONICH B ] VS MBERANT, TRONI
CHIST 3R $FRAMEG 2O L, ZOEE
55 CLOCK ##&7T 5 &Licky, HEHNRREZ
3. CoXSCEHMRERIATREBINTH I
MRy, TOEEEMS EVD LI, ZOYHRDFE
EATETIEREFIATLCLEICE-T, BHERR
FHETHB. 122U, BE, $FRAME 7 DI TReat
MNECIHZDRBETHEN., Lh->T3.2TEHE
L&k Sic, Bt sBERKSICRENREEZRTS
ATH, FRELTEEBERITOAREFICE-T
By, REHLETHS.

6. & H

BREREEEBEREBEERT A LICE-T,
PITo &> ushEAEE:.

1) REfERANHFERLE L TEEYKRER
EL, »OEOEEREALEREL L EROIFEL L -
7-.
2) HROMBEBIREER, FEEL TERITC L
kb, R a vy M T

3) EERIFOATIR, LENEZSHVIERD
FOZF, SEEOERY, EEEFATICEIKEK
STRBEIE T

UL, REFTEEALDELINED. TTHROR
FICBEL T, AMOBHRIC I A-1REBE TS
K, EREVEEAERL TOWREVA, =710
EEBRLTOEOWESHEETH 3. [F2iifa] &
WS &S RTARMEBEOEGICLY, B3] [RUA
Tl WERBREZEOERBICLD, BETELL. AHF
3, LLERSERE#LEETVICER, ET VT
Vb= FP 25 kickD, TBEINGRE

EE-EQEAMALLTHOER (2) 141

EFVREKBOABESHORE v /7 L2BEL
T, EFEOHEE» SEREAERDT, dHE3E
FAEMEAICS U TERT I HENS 3.
ARETCHRELUYBRIBHEEDOTEHE - 72D
T, thZ2&hEL, WESHCERLT RELT
WBREEROILENSS. R 1) Lk,
TARY b ETTRAOBERFIOBEREEFVLT ST L
BEFON LS. ¥ 1, BERBIMBILI D, KR
Tz bW 3 script D & 5 1 HEIARITICBE T 2 Ak
BANTHREVDY, KDRELERETDESD
IZid, 25 L RROBRRD 2B ALSELH LS.
F1:, EFAVEERRK IRTILLT, Kohklhi
FOEEEY 2ZRBL - TAOHRNE 3RED, K&
2132 D ICRBICIE B A8, TTHMEMEMNSSD.
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