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Situated Actions and Cooperative Computation
for Interactive Systems

HIirOAKI KOKUBO,* YOSHINORI SAGISAKA,! NORIKO SUZUKItt
and MICHIO OKADAtf

Everyday conversation or systematic behaviors are not always navigated by predetermined
plans and procedures. We consider that mutual behaviors such as conversation are sequen-
tially organized and regulated as a result of interactions among situated behaviors, which
we take the ethnomethodological literature as supporting this position. In parallel with the
study of conversational phenomena from this viewpoint, we believe that it is necessary for an
interactive system to be redesigned according to the stance that a designer of the system is a
participant in a conversation and must organize various complex behaviors interactively. In
this paper, we constructed a prototype interactive system that has a mechanism which meets
these aims by organizing its behaviors as a function of the interaction between situated behav-
iors and the context. We also evaluated the behavior of the prototype system. We confirmed
that the prototype system had the flexibility to be (a) organized into interpretations for ut-
terance with omission as a result of interaction among users or cooperative calculation respect
to the context, and (b) organized into different interpretations by controlling a parameter for
mutual dependence between the context and situated behaviors.
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Fig.1 Concept of interactive system.
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~Behavior B; N
precondition list: P,, P,

add list: A,

delete list: D, D,

action: action

energy: 0.0

 threshold: 50.0 )

2 [&23v] KT 5iEd

Fig.2 Description for behavior.
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AL SN 570 ISR RICTER S 5 E Hl#ss
RBRINTVE., Zo&EFERIN 55T ]
EMATRELR [ 5% ] LIRR, BNEFEICE 5
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h.

Step 2: 2 DOXRS S5 DY K-  BIEHN % TR
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[55F0] B 2L TROERIEANF—
ee(B;) 52 5.

ee(B) = -+ 6 (1)
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[#IEE ) > 27%D [55F] B K5 BT
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W] OBTOMEREDEAENERL TV,
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Step 4: [ 33\ ] OFEMAL BEELTREE (G
kD 7O DU TRTERENZ XRICTER SN
Twa) 55 Fv] B i3, BHHORFOEMEIT
FVE— B, BEEL B2 5 L TEELOER
Lhb, IhLOEMOBPTERLLI ALY —D
BEHEBRAD [ 55T 0] FPREMCERILINS.
ZZC, BiET LA EHEIIVF 2o
HHALTEER [ 55 2] BPFEL ZVWIBEICE,
ERERIEI LRV, 2oL E, TXTO [53
Fv] WL THEK B(0<B<1) 2L 5.
Step4 T kiZ, HHALT 2 (52 EV] RS
¥T B ORI fTbh, BEIRLETLTY
S, EWALT A [55FWw] PFEAL LBEITD
LOMBECLE B, EE ks 55TV
X, action IR EN - MBELEFTHIELT
WRICEELY RIZT. ABCERINTWSEM
EEY AL, BIREEY A MIESWTRENS
XRICHELYS5Z 5.

NS Step 145 Step 4 DEZHDE T LI
LoT, BREALDD [ 55 Fw] SERIEL, Th
LORFN X - CTEHBMNRITAENREIHEBKEINT
W<,

4. BEMEY AT LNORE

4.1 7Ar AT ZXTLOEBR

Z—F L OPhb D IZBITEREWNETRIILS
ZOMBAE ERT A72012, 3.1 HiTHRENE
FERBIRDEF MRSV, AV 3575747 - ¥
AFADTOL AT REENFEY AT LELTER
L7, AV AFAE, [HEFT, 2K, BET] L
Vo 2RO BOR Y TRb Sh 2 BHEOYFHEFTTD
MR ST R EELTWA. VAT Ak, HEORE
R BREICEBRL 2255, P 2EE 60T
FICLVERT S, I, 208BEE=5T520
12V AT DOSERCIBIRL 28R %2/89 7V —XL
THEICERIE TS, K3 XAV AT AOHBHK
% iRY.

LEEWHICIT, BES T 7R AVWEREERRY
ZF A% HWT WS, R0 DERFEREIT
155 HEETH D, BEORMEL T A~E]HES
<h | [Z#] T#ET] L oo RBEEWH (utterance
fragment) OEPEZBEL TV 5. FHEDBRITT

HEENREHI, REWROEEESHORAE L
T FSA (Finite State Automaton) TR INTHB



1446 ERLIEE SRR

hrase interactive
etector module

l}ivt%cde utterance
fragments

speech
. e ——
systhesizer | action

speech
rec%gmzer

Speech

3 VAT LMK
Fig.3 System diagram.

CRATIDRIR]

REILCIARY] |15 ) % 4104
|
| SRR L
[H—1 [%—]
ey [
time

-

B4 RFEOWH OB

Fig.4 Example of utterance fragments.

D, ZOPBITRETEER BEFWH & 21 o DEED
Bf% 7L TV 5. phrase detector i, EAERHND
HEREBONIHET T 4 A% FSA TRAB SN/ R
WA DEMICELD, ZORFIZHITE. M4 1
phrase detector D IBI% RT. ZDFITIE, “BiT
FIEIZR", “»”, “MEICR ZEDPHRE SR
WATHY, #N50ZRFNIVL2hDF N5 F5 4
TEELITARELTHIEN D, ZThbDRE
Wik eheh, EHCESSTUB[HE SR
5. 1223, HECRORBRFOMFIIHL T,
PP.optn.destination D I NVPFEIN L, 2D
&, NEREFREE [EEKO%REFY] (PP.opin)
THY, BREZFEME [17755%] (destination) <
BLTWAZEERLTWNS, Ih b OFEMRR T,
WEEITOADICESAVEF Y TR, 20
BEELZ DHL T3, ThOHRBLDOTRY (52 F
V| HO%HE - Ay 7R RIBICBRIA, [4
23V ORBICH/-o TR ERERR LR DESN 3.

A8 575 14 7EY 2—) (interactive module)
i, BRITEHRINREF VISR, TR AR,
[(55Fv] LOBTEIRZRITHZEGICESY
T, INHDOHEFERF % BRMICEBRL, 2hicdebh
HIBEE BRICERL TwL.

4.2 [35F0n] &Fosmt

TAMIAT - VAT ACBVTHEASATWS
[ 5% F > (behavior) | & #?DERBI DV Tk~
5. [&H5Fw] Lid, KRICEDRAIFN -V x
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¥ b (situated agent) &L CEREN-FEDTY
IT17THY, BFREECESHTBEOIRE
EEMLEDS, UREBRL &KL L CTAENNR
TR BT 270 0EARTE, BIUHIROBM
THb. DAV ETITATES 2 - VTHEET 2
[55FV] OBEIZ 127 TH Y, 2OERMLRIEE
KEWUTo3BEIC SN S,
[EFWH DM O BRI

CDFULMIATVAFLANDASIE LTHESHR
TWASGEEIE, FSA TE& SN2 RFEWH (utterance
fragment) & ZDEHTH 5. RFWHF DT T 1 R
MLT, ShonfERROT 288 LTliEET 3
[52F0] FRESHTVE, 20 [525F0] i3,
HA I D S & AR, AEICBIT S
J—FEORHRNEEICE DERE 5, LR
DEOBFEDTZT) 553 ] OH%E 5 (a) I
AT el R, ko EBLHA,

SpeechAct. Actionrequest.give —

Pred. Actionrequest. give , Object.give
WKHET 2 [ 52530 ] Tk, BIESF (add list) 10 &
SRR BANOIEDDFEN: SpeechAct. Actionrequest. give
(“~2TFawv) PEAEN S, £/, iidsen
(precondition list) & BIBREFR (delete list) (Zi345
WHEME Actionrequest.give (“T &) & Object. give
(“FEW o BMHE) BehFniEdshs. o
FHICEBINA [52F ] 2BV T, CoBEHR
RBROBRALSTEREZ 501X, [5H2FWV] 12385
SN HHR MO RN & SRS SN TV 154
KBRONZ. /o, COBHOKERLLT, HIBRES
R SN DD RMELSHIBR SN, F I EDNE
UEERT S, TOX)RREHFBCORBEOT L
LT ENz 5250 oz 77 TH 2.
[FeRIR 2 BT 5 58]

B4 \RL 72D & 912, HEFEREBEOBRS 25,
EHRBERIERORFNFOBRBE L o2
TTAADHTEZONS., T TORBMIER
LIZANEFT 4T BHT 5720, A—0REEc
2O EDREMFIFETELZVHYE (55 F
W] ELTRRBL TS, K4 D557 1 ADHFITIE,
Pred. YN-question.ezist (% ) £$5) & Pred. YN-
question.stop (LD E32) O 2 DDOBEHH R
BICEHRL TS, COBAICRENFERETS
phrase detector i BV Tk, FRENORERH O
TRNVICHL, BWET 5 EREFIHFLET 52 L 2R
$ F XV .comp (competitive) ALEMEN 5. HH X
NIRFWRITHL, Zhox 3L0dbiF s [5H23
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~SpeechAct.Actionrequest.give ————————
precondition list: Pred.Actionrequest.give,Object.give
add list:

delete list:

action: Actionrequest.give,objeci.give
—*Actionrequest.give,object.give

SpeechAct.Actionrequest.give
Pred.Actionrequest.give,Object.give

|

()XERRIZE 58

dissolve time competition —
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Fig.5 Designed behaviors and their descriptions.
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Fig.6 Examples of human-system interaction.
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Fig.7 Sequences of activated behaviors.

ERLT) FEMLEENBIBD, 2 2OXRE o
[55FV] LOMOHFABRLE 8 ZRY. BP0
EENL, BHALZAVE—DFhERLTWS, £
[H2Fv] ofRhiE, #iRENHE T, EMEE
% aCTRL, MoOBRERTIARL 2. T2, wiiR
EHDBEHETAY Y v 7 OWFIT BB CRICHFE
LEVWEZETHE. ZOBERMNTRIE, [55F0]
SpeechAct.Permrequest.give (~% BEWVL ¥
) IR CEBEIAVF — %525, Z0L X,
“BEVL 970 HBEEE Object.give 13 £ 7ZRIEH
THRICHEEL V. 2070, TOBNMEYERT
% [ 5% %] Object.give IZJFEHELT A NVF—D
WNAERT S, 22T, 20 Object.give DT
Z&MICiE, Oblg.ticket.amount DELBTH 5. Thid
“BEWL 370 BHMHEL x O TH 5T
LEERT A, Lo L BAEORENRITRICIZ, “U)
BT A ERIFAAYT, Object.give % iGHAL



Vol. 40 No. 4 12837547

excutable
B8 [52Fv] &XkE OHHABE
Fig.8 Cooperative relations among behaviors and
contexts.
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Fig.9 Relation between parameter value and response of
the system.
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Fig.10 Change of behaviors’ activated energy.

PE L HET S [ 5530 ] NEHEEINS. 20
BOY A5 ADBENRE 9 (@) THD. —F, a DIE
2012 L KELL, [55F0v] OBTOEELR
DTV E, “~2BEVLITLEREEELZE
PEBET A0, “BEVL T30 BWMHEE T
B EERALESES [5H5F 0] L Tl X
NVE—FERT S, COBE YHIFIE" L FIEDNY)
B EERT A (553w ] PRICERLSh, XIC
C~FEDOY LRI A [ 55T ] PPEELEh
5, ZOBEDYV AT LADIENRID) THS. =
D 2ODFROERL BT 5L, MERX, BETHE%
HED L RFLZHEHRNCERL CBY, BEFE, BE
SR LELBEL TRENICARE ED TV L EE
ZoN 5.

10 i, hd 2200%BIIBWT, “BERITE
+EE YEHTEEBRT S [(H2Fn]AL
“FIHE" % FIEOPH LBRT S [ L5650 B
BOBBELANVT —OEBERLI-DDTHS. B
B, HEAINEHCREOREZITHY, HL4D [5D
T WERIN -0, ZOREE ERSLS
DML D, KBEEEZIZ200FER (), (b)

Apr. 1999

K1 NIA—FEVATFLADNEL DR
Table 1 Relation between parameters and responses
from the system.
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