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Abstract We investigate multi-agent systems to model and implement emergent com-
putations and reactive responses. As a system architecture, we adopt the subsumption
architecture proposed by Brooks. The overall computation is carried out by a set of
agents each of which does concrete work by communicating with other agents or the
world. Based on this approach, we reorganize various systems such as robot control,
human behavior in a crowded corridor and natural language processing to investigate

the possibility of the subsumption architecture for general purpose framework.
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DES x0T — V= v OFRT, B L ERT 52—
Vv bOBIE R, TOEPEAHELLICHEST, v nkE)
FRELTL B3P E NS0 THD. B2 LA TOMLED
HA v gfhoz—Y= v+ OFTEIOBEE R VEL HREc D
b, B3 LA TOMEDOHRA v NI v b w¥—EBINX
B EOCITEEMD C L THD.

ok KErDT—Y =y F OB REERTE AT
z—-Yxvt (BREEZA) ORBBEINT 3L, HERR
CIzubbws/uRBERLEL -V v FHOKRE
AFNAHET X 50T 208, CCTCOFRETHS. T
Abb, £#x—Vzv Mg oHEEACK->T, HEM
BALHBIEL, <7 v BB E AFET S, &5 L EAEHRIC
TRIILTEBOTHAHSh. X bic, PHIREREAD
HULREGERBIEGC, 2 EbA WL S ABRNHET
3 &S PIHAERERESER TE B TH S 5 b

HIBIAEHE (emergent computation) & &, IRD 3 DO
Bk b o e BRTHE: 5]

o T—Vx v Lt DESHK — KTV FOXEBLE
CHEEXNTWS., Thbb, I7uXaty sz
HrBriihih T3,

o =— Vv MEOHEFRESEE — = —Y=v 1D
BAKBK Y LCoEE), <7 uxaty s REER
et hTnkn.

o kY LCOBBREET S 4 v 2 7Y R BHE.

HEIMEN L, BRERN S+ RIS T 5. A A R, 3
DOEERD B [17):

(1) FRHAELETOWREE — BFF D 7 IR
(2) ELECHFOAR IREE — KEELOC L.

(3) PRIERRHIH A R — {Hx OBEBNIRERTIHRBEN D
2, Btk & UCRRRICEL R 2B 2R T

RERN S A R, FA4 7B, <r—ad, K&,

{LERIGA R B b OBFbH TR 5.
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5.3 HERSEUE~OBEH

BARSEMNED v Ry & RARCREEIBESFIC X -
CHEENTEE (M7).

LaL, —fkicix Eito & 5 AR CRESEIT 5 C L kM
DTEEL . k& 21, ERLEMESUEX FTHRTE
3T L RBOTHTD b, BRI R S L 2 5.
R [10] X, SCIRE BSOS 5 wik— R oAEEEA & D
B O T CREEE RO A — U v o ERBF RT5 & R,
TR 7 L — L ORI b EEX OB BN LS
BMEAFREREL T 3. fHEOHEG, RIS EIC X
BREERAT T u—F TR AL, LR CORER GE
B A7 7u—FTH5. LT I e—FeREEIES
L AT T 7 F v X BHASHELENTRETH S &
BtFE N 3.

EEOREEREIEROEFBRLECRE D Y RDh
CChhofk. EECET5EEEROS b, d2EOER
REEORBENAEELRT IO L LTI TS, &
DICHERL R X v vy 7THRAL & 5 B ERA 5 LB
BENTND 8, 513_—¥]. FEI LOKBHERE DL
O A METIOBREK, B 5 \»EHSOLE, BORE, 3G
WMBICIERT 3 c kX 5. MEOHBEEET - %
57 F ¢ CEERL, ¥ bIOREEROLEL A 2 HRE
X8 KiET. M4 D0EHIRE R, ThETh iR
R, WMESCR v L7 — 2 VR, 7T iR, BRI
DERZFEHLTVE. A bRS LAV, FEICE, B
EHIOBRER, FULE, BHOE, BRELEL EREERD
2, W OLLEE b BRI HI R CE R T L p Bl &
Ty b EhEoTnES. BISEBHRLE o MIERVER S L
ThbBiciabh sy, AT -F727F v ICX->T, H
MRICKRREBINASTE 5.

RICR L A EEEE R E 7 — X R—ARRV AT L L
A7 L BMERRELTW LERICF — X <—2REK
LERT 2 BN ANERTREE A%, A, YT A
#3 TWhich book of Joyce| F-CHIFIE, [Joyce BEFNn



unification-based -
plan constraint phase structure semantic |
inference —*1 generator grammar analysis structure
minimal constraint augmented active _@__ syntactic |__ o
sub-network generator r chart parsing structure
prosody :-J one-pass
™1 extraction search
signal feature one-pass _@__. optimal word
sensor extraction search sequence

B0 8: Ff~<— 2 & % RS ((8] DT

] OBFEE [Joyce DFF- T BRI ORE® AR CHR
FBCLHETED. F—E—ZARRCHEB»»B LT D
LBk &5 R, SELESKT L ThbT -4
~N—2RREFS L Db, X VAR ELRT e BnTE
5.

6 HbUIZ

ERTH, v A FT—V Y LY RAFLOHLWAFZA
L%, Brooks DT —¥F I F v, IR T4 T ARED
HISEm & LCRET R TT o 7. SHAMKI R & 2 7 2 EHEEL,
HR LT 7 n—F OFHIETT > T <. REICEED 204
HEA%OBWBEICONWTELD S,

(1) FE~—RC X 3EBEOHE L T/T—*7 7 F x|,
W7 wr sy, SEAEN (EERRHE), IR
AEEIREHE, BRI S ey I I v, T x— A P P LTV
b, R E R BT S LIS,

(2) TFRN—} » YRT LEEBRANSHT 5 OKE
ERFNEARTRABECH S, E LB XRAD
HERICHILT B 7B, 2 RIEWET D X\ b RN
T3 EAEREND. X bic, INAEEN, BEENA
FEogT, XVENATHE T 50T rv—b
WBELAD.

Bz, MAECEEMBURAENTCEAROLEY:
i k. BEINMEREL, GRroT, BEAE
HAL, BEbICmFEEZTH 3 X5 ik L ( TESRNERTT
Bl ) coBBIEMTTHSS LEHMATREER L
H R F LA LU, BRERIGEASE, SiCmEE

FLID . BT, BEOAILFREARL LTS, &
METHZC LYok, 20E EBRIAOHEALE
i, MEEFoDICDEY 2y 7 251 E&CT
BNED 30T, B IEEROFEHEHIEL, BhE
¥8Be (T7+40—]1).

COEIRVATLR, BET-#F7F v ILkoT,
e & x X

o L~ULO0: HISIATRERE S TR
o LAULL: AATED EICRIBIEENER
o LAL2: FBEREY D & ICBERER IR

LS ERERCCHEET B C L RS,

(3) BOEL I, HHKDE Y F—7 2— 3 ¥ (sensor
fusion) T %, ¥ ¥ 7 4 v & = ¥ (sensor fission)
DRDOFMESX 5.

(4) HBWY w77 I v 7Tk, TEIROXRIKFL
AwnksciiRd s c tpulETeHs. GRET -7
7F X, Hr—Vxv FORERNEHEEEFLD
Zochroc, HENEEO w77 Iv 7V 2T
LEWETCE .

(8) =—¥= v HOHENA &5 & OHEVER & 2%H
THBELLERLE. COBRBE—DBIDLTEH, B
B, F—r—7 v ST REERE L LA, S
BoOBEOEETHS. BUbITR<Z k5, Ra
@& (A== 9 7T 50HR] THBEXIT47
REVEEL BICTHEY R T AOTIREEDTEY



Linda BtEeF 1k ok 274 7 AOBEP LIEL
7= Nuelinda ®FA%BELTWS [9]. KBFFEL
NuelLinda & @& %2> T FETH 5.
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=

HEWE EOERCOEER A/ v M I, ¥ERZD
LiBA D e, HET2BEREMIcnhndok?
& S EEREE S ER CE B R L WS RTH S,

(7) # & OBEVEH, BofEc X 2 HEERCH#E%IE
HRTEFILE, 54 7Y —a~EAEL, Bk
FT4+9 3. NEEEICEE - /MNEEREFRICHET
BREN] LASE L BICfBr O/NEER L B RE
FB8% 0 X 5 il T 545, 2w HETH? [16].
Conway B LA F A 74 — LT, 8- iilE DREE
BHIROIREEHBEF 528, € DEFEDOGRER N- il
FCHRE L, B0, BT OB OB IC AR 252>
BRELALEC, Hrx0R (Z—VxvbLebi
2) % ESERT B AL I REETH S HBTOKRE
DD ik ¥ o orEE ol s pEEET 50K,
BoRERHERAT IR TELS.

(8) =—Vxv tORBTRA T V=2 MEFRT RT3
VIZREHATS. AV VMEAT R ZIVYT
O¥EIE & LT, AOP (Agent-Oriented Programming)
[14] BPEEINTw5E. AOP oEAERLR, =—
Yz v ODIREE (mental state) —(5&, B, BE
1, BEE — <H Y, RENER T LAY =7 TT—
Yxv bOTEIRFGREL & 5 LERA TS, —7, &K~
BEEN R 7 Vv — LY — 7 CRBRE -V 2V
PEE-C, HENEAEAL 0L S KELS 221
B2 H 5.

(9) BRCARCRE LAV AT LB A —F Y =
T RS L, WHME « HEBECGA L, ko
PEE HLAICL, ZOBRELERT S L L dIC,
HRERBIE L, SHET 5 ¢ L RSBOREERRET
H5.

HEE

SR IT 47 AOEL TR E LD, KRR CESKEHEE
5z %L bic BECHKEREL NTT EREBTIEET T PIaRLE
Y — %, NueLinda OFEFFEETHZ NIT Y7 bV =T
FFeEiAt b —ERE{ERTZER, TAO-Linda QOBHFEZ AL
<\ 3HAELE, BASHELE CHERE IR
A—To¥EE, B, vfy VEIRCTCHIIEWA NTT

ta—<y 4y E—7 - RPRITRES —HERER, B
HY) - FeBHE e LET.
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