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1. Z#R5%E (transduction problem) EHRDORIERZ, ERAMXER
DREWDBICIEETHEYG RO SHEERICERLT 5 RRE .

2. TG /HESREIRE (representation/reasoning problem) B A% ELRbH
BWWSBIC, BHRZERFHICKEL, T—YVz VM IECENZE
BeEIHER S B SR,

AEDOREIRE, TREE, FERLEDOMRLELE L.
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Rodney Brooks [JLAT D 3 5% 5dFAT %
[Brooks91a,Brooks91b]
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FSREDGESELERTND S
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3. JIgElE, HHIFEDOEHE Y AT LDFEBRFMY (emergent
property) T®H %
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RIIBEHDOWHEICEITE 2008 ELBEZEZRL

1. R (situatedness) & HF &% (embodiment): SEXIFELT
EEDHADRAICENINTWEZDTH Y, EHIFEAEE®
IXAN—PF VAT LDES IIEFEAY A7 LTI AR

2. AgE (intelligence) & £ (emergence): FIRYZHREFL M E
I—-VrxVhDPREEHEERAT AHERELTELS. &
LIZ, Mgl T T—Y Vb DRR] ISEBDEDTHY,
ZTNIEEBNENEEShICBETIERL.
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NhoDEZF=HEET 7=, Brooks IBE7—FF775
F % (Subsumption Architecture) (CEDWVeY AT L& HEEE
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AET7—XFIVFvIIIRIEREZTOBETH 5
LFEB IEMARADLOLEETH S
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TREEIE, LYEREBNREEDOES (FAL, EEYELE)
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Function: Action Sel ection
1. function action(p: P): A
2. var fired: p(R)
3. var selected: A
4. begin
5. fired < {(c,a) | (c,a) € R and p € c}
6. for each (c,a) € fired do
7. I T =(3(c,d") € fired
such that (c,d') < (c,a)) then
8. return a
0. end-1 f
10. end-f or
11. return null
12. end functi on action
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Steels DK EEEEY A7 L [Steels90] 1L, BET7—FF75
FrzRHL, KECBIT3580REFIRAIDVIaL—4T,
(X F B HRAEEZ ZERKL 7.
CDIRTICHETHENE, EBLENLERETERZITL,
BEELGEADY VTN ZIRET H2ETHD. HYUTILDf

ElXEFIICIThMNo RN, ZTholdZELMNBTHAHAZ L
[EEF=FIICH >TSS,
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£ CGEBIAN) T -V Vb ORELVLRIVOEH (DEVYRES
WESIERI = o) &, EEYEETH S

if detect an obstacle then change direction (1)

I—VzVbBEFES>TWEIARTOY VT IILIEE#RISEZE S
nas

if carrying samples and at the base then drop samples (2)

YT N eRH->TWBI—I VM EBARICEIERT

if carrying samples and not at the base then travel up gradient

(3)
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I—UrVhERELEYYTLEIRET 2

if detect a sample then pick sample up (4)

e T2 ENBNT—VUsVMNEISVUSTLICEERT S

if true then move randomly (5)

N5DIL—IVDEHREKEFIZLATOEEIBMN THKT 5
(1) < (2) < (3) < (4) < (5)
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BEBR7—X70F v ICHT RSN 7T O—F&
Rosenschein & Kaelbling [C &k % [Rosenschein86]

WRA—BTDd VNS ETALTIE, T—V VM EEENR
BI STk, CoadsklE, TOESOEERZRERET
BT ARV MIEND

DT 4 VAN Y VLA R RERFEIRR A TENVET B

R, ETRCAYSAVTITOIDTELERL, av/isAIL
BICATISA U TIThhb

[An agent] x Is said to carry the information that p in
world state s, written s = K (z, p), if for all world states
In which x has the same value as it does in s, the
proposition p is true. [Kaelbling90]
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—O77O0—FDEHEBRIEIE <O > TUVRE
SEARD O /SA(IVIE NP RLRIE & 1M

FYUESLREIMH BT —VU VM EREEWL, LYo/ A
IWH\HEEETH 5

[A] specification of the semantics of the [agent’s] inputs
(‘whenever bit 1 is on, it is raining’); a set of static facts
(‘whenever it is raining, the ground is wet’); and a
specification of the state transitions of the world (‘if the
ground is wet, it stays wet until the sun comes out’).
The programmer then specifies the desired semantics
for the output (‘if this bit is on, the ground is wet’), and
the compiler. . .[synthesizes] a circuit whose output will
have the correct semantics. ... All that declarative
‘knowledge’ has been reduced to a very simple circuit.
[Kaelbling91]
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* PENGI [Chapman86]
* Agent Network Architecture [Maes89]
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3NAT Uy R P7—FFIF % (1/4)
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x5 DWERENIERT 5

NATYVy RV AT L (GFHA7Z I O—FEO770—-FD
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3NAT Uy R P7—FFTF+ (2/4)
LIELIE, BISERIEAZIRICH L THAIBEDELEZED
CDEDBRIEIEREBENT —FTIF+ ICDEMNS.

TouringMachines[Ferguson92] % InterRRaP[Fischer95] A%
Z DEH

EDEIBT7 XTI F v T, TV VMNFHEBTOR
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ZTDEOBT7—XFIV0F v ICBTHAEELMEIE, T—VUx
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THUNEIND
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3.1. TouringMachines (1/4)

TouringMachine 7 —% 7 7 F + [Ferguson92] I3 EIEH T &
AT LETARYIT VAT L(CNGDY TV ATAIGI—V
Vh DREBLEEDA VST —ALED)ZL T3 DDHIHE
EBhoiEREnsd.
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3.1. TouringMachines (2/4)

sensor
Input

Perception subsystem @

Modelling layer
Planning Layer ® Action subsystem
action
Reactive layer output

Control subsystem
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3.1. TouringMachines (3/4)

HNIGEIERAATABADESICLYERERINTINS.

()
rul e-1: kerb-avol dance
| f
| s-in-front(Kerb, Observer) and
speed( Qoserver) > 0 and
separation(Kerb, Cbserver) <
Ker bThr eshHol d
t hen

change-ori ent ati on( Ker bAvoi danceAngl e)

ToVEWRITSVEERL, T—Y 2V DEEZEKT S
IcHICHKITT 21TAZEIRT %
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3.1. TouringMachines (4/4)

ETIVLEBIII—Y = Vb OREICET 5EE (entity) DFRA
HRREICREET 2Ee FREMZZFTATLD

3DDEIXEWIBELZITLY, T2 IFHEHBRE%Z F 5]
HY T AT LITIBHAETNTINVS.

(1)
censor-rul e-1:
| f
entity(obstacle-6) in perception-buffer
t hen
renpve- sensory-record(l ayer-R,
entity(obstacle-6))
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