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徐超 XU, CHAO

徐超 XU, CHAO
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e EX 1. ATHEN—19X, BHAZLEN, SANBEBEN
1BEHH] type F essence fEHHERT. (cf. Wikipedia)

o EX 2 FEGSERHEFANEXER, BETFESRMRASETRM
IRXNZH RN EM T ENE S EL IR (cf. Mueller, 2015)
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b
L ssnipmpyies

BIREENRL

@ 1956 F, BEFHLUREE MR, BEh— MR 84
BERAIES, HFEAREALBENRR IS SKEEIRNEE
MFLNREEAIES . (cf. McCarthy et al, 1955)

@ 1958 £, ZRPINAEBIREILITENFROB, HBFZILRE
FREEESEENSR. ERVSAAESEENER, BFE
ENMBEBEIR. (cf. McCarthy, 1958)



IR A

BIRHEEMNNXA (Davis, 2015)

o BRIBEFNHE: JHERBEX.
m KT (EARN)
m (RIETIBAR) H
m KRFET (FEARIIE)
m (RFETIBAM) 35 (x)
& OERG
m IBM BJ Waston &%.



#
L ssinipmmpy i

BIRHEEMNNXA (Davis, 2015)

o FTENOR: NE K ESHTHEN.
m BF: BRF

o H2ZARTF
m 57 M ARS RBRF



IR
L asinspmpxme %

Outline

FIREERENER DK



HIREEE N
L asinspmpxme %

SIRIEER E T4 (Davis, 2017)

BRI IR
53 R HETR

AY (8 32
TEHETR

e R

[ EEE
KA TR

B oEN

FEFRKS FREW, HEZEERZX.



HIREEE N
L asinspmpxme %

1. FERER s R

o PRAET: BINRENBERIXR.

o WRAEH: YPIBEIAE. K& NEEE. £ TEXE. H24H
A, Hithh g L.

& WRFE: 2L (Mereology) (cf. EHTERETE, 1927
(1916-1932))

n EHTLERETEIEE GEM R4
m F&E MM. EM. CEM £ &%
n EISHEIL (cf. KiE, 2016)
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- PRAR: 23 ENEE.
o« BERXHR:

m Inst(e, c)
m IsA(c, d)

e FRXR: B BEESXR. BNXR. HEXR. ARXAR
% (cf. ConceptNet5)
m Mammal => Furry; Bird => CanFly; AtLocation(Person,
Restaurant)
- 5
m EITEYS KR
m B FifE. HRBALRS RN



HIREEE N
L sinipmpr mas

o WAPIE— D5 K7
m SCERIESE
= SERFIEEE
» SLUSERSE BT X RNTHE
n SEREEIRE X RN E
o HiRZE
s REMEE: FIEXMRHE—FIEXEM. (cf. Baader et al, 2007)
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EIRRE G
L asinspmpxme %

3. BB

PO FREY (B 4544

o ZM, BE

o M, EE

& FIE5 X (forward-branching), BHL
& FiANx, EE
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L asinspmpxme %

BT HEIR . BY[BIEL (Intervals) IR

Allen 12 13 RS EIEREIMI KX R R EEZIBMERN . (cf. Allen, 1983)

o IjERERXFR
m Before(i,j), Meets(i,j), Overlaps(i,j), Starts(i,j), Equal(i,j),
Startsl(i,j), During(i,j), Duringl(i,j), Finishesl(i,j), Finishes(i,j),
Overlapsl(i,j), Meetsl(i,j), and Beforel(i,j)
o LR MEMENBE NG
m Starts(i,j) B Meets(j,k) = Before(i k)
m Starts(i,j) B Startl(j,k) = Start(i,k) 3t Equal(i,k) 3 Startsl(i,k)
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[SElER: TS

Ry EHE: BB TA

& BF7SIZB4E (Temporal logic): X#R tense logic, TxFE=ZH Arthur
Prior 121/, 1ZAESEBN G ERIAEENEMEXNER.

o BEARNSER (TL): P,F H G

e TL 35K, A0 “next time”, “since”, “until” EF

o ZERERZSIZE (LTL)

o SXAENERE (CTL, CTLY)

o A WEGNERRIE

(cf. Wikipedia, Stanford Encyclopedia of Philosophy)



L asinspmpxme %

4. SHPEHIR: XNEEILEMHEIR

WIBRS : £ AYE R LRI R RABLER S
T RFM R

ERRAE: PITR—PEIfEE, WLXFRMII.
RERRE: PITR—PEIER, MLEXRRKIL.
ERAE: TR PEIEREMEIREREZE.

A KA RHE: FEEREZ UL AE.
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o [FEEEIERZFHIGEBHTIRE . (f. McCarthy & Hayes, 1969)
e BEAXRIE

n NEEE: AESX. BENNESEE. (ESRRNESEERME
B Ehi&EM. (cf. Pinto, 1997))
n DXRFITHNENNIELEF.
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[SElER: TS

SEHIE: BREE

= Fh AR SKA
- 155

o fluent: FEIEE FAFEMEHTH
m On(BlockA,BlockB), President(US)

- FiE

BEAFS:

@ Holds(s, f)

@ Value(s, f)

@ Result(s, a)

@ Poss(a, s)
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T

B EESH

e BEREE

Vbip2p3s bl # b2 = Domain
—[Holds(s,0n(b1,b3)) A Holds(s,0n(b2,b3))]. Constraint

Vb1,b2,s Poss(PutOn(b1,b2),s) = Causal Aziom
Holds (Result (s,PutOn(b1,b2)),0n(b1,b2)).

Vb1,b2,b3,x,s D3 # bl A Poss(PutOn(b1,b2),s) = Frame Aziom
[On(b3,x,Result(s,PutOn(b1,b2))) < 0On(b3,x,s)].

Vbip2,s Poss(PutOn(bl,b2),s) & Precondition
bl # b2 A Holds(s,Clear(bl)) A Holds(s,Clear(b2)). Aziom

Situation calculus encoding of some blocks-world axioms

RS : B—EET, A block A LRI EIMER—1 block £H
HRAE: MREE s "F , PutOn(bl,b2) HIERAIHIT, NERBS s TH
T PutOn(b2,b2) ZRMNEERE bl £ b2 £

EZRNE: NMRHEE s T, PutOn(bl,b2) HIEAHIT, B b3 A% T bl,
IABITE PutOn(bl,b2) EXT b3 THEH block FIRARAEZM
FREMAIE: 1B s T, PutOn(bl,b2) BIEATHIT <=>bl AETF
b2, H bl FHERZARM, b2 LEIZARA
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L asinspmpxme %

sfEHIE: FHEE

@ 1986 £, H Kowalski & Sergot & (cf. Kowalski & Sergot,
1986). EFIHIBFREIFMFRINE (narrative) FRIEH, FERE
R AARIEX PR R BT TN

o ZREMNNESE, BEEES.

@[55k, Mueller (2006, 2008) FI|F 4325148 (sorted logic) X3
BREILHITT AR HERRLBRESE, BHEENRO =
2K EMH. /R fluent B EIR.



IR N
L asinspmpxme %

5. DA

T E R E MBS Al US4 TR 513 .

*« TTEHIME

« HB/AEHFSM

o« RARDEZE

2 [ HETR A BRI %

o FEFERERILMES MESKHN AT XETR.
o FEHES RSB HEREEIER.

o FEHEENEE—RETTEM.
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HIREEE N
L asinspmpxme %

E R BETTANRTRER

o TEBEE: 4, =%,

- *\l‘ﬂsﬂ{zlsa’ﬁ*i;
FEEBREEN—BORELEER N E K.

- z‘sﬂ?’sjﬁfs( gLz [a A ko) @)

- %?\EJEE'I‘EHEL (RCC-8 1£7Y)

o TEEBEENEEREE (Q@ER)
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IR

L asinspmpxme %

XigEREEE: RCC-8 Model

EQ(A,B) TFPP{A,B) NTPFP(A,B) OV(A,B)

© OO0

EC(A,B) TPPI(A,B) NTPPIA,B) DC(A,B)

O-Intersection Model: A°, A—, A€
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6. Y)IRHEIE

HATERNTTERMGE (simulation)

o 5% NRFESINER ERSHTRE 2R, EREHY
B ERHITHE,

& LB (cf. Davis & Marcus, 2016)

n MEHRBHZAATEENALEREEHE
s NERNUERGE

n ERUENHE

n RPN FE
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HIREEE N
L sinpmmrms s

—PNEMAEFIF: NEREM. (cf. Davis & Marcus, 2016)

o FRBR/NRNPISIRES: BNZR t, SE x(t), EE v(t);

& x(t+ A) =x(t) + Ax*v(t)

o V(t+A)= V() - Axg

o Hx(t)<0R, TREER.

Davis 1 Marcus 32 T EMN T AFTEIGH 12 P Bkk. #EW: #®E&
ERAY, FE2EE%.



IR S

T

L asinspmpxme %

PIIEEIR . EMIEIE (Qualitative Reasoning)

@ 1985 £, [Kuipers, 1985; Forbus, 1985; de Kleer & Brown, 1985] 2
HEMHIE, BINERE® B EEERYIEH AT E .

o« FERT BT, 1979 B %, XRXEH, SEEREENE
XTFHEYEHRERMANE X kiDE. BEYEMREES
& RS =iEl. BE1. RN EE.

e ENHEENFEAARABRETRRE#E—IE{CRNFRR, BN
FE&—EHENF o

o TENASUY

n BN RGERMAS RS
n SEIHRHIRGN B ER
n ROBERRGNEEEY RS
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L asinspmpxme %

TE MEHETE Y 2 BUAFAE

o R BFEEENERXRT

e ARERE: ARARESTABRBERRITA.

o RAMNAS: EMHERFZFERATREICHUA, WEEARDN.
IR B EE

- ;I?F?Eﬂ $E'<TE151 SRR, BMETARE, £/fT

(cf. Bert Bredeweg & Peter Struss, 2003)
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ETEENEEET A

o FOREF: BB RAE K E AR E R BRI .
- fiF

m MRKFNBMAE, BAKRESEEFR.

n MRTDHEE—NMIEINB, BABRNEERTI R ENERBIEZE—
MR,

B MR MIFREK, YR FERNE—ERE, KRk,
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HIREEE N
L asinspmpxme %

BT E58 75 AT IRHY 8] &L

FRIER: REEEFELRHEES. (AEEIF)
BMRF: BERWARPEB[ANYIR, DR AHBER

BBES (Isolation): HEAMFEIRM—F, [EIEMKIRFEET AN
ARG R SE.

EEY X EHIRS

MREEOE, FREREBNMSKKE. XTH, BRENE
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HIREEE N
L asinspmpxme %

7. RAROIBSHETE

RACEF: XHREIROESE, AMNIEAT IS OERRSNERE
FFUMEE ST o (cf. Wikipedia)

B FASESHEE
B itk 5 BiritE
ERIZiE
BDI & Z!



RS E SR

FIRZiE
o FTEMREPEMTIBIEGIE (von Wright, 1952; Hintikka, 1962)
o ZEHEIERE
B NIRRT
n FURSTEMMIREE S BEDMMEER
n TR TR HEIRRE
& SH
o AREHFIEXE
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i 5 B iR

BRI FEMHREPEBSINL (Automated Planing) $Riigo
o PLBBEIFTONEEM BFRRIEFEMALENARA. B2XH
SUE
Bk 5EIRHEEN LR
o« E-AMEH
s BEIBERE— AR, NESHEITL
s BIREEEEEHEN A AR TR BR
o HEPER
= BRI REE — T RIREEI R ER BIF
n EEIREER, EMpOBIEEEE, LA RIEIRS.
(cf. Ghallab, et al, 2004)
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HIREEE N
L sinipmpr mas

« BIRRIRR
w BEfKIF, BARRIETING, —MR N BRI —E5 .
w HBiRHEED, BEREREEMANBER.

« Bir
= BRI BEARERE — DA HITHIR, Xt RERTEEA
IR -
n BIREEP, BETAUREEL TN STET, malaE(XUEE
THRIRI R LEAFE
o T

= BEINKIP, HEEE L OTMIANTITR AR R,
 BIREEF, —MEEREEXNS - MERENITTIHITHEERN, 55—
MMERERN TR AT AR R AT



@ 1990 £, Cohen 1 Levesque R THIXFEIE. F&. REFHE
RS, MABEEE.
o TEERRZEZATFEBR, agent BUTEIERTHERERM
e
o FEREH
m Believe(a,¢); Goal(a,¢); Happens(a); Done(a)
- BIF

m P-Goal(a, p) = Goal(a, Later(p)) A Believe(a, —p) A
Before(Believe(a,p) V Believe(a, p), =Goal(a, Later(p)).



IR
L asinspmpxme %

BDI &Y

@ 1987 F, Bratman EEIROCEFERTRE TEMHITHER, 3
ARERZEAINIT AR L.
@ 1991 &£, Rao # Georgeff £ Bratman T HIECHIEM FIRHE T
BDI fIFZH3iL. (cf. Bratman, 1987)
e BD| EEF)ZERICEESZE CTL ¥ &, RET R K
F o (cf. Rao & Georgeff, 1991)
n —MIBEY K
» EANIZEY 3K #00 BEL, GOAL #1 INTEND #F.
o —Lb)\IE
m GOAL(a)— BEL(«)
u INTEND(a)— GOAL(«)
m INTEND(does(e))— does(e)

= INTEND(a)— BEL(INTEND(wv))
= GOAL(a)— BEL(GOAL(a))
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BHEETE

Outline

BIRBEENTRTA



BIREENEE T X (Davis, 2015)

ETEIRMEARIERITS X
o« WZIZHE (Web Mining)
o ETHIRATTE (Knowledge based)

m In knowledge-based approaches, experts carefully analyze the
characteristics of the inferences needed to do reasoning in a
particular domain or for a particular task and the knowledge those
inferences depend on.

* XBJA (Crowd sourcing)

m ConceptNet



H

RN EE T A

0 48 724

BT RIERENRRRIT 74
@ NELL: Never-Ending Language Learner (NELL) program
s WEMER: MEEXER. EFEXR. MSEHBRR. XTEiFmn
FLI
= 2010 fF 1 B/ER), %2015 F 1 B, BEKET 8900 FHEX%.
m B NELL WEMNEBEATRSAERE, BEREENITHEERH.
Bian: FWIBEISUSE 9047 KB, MAEFRITUIERE —1 %
o
@ KnowltAll
 KERER: SEBRNIAIER
m f5]30: pianists such as Evgeny Kissin, Yuja Wang, and Anastasia
Gromoglasova
» DHEWERT 280 HMESIAR 1.2 ZHE%.
n EFREED 92%



BT RNTIE

& HFHNR (mathematical)
m [HEEE (Situation calculus)
m XIHEZEHEIE (Region connection calculus)
m EMEIFEHIE (Qualitative process theory)
o AR
m A (Scripts)
m fE%E (Frames)
m BT (Case-based reasoning (retrieve, reuse, revise, retain))
o KHEFIREE: CYC
= CYC RYIMBERRRRT 400 RAMNXE, FARAKREIIRE.
m Research CYC 8% 50 F7#:&F 5000 FHE K.
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L winpmsizn

Outline

A FREESEE



HIREEE N
L winpmsizn

HIREE 5125 (McDermott, 1987)

BEITENERILIE
o AITERENEFFEAE LM,

o ZTEMRBTIREM T ARRERF ZF.
o EEXERFZE, B—REBEXLIRES TR,

o BIRPHEMRENRTTT .
o MRFBNE—EXTMARTMEEL, BARNBAUFA
FEFP X RIR B THERE



L winpmsizn

B TIANERRIR

FTENBIRERZREN, BTX—RIR, FTAOTATUEN T HERT

o MRENKRAXNANKEZERN, BAEWILH—ERE.

o —PMEFIEA-LTESE—1EE, B EAIEREEER
X—EEIEHIRTIR, MEWRMER T RLRR, USTEMENS
o
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HIREEE N
L winpmsizn

XERRIZHI R

HEMANBERSREN, RTIREHE, THEMEEENTHE
H,

o HREEIEM— P NEEEE R

& FRNHEREM— LG FEE—RMERIBRIAR .
FAAHEIEEH C. S. Peirce 121

o AMNBARBNIEHEE C;

o« MR AZERN, B4 CHEINELEFR;

o« U, HTBEBKRLE A FE.



RN AR S R

e AL
m A REEAT, BEEET UM A ST E ML IR
ko

o R3 IMEBRAERNTERRESTE. WXHNTFSHEH
RETTEMIBRBMUARE T, IRBUARA TS th AT REER AR EI I

SEXS R o
o ALk

w AHPD BT ROBIRE A HAEIER N R
n REC 1CIBRSEEMYT ASEINEF BB 2. BRERENY
KU ARFEATA — A 2 0 BB — N R A B
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RN S R

- RFLE
m AP EFMEENTELE, EthEESREESEERARE. B
A AR VR R TR N R IR R @ T AR
 KE: HEEEAROEREFIEEEN, RABBRNEERESZE
HXREBEATZSBRBE.
B RS BHRIETHEHH
m FRE: /NPT 500 73
o T
m AP FE—D ‘TsET, BTUAN BERERHTSRE, AJE|
ABIR, mEHES.
m KRB X REREATIZT . BENTELVLAZEEES
EMTE, FRESRERTN, BXEREALRY.
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IR

L winpmsizn

RN S R

- BEERN
= FHR MEARSEETASTREMEN, FEAXFEREN
M.
« JFHIPE
m AHPD BRI A ESIBEHTY 3K, UAWSERIELEMERL.
n I AEMNIEREZENLETTENERE—RIIN—BE,
HERBRNASERNEENEL.
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Outline
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- ‘bﬁf\éﬂ

o FEIRHIERN S K
o BIRABENTIERZX
o HIHES5ZE



FEIRHEIE A 7T A0 & AN (0] &

B T4AZHEIR?
B ERHEEENRE?
» BELTRIMANITERTEIRMRE?
s BAMASETRRRBMAAAERRT A EHKF]?
n MPEEEANAT IR SRR, WLERIARATLL? FSAFRRIHNEIRS
XEMLRZABRIEE JREN?
n BHANEE? XESMBITH, EZHEEN BEER?
B ERIENEEERRINEIREEAML? RIMRIANERZ2HA4?
B PEGEFAERREEFNNR, MB5RRME?
B FIRHEER AR ST R 5] B
n F— KR, HEDMEZ?
s TRGUESE, REASE?
» MEHBASRA—TT RS BT E?
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IR
B

BIREEARNER
n BIREEHNBF: Winograd BB, STAZER L.
BIRF RS HEEAN A
s ABRIEE RN, BRFEXIEE?
» BRIEBFUARR, WMAHEE?
s MRMNEBREFFAEXBR LR, EREANRLEN, B5HE
RIBEIILHEXA?
BIRMEEZE. BENXRMR
 PEFHARDNNETEERKILER?
» BEEFENESRE IR REME?
» EEAURAEES S BBZERE —FE SR TTH?
BIRMESIAAB X R [EE
s BIRBESEHENAR. BINHENEIEFNRESE, T2188
%4?
w FRMANE A IR AR R TR
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S22 3k I
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THANKS!
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@ Common sense is the sound and prudent judgement based on a
simple perception of the situation or facts. (cf. Merriam-Webster's
Online Dictionary)

@ Common sense is the basic level of practical knowledge and
judgement that we all need to help us live in a reasonable and safe
way. (cf. The Cambridge Dictionary)

@ Common sense consists of knowledge, judgement, and taste which is
more or less universal and which is held more or less without
reflection or argument. (cf. van Holthoorn & Olson , 1987, p9)

@ Common sense often means the elementary mental outfit of the
normal man. (C.S. Lewis, 1967, pl146)
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Common sense is the collection of prejudices acquired by age
eighteen. (cf. Albert Einstein)

Minsky: Common sense should include not only what we call
“commonsense knowledge” —the kinds of facts and concepts that
most of us know—vbut also the “commonsense reasoning” skills
which people use for applying their knowledge. (cf. Minsky, 2008)

Nienke Eckhardt: Common sense is regarded as the kinds of facts
and concepts people would commonly agree on and hence do not
talk about generally in everyday communication. (cf. Nienke, 2008)

Christian Andrich et al: Common sense knowledge is the set of all
knowledge which is assumed that every ordinary human has. (cf.
Christian Andrich et al, 2009)



HIREEET
o

L framine

-

What a typical seven year old knows about the world, including
fundamental categories like time and space, and specific domains
such as physical objects and substances; plants, animals, and other
natural entities; humans, their psychology, and their interactions;
and society at large. (cf. Davis, 2017)

Common sense is a sense of the common, the awareness that we
discover who and what we are in relationship, not only to people but
also to everything that is. (cf. David, 2002)
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@ Common sense, as we understand it, seems to be a very basic ability
of rational beings to follow their experience in discerning some
obvious things, making elementary connections among them, and
avoiding patent contradictions.

@ |n the context of Aristotle's psychology, the expression ‘common
sense’ refers to a distinct perceptual capacity in which the five
senses are integrated.

(cf. Gregoric, 2007)




518

HIR (cf. BZH)

—REN, BIREENTEEMSN, 2 MEEARRAEESNIZE

BRIFIR.

e ERMBEENERT, “BIR —RAFEHLXDEE, Fa
“ERMBEATE, CABRAF &, HEFIR.

o “HiR" WAMA TR TS EARE, BN TENEENEIR.
EEanxZiEFE ARE AR, “p— p 2EER” 2FIA, BXIE
AR ABERYE, EERUMEE, HigREEIR.

o RETRZMATREEMRZRELIN, 2N AR, Bk
MAERNERBENEREIR, MAXDEEREIR, BERE
FHEEL, RAKRK—REENMIR, IHEARBEXTHE
e XFRETRZHNEIRXFARZEIR.
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o A7 880 R, AE. EXABEE. KA

o SEE: fTEA. FTEZBA. £5%F. — 1 EHE

o F5I0: BIERXEN (perception) k18

o R B AFILIE. XERF—HAEIM

]

o MERGEFBRENTIRFEEIRNEXIE?

o EEWHEIRW, FHSRNARBIREENTE?
e EEMAEMAKENAEEXESE?
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