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from Grounding in Al Research since 1980s

1980 IARB =M=,

FRAWA
FRTH?

4k ) b
AF %}!{. j) 8 b8

2EFS?

The Brittleness Problem When an intelligent
system is confronted by unanticipated situations which
do not fit the internal model of the system, the system
is likely to reach wrong conclusions or even breaks.
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Endlessness of Grounding: Beyond the Scope of Logic

Missing
variable
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BELE. ARUEREQPEATRATRIAA D F LK
 Kolmogoroff 222 (1933)
1. P(A) 20, where A is any event in Q;
2. P(Q) =1, where Q is the sample space;
3. P(A+B)=P(A)+P(B), where A and B are mutually exclusive.
& 4 KolmogoroffHE &40 A & B 44 % #F A2 MIQ P 69 i 5 439, 38
P K L e QT RE-F B A0eQ, P)MELLEXT.
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The Open Knowledge Approach: The Idea R (PRAAFHLRSE)
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Toward Open Knowledge Enabling for Human-Robot Interaction,
Journal of Human-Robot Interaction, 2012, 1(2): 100-117.
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2 oA Knowledge Rehabllltatlon Problem (KRP) is a triple <A, T, O> where A
- and T are causal theories representing a local KB and external knowledge
sources, and O a propositional formula representing a set of tasks for the

robot.
< A causal theory E is a credulous

External Knowledge

rehabilitation for a KRP Sources

P=<A, T, 0>,
if ECT and there exists a model ; it
I of LKB UE such that I |=0. _ TeDa.

-+ The computational issue is how
to find such an E effectively
and efficiently.
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¢ | ECT P= (A. T) Credulouq Rehabllltatlon I\no“ ledge Gap G
Problem: Arbitrary | Definite | Arbitrary | Definite | =55 -

Recognition Ly NP I coNP :
R Consistency )4 NP ¥4 NP ;
it st | Relevance 54 NP L -4
kg :‘f'.'_‘-,-' Necessity 1y coNP nf | coNP
o % Each entry C represents completeness for the class C. The entries in the column under "Arbitrary” are *
I complexnty results of arbitrary exterded causal theories and the entries under “Definite” are complexity - .

7 ATETY Y results of definite causal theories. The entries in the row of “Recognition” are complexity results for the -
. problem of determining whether a set EST is in the corresponding class.

S8 Jianmin Ji and Xiaoping Chen, A Weighted Causal Theory for Acquiring and Utilizing Open (&%
$4 Knowledge lnlematlonal J0umal of. Approx:rnale Reasonlng WAR) 55(9" 2071-2082;; 2014 .
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rﬁ,& @ AKRP P =<A, T, 0> i called regular if there exist sets S and J of atoms such that: %
“‘: ¢ i) for each atom @€ S, a does not occur in A;

'r.jzl,'f‘,'; ii) each causal law in T is of the form

dere an..A8,>a 2)

;&:': where aES and a, ..., a, belong to SUJ;

;%?;"»‘ i iii) O is a conjunction of atoms in S;

e iv) for any subset J'CJ, there exists a model for the causal theory Au {~a = 1|

UK ael). |
35‘,&}: < A credulous rehabilitation for a regular P can be computed in O(n?) time, where niis -
::‘“ *  the number of causal laws in T. i
i :7' '@ The rules in Tasks/Steps and Help of OMICS are of form (2) b

"L‘. ofIJCAI 13; Beumg, China, Aug 39 .
r" A ‘ ,.ax;' ;‘ e :’rﬁ‘l-g 4{"\:/' AR ;."; A' AR '[...'\f lf R e AT eI R LA TR T A TR e

G R o R (» g.t.‘.';‘ h ,.‘y, sy 7wl \zmgam#mxg, 4mg_xm mlgﬂﬁlzﬁ

ettt £ 4. A L S A T TE VR FL b FE Y

f"':.—[vf’?..k WUAF WA VAT YA Py AT R Pl A B P L f";A S L R A S O AT e ]

3 OK Expeﬂmentsuslngquallﬂedonlneoommon-eenseknovﬂedge 3 %-- \i»-' :\w ‘fﬁ@-}rgqvmugczp e Fi
> &' « Y A' - d

N ARSI b

"‘4. » ~ N
Gl e ol a0 23l !-A v ta e P BV ',.‘..; R P ',.,.&'
,';W

p” o v‘ < Open knowledge from OMICS and a semantlc dictionary: N e
f:ﬁg':." .l:* 1. Procedural knowledge from the OMICS table Tasks/Steps e

Pyl 2. Functional knowledge from the OMICS table Help, where a desire in Desires i |s

.= mapped into some tasks (only in test 2) B ; #
),1,‘,&-:;‘; 3. Conceptual knowledge (of synonym) from WordNet S
£ ”l “ 1 < Action Models (Local knowledge, a robot's physical ability): ATE g

AM1 (move), R%
- AMS (move, find, pick_up, put_down, open, close) '
4 % Test set1: 11,615 user tasks from the OMICS table Tasks/Steps (e.g., “get food

L 1 from refrigerator.” ) i
L < Test set 2: 467 user desires from the OMICS table Desires (e.g., ‘| am thlrsty 3 ; e N
r \ %
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£ Test 1 (11,615 user tasks) ey 7 e
AT o o‘
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- Q
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CPUAYF,
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¥ ::&,,y' e’ 2
) SV Test 2 (467 user desires) S A
e 1Y )
NaLY Null 0 1 1 4 4 0.86% g
© | Help+Tasks/Steps(15,020 rules)| 29 63 83 107 | 17 25.05% T
N Wi A
Help+ Tasks/Steps+WordNet | 43 73 87 | e | 134 28.69% "f; &
o r “a Xiaoping Chen, Jiongkun Xie, Jianmin Ji,.and Zhigiang Sui, Toward Opan Knowledge Enabling for § : a1
§ Human-Robot Interaction, Journal of Hurhah-Robot Intetaction, 2012, 1(2) 100-117." ~ ens
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