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Building Time-Series Action Network By Human Activity Mining

0 Toward a speedy sharing of information in disaster

NGUYEN MINH THE
Abstract

In this paper, we propose an approach that automatically extract users’ activities in
Japanese sentences retrieved from CGM (consumer generated media). We then design
a time-series action network based on Web Ontology Language (OWL). By using the
proposed activity extraction approach, we can automatically collect data for the action
network. Finally, we propose a novel action-based collaborative filtering, which predicts
missing activity data, in order to complement this action network. Moreover, with a combi-
nation of collaborative filtering and natural language processing, our method can deal with
minority actions such as successful actions. Based on evaluation of 132,244 tweets which
related to the massive Tohoku earthquake, we indicated that our approach can provide
useful action patterns in real-time. Not only earthquake disaster, our research can also be

applied to other disasters and business models, such as typhoon, travel, marketing, etc.
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U10:%x[-3,1]
U11:%x[-2,1]
U12:%x[-1,1]
U13:%x[0,1]
U14:%x[1,1]
U15:%x[2,1]
U16:%x([3,1]
U17:%x[-3,11/%x[-2,1]
U18:%x[-2,1]/%x[-1,1]
U19:%x[-1,0]/%x[0,1]
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U112:%x[1,1)/%x[2,1]
U113:%x[2,1]/%x[3,1]

U25:%x[1,11/%x[2,11/%x[3,1]

# Word column
U00:%x[-3,0]
U01:%x[-2,0]
U02:%x[-1,0]
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U04:%x[1,0]
U05:%x[2,0]
U06:%x(3,0]
U07:%x[-1,0]/%x[0,0]
U08:%x[0,0]/%x[1,0]

#POS column 's junction
U21:%X[-3,1]/%X[-2,1)/%xX[-1,1]
U22:%x[-2,1])/%X[-1,11/%X[0,1]
U23:%X[-1,1)/%x[0,11/%x[1,1]
U24:%x[0,1])/%x[1,11/%x[2,1]
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Fomeasire Multi-SVM | 62.94% | 74.53% | 87.60% | 71.98% | 72.63% | 73.64%
CRF 69.72% | 81.17% | 95.10% | 78.83% | 79.89% | 81.56%
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Making Tea:

1. Fill a teapot from the faucet. Place kettle on the stove
and boil.

2. Pour hot water nto a cup, filling % of the cup. Immerse
teabag in cup for two minutes and dispose of teabag.

3.  Add milk and sugar to taste.
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gbooboobogbuoobooboobbobboobooboobo2220000
gbbogobbobuooobobobuooobbbuooobboooobbuooobbooo

{00000000000000000000000000000000000000000OOoOo00
dddO0OoOoOO0O00000ooobOoOo0o0o0ooooooOooooooooooon
3Consumer Generated Media
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U222 000000000000000000
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02230000 290 00000000000000000OOODOOOOOOOOOO
gbooobooboboobuodgbogbobobobbobboboobo® ogr"g o
grobogobbboogobboogbobbooooboboooobbuooobbooo
0000000000000 000000000JTAG4000000O000O0O0O JTAG
gobobobbbouoooogoboboag* o0 ogr"goobobbodooooon
O00OBankoO [5|00000000OC0O0OOODODOOODOOODOOOOOOOOOOO

OOobo0booooboooboobooboobooobo0WebOOooooboooo O
Fukazawa O [15|0 000000000000 +000000)+ 000000000

000000000000 0000000000000000OScore(0O0D0OOODODO)O

O00010°000000000000000000000000000000O00

Hits(0OOO ANDODO)
Score =

T Hits(OOO D) Hits(0 0 (2.3)




32

020 0000000

|jn7ﬂ—§1>9>| SRF L
3
JoJms BigRE
! SREgRn
@—. | swm: RS/ A BB EDH S
704DB | BRI R | l
BiE, MREE @&mm

BH7ATLEY b

/

BH7A4 7Lty FOEH

/. BB

BIIHE

=)

A—HFAL BT —A

U223 000000000o0bobooogn

gogbobobbbuooooobbbbbuoooooobbbouooooobobbobbodao

gbobboogbbobuooobobobbboooobbboooobbbooobbooo

goboboooobboboooobbboooooobooo



27 0000 33

273 WebOUOUOOOOOOODOO

Web0OODOOOOOOOOODOOO000ODIPRE[9)O SnowBall[2]0 KnowltAll[12] O
000000000000000000000000000000280000000

028 WebOOOOOOOODOODOODO

O DIPRE|9] SnowBall[2] KnowltAll [12] | 0000000
ooooo 00 0o HEN ooooo
OO000oO0doooon |00 ood ooooo oooo
goobooooon Binary [ Binary O Unary/Binary | 0000000
Ooooo Bootstrapping | Bootstrapping | Bootstrapping | Self-Supervised
ooooo OO00O0DOoo | SVM Naive Bayes CRF
OO0D0o0oo NO NO NO YES

DIPRE[9] O Google 0O DODOODO Brin0 000000 WebOOOOOOOOOOOO
obobobobooboo22400000b000bboooboobooboon

Initial Seed Tuples —/’[Occurrences of Seed Tuples

__________________________________________

[Generate New Seed Tuples ]

\—[Generate Extraction Patterns ]

0224 0000000000

1. Initial Seed Tuples: 0 290 000000000000 0CODOOOO (DOOOO)
gboobooogooon

2. Occurrences of Seed Tuples:l 0D 0000000 OOOODOOOO 225000
000000000000 0D0O00000o0oooOood
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029000000000

oo 0o
Microsoft | Redmond
IBM Armonk
Boeing Seattle
Intel Santa Clara

Computer servers at Microsoft’s

A S _-7|headquarters in Redmond...
Microsoft Readmond 22 __ > In mid-afternoon trading, share of
IBM Armonk - Redmond-based Microsoft fell...

~NThe Armonk-based IBM introduced a new line...

U 225 00000000000

3. Generate Extraction Patterns:01 000000000 2260000000000
ogoooooooon

<STRING1> 's headquarters in <STRING2>
<STRING2> -based <STRING1>

U 226 000000000000O0O0O0

4. Generate New Seed Tuples:J U 000000 0O0OOOOOOOOOOOOOO
O0000000oooo@e)oood

gbboogobbuoobbbooobbbooobbbooobbooobbogao
gbouogboobbogbuoobogbbogboobooooboa 227voogboon
obhoobooboobboobooonoobbooboobbooboboobooboo
-gbuooggbbobugoobbbuoooobbbu -oobbbuoooobbboo
gbobbooogobbbogbobbooobbbooobbooobbobooobobooo
goboooobobobooooooobboooboboboooobobboooobbooo
gbbobuoogobboogad
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M/ E—2 <:7/N62 >-based ZTR/NGl >
Today's merger with McDonnell Douglas
positions |Seattle | Boeing| to make major money in space.

.., a producer of apple-bgsed jelly, ... J
<jelly, apple> D
5

<

U227 0000000000000

OOoooobobooDIPREODODUODOOOODOODODODOODOODOODLOODOD
O0000000000000000000000000000000000OOSnowBall[2]
O DIPRECOODOOOOOODOO0ODOO0ODOOO0DOObOOObOOObLOoOn

e U UODOOODLOUODLDOOODLDOODLODLOUOODLUODLDDOOODLDOUODLODO
gob22800000000000000

{<'s 0.5>, <central 0.5> <headquarters LOCATION {<is 0.75>,
0.5>, <in 0.5>} <home 0.75> }

N

(|left), ,| middle |,| tag2| ,| right|)

0228 000000000000

e SVM(Support Vector Machine)[21] 000000 2290 000000000000
gbboboogobobooan

e D UOOOODDDOOOOOO230000000O0O0O000O0OODOOO0O
gboobogooobooboboooboobbobooboboobboooobnobobo
gbbobuoogobbbooobbboooob
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INB—2(P) = ( Lp|, , | Mpl|,| tag? |,| Rp )
3X(S) = ( Ls|, | Ms|, | tag?|, |Rs )

Lp || Ls|+ |Mp | - |Ms |+ | Ro|-|Rs | #YIZyFIBBE
Match(P, S) =

0 ZDih

0229 000000000000000

A [{ERT
Conf(Tuple) = 1 - TI(1 -Conf(P,)) (57 LD SEAT) Microsoft |Readmond
' IBM Armonk |
: T
Conf(Pattern) = Positive (/\3—> D EFAih) :309||ng geattleCIJ
Positive + Negative nt\e %fnta ‘J‘ara
\\’ /
e
Boeing, Seattle, said... Positive N
)
Intel, Santa Clara, cut prices... Positive 4 /
invest in Microsoft, New York-based Negative
analyst Jane Smith said

O 2.30: SnowBallOOOOO

0 2310000000KnowltAll[12] O DIPREO SnowBall 0 0 000000000
OO0b000bobooooboobooboobooobod NP Chunker JO0OOWebO OO
OOobooOobOo0oooooooboooboobobouobobooboooOo weboooo
gbobboogobbbogobbooobboooobboooobbuooobobobooo
gobooo
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BankoO 5|0 0000OWebODOOODODOODODOOO Traditional Relation Extraction(O
O Traditional RE) O Open Relation Extraction(00 Open RE)ODOOOODOOOO0O0O
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Information focus ——p
Rule templates =———pi  Bootstrapping

¥ ¥
Result URLs Hit counts

Extraction rules Discriminators

Search

_—"\_ Engine /™~_

Result URLs Hit counts
v v D
Extractor Extractions A L Assessed Knowledge
Xtractor = Extractions —p Assessor Extractions Base

—

0 2.31: KnowltAllO OO

027300000000 Traditional REODODOODO 210000000 0O Traditional RE
gbobboggobobuogoobobuooobbboooobboooobbooooboog
OO0O0OOpen REODOOOOOOODOOOOOODOOOOOOOOODOOOODOOD
OpenREOOOOOOODOOOOODOODOOOOODOODOONOT Traditional REODO OO O
OO000Open REOOOODOODOODOODOOODOOOODODODODOOOODOD
obobobooboobooboobon

0 2.10: Traditional RE 00 Open REO OO

O Traditional RE Open RE
HEN ooooodod (ouogo
goooodgo googoogo goog
000 O(D x R) O(D) 4

Open Relation Extraction 0 000 BankoO 5|0 0000000000000 O0O0OO
O0000pen REDDO O OOOOOBankod O 20070 O TextRunner[6]02008 0 O O-CRF[5]
oobooooooo-CRrUbObODOODbDOOODOOODbOOObDOODbDOObDbOODbOOD

DO0O000O00000O0OROOOODOOODOO
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OOobobooobooboooobooobboobobooooob 21100000D000-CRFDO
TextRunner 00000000 O0OOOOOOOOOO0ODOO

O 2.11: TextRunner 0 O-CRF O OO

O TextRunner O-CRF
Open RE YES O YES
O0oo0ooooon Binary [ Binary
googdd Self-Supervised Self-Supervised
ooooog Naive BayesO OO O| CRFOOODOOOOOO
NP Chunker NP Chunker
oo Dependency Parser Dependency Parser

O0oooooooon (Dooooo) (0ooooo)
000 (Precision) O 86.6% 88.3%
000 (Recall) 23.2 % 45.2 %
F-measure 36.6% 59.6%

1. TextRunner (University of Washington) [6]
0 2320000000 TextRunner O Leanerd Extractord Assessor J 0 0O 30 0O
O0dooooooooo

e Leaner 1000000 DOD0OO0OOODDOODOOOOODOODDOOOOO (NP
Chunker0000000O0O0OO0)0000D0OO00DODOOOOOODOOOODODOO
gobbooggn

o ExtractorU OO OOOONaive BayesU OO DD ODODOOOODOOOOOOO
00o0dboooboobooboobooboobbooboo0obooobogdWeb
gboobooboboboobood

e Assessor 0000000 ODOODOODOODOODOODO (Normalization) OO O (Syn-
onym Resolution) 00 000000000000 OO

2. O-CRF (University of Washington) [5]
O-CRF O TextRunner 0 000000000 2.3200 00 0 ONaive BayesO 0 O
OO0 CRFOOUOOODODODODOOOODOOODOODOooooo WebOOOOoooo
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LEARNER EXTRACTOR ASSESSOR
Small Big
Corpus Corpus Assessor

(Normalization, Synonym
l l Resolution)

Extractor

NLP tools

Naive Bayes
Relation’s Instance
Heuristics @ \L BornIn(Einstein, Ulm)
Tuples
Training Data (A.Einstein, born in, Ulm)

O 2.32: TextRunner OO OO QO QOOO

OO00000D000D0O00DO00DO000O-CRFO Open REODODOODOODOO
O00000000000000O-CRFOOO0ODOO0NDOOOooooon 4|0

() 000000000000 0000O00000000000-00 (Subject-Verb-
Object) 0D O0O0DOOOOODOOOOOOOOOOOOOOOOODOOODOO
goboobooodgn

(b OOODOOODODOOOOOOOO0DODODODO0ODO0DOODOOOODOODOOOOOO
O0000000000000000 {Entityl, Relation, Entity2} 0 00 0 OO
00O Albert Einstein was born in UmO” OO OO0OO. OO0 O NP Chunker
OO00000DO00Oo0o0oooDoooooooooooon

(¢ DODODDOODODODOODODDOODOO

(d) 000000000000 00O000OD0O0OO0O0O0OOOOOO30000
00000000000 0O00DOHigher-Order Relation0 OO OO0 O0O0OO
000000 Bill Gates is the Chairman at Microsoft” 0000030000
0000000000000 (Bill Gates, Chairman, Microsoft) 0 D 0000 O
0000000000000 0D00DO0ODO0ODOO0OOO0OBI Gates, Chairman[d
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0 O Bill Gates, Microsoft0 000 OO0 O0O00O0O0OOO0O

(e) 0000D0O0O0O0O0OODODUOOODOOD DODODODODODODOODOOODODODOODOO
gbobrogbobuoobogobogbuoobbuoooboobboobboo
gbobboooobbbuooobobbbooobbboooobn

0 2.12: O-CRFOOO0OOD0OODOOOO

O-CRF oooo

WebODDOOOO |OO ooo

o000 O000O0D |00000

oooooooo |3 20 6
{oocov
so{ooCiov
{oocyovos
SO VO {0,C}

ooooooQg SV-0 sbovco o
SONOV
ON
NOOOoOv
NOND

O00ooog

oooooo

Oooooog YES NO

ooooo

Oooooodg

oooooo YVES NO

00000000

Oooooog

Oooooooog | NO YES

pbobodoboobobboboobuooobuoobooboboobooboon
gbbboogbbbooobbbuoobbboooobbbooobbobooobboao
gboboboooobbbuoooobbbooobobboooobboboooobobboo
Oo0ooooooooooooooooboOooooooOoboOoOooo-CcrRFOODDOOOO
Oooobobobooooooobooboboooonb 2120 O-CRFOODODOOO
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OOob0oboboooobooboooboobooooobooboooooooowebood
oooboowLOoooooooooboboooooboooobooobobobooo
OO0000DOO000OooDoooobooooooDoDDSPARQLO SPARQL Protocol
and RDF Query Languaged (49|00 0000000000000 0O0O00OODOOOOO0O
gbobobuoogobbbuoooobobbooogooobogb

3.1 U0ogoouoooobogn

| Ay 2011-03-11T17:13:00 | | 4 Big Maz |

|.&2D11-03-11T18:2D:DD | @Euacuationclass

sta
eat act

becausaOf

@TlainStationClass

akihabara_station

|&2011-03-11T1B:13:DD | |&201'1-DS-1'1T23:45:DD | |& 1-8-3 Sakuma-cho, Kanda |

O31:0000000000O0O00bocCcoIoLbooooboooooobooooogoo
gobooo

gbobogbbogbbubbuoobbugoboooboobbobooobboboo
gbbooodgbbboooobbuooobbbuooobbbuooobboodobboao
gbbbooobbbooobbuooobbbuooobbbuooobboooobboo
gbobuogogbobboogobbboogobbbooobobobooobbbuoooboboog
oboobuooboobobobboobooboboobbooboobboobon 310
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gbobbuoogbbbuooobobbuooobobboooobbboooboobbooo
gbobboooobbbuoooboboogobbobuoooobbooad

3.2 UO0O0OO0oOoooooobogno

OboboooobooooobooboooboooooboooobooobooboooboobOobooboo
Oobooooooooooboooooboobo32000000000000 RDFO Resource
Description FrameworkO [47)0 0 0 0000000000000 0OO0OOOOOW3COO
000 N340 00000000000oo0ooo0o0o0o0oN3D0ooooooooo
Ooobooooboooboooobooboooboooboooooboobogoo

T
AR Bk ABEE )
v

032.000000000000000000D0OO0OO

0330000000000000000000000000000000 GeoNames
[16]0 Time line [44]0 0 vCards [18) 00 0000000000000 000000000
000000000 GeoNames0OOOOO000000000 Time lineJ000000
00000000000 vCardsOO0O000

@prefix geo: <http://www.w3.0rg/2003/01/geo/wgs84 pos#> .
@prefix tl: <http://purl.org/NET/c4dm/timeline.owl#> .
@prefix vcard: <http://www.w3.0rg/2006/vcard/ns#> .

O 3.3: 0000 GeoNamesO Time lined vCards

034000000000000000000000000O0O0OO0DOODOODOODOOd
0000 O ActionClassd ActClass WhereClassd WhatClass 0 D 0 0000000000
0 O ShopClassd RestaurantClass[d TrainStationClass[ EvacuationClass 0 O O 0O 0O O

035000000000000000000000000000O0act00OO0DOO0
O00000D000act0000DO0OD0DOODODOO0O ActionClass 0 ActClass 00 0O O
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HiH ATEN T A
:ActionClass  a owl:Class ; Hi# T DY T I T A
rdfs:subClassOf owl:Thing . :ShopClass a owl:Class ;
rdfs:subClassOf :WhereClass .
### BEZ F A (ActClass), 357777 A (WhereClass) , %1527 A (WhatClass) :RestaurantClass a owl:Class ;
:ActClass a owl:Class ; rdfs:subClassOf :WhereClass .
rdfs:subClassOf  owl:Thing . :TrainStationClass a owl:Class ;
:WhereClass a owl:Class ; rdf:subClassOf :WhereClass .
rdfs:subClassOf  owl:Thing . :EvacuationClass a owl:Class ;
:WhatClass a owl:Class ; rdf:subClassOf :WhereClass .
rdfs:subClassOf  owl:Thing .

034 000000000000000

what 0000000000000 O0Owhat DOODDOOODODODODOOOOO ActClass O
WhatClass O O 0 Owhere 0000000000000 OOwhereD0ODOOODOODOOODO
000 ActClass0 WhereClass DO O Onext 0000000000000 DOO0OOOOOO
next 1000000000 ODO0O ActionClass0O 0O O ObecauseOf0 000 O0O0O0OOO0O
O00000000O0next0000ObecauseOf0 0 00000O0O0ODOOO ActionClass
oooad

#i ATERYE BEUE, S5, BT 2R T 7 m 3T HHBAR (ER, HR) 2RKT7m Ty

:act a owl:ObjectProperty ; next a owl:ObjectProperty ;
rdfs:label "act" ; rdfs:label "next" ;
rdfs:domain  :ActionClass ; rdfs:domain :ActionClass ;
rdfs:range :ActClass . rdfs:range :ActionClass .

:what  a owl:ObjectProperty ; :becauseOf a owl:ObjectProperty ;
rdfs:label "what" ; rdfs:label "becauseOf" ;
rdfs:domain  :ActionClass ; rdfs:domain :ActionClass ;
rdfs:range :WhatClass . rdfs:range :ActionClass .

:where a owl:ObjectProperty ;
rdfs:label "where" ;
rdfs:domain  :ActionClass ;
rdfs:range :WhereClass .

g 35 bbbogggbbobuoaobood

O0O000D0000000bO0o0ooDbOooooOoobD 3e0b00ooobOoOonobDOoOn
O000000000000000DO0Osuccessent 0000000000 O0OO0DOODOO
O00successent 0000000000000 ActionClassd 0O 00O

0000000000000 00000DO0O000O0O00OO000DODoO00ogooog
O0000000000D037000000Dactfreqi00000O00DOOOODODOO
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success_cnt
e > 0| [#### Definition of success count
:success_cnt a owl:ObjectProperty ;

FEDS ‘: rdfs:label "frequency of relation" ;

, rdfs:domain :ActionClass ;
I_éiéji success_cnt rdfs:range :ActionClass .

L% L5 |
4
=t

g 36 000uggn

O Osuccessent 000000 Dact freq0 000000000000 ActionClassOd 00O

#### Definition of action frequency

:act_freq a owl:ObjectProperty ;
rdfs:label "frequency of action" ;
rdfs:domain :ActionClass ;
rdfs:range :ActionClass .

U3 o0boobooboobon

gbboooobbbooobobbuooobbooobbbooobbbooobbobao

gboobo3gboouooaooooo

:act_02 a :ActionClass ;
:act eat;
:what "Ews2v5"@in, "Big Mac"@en ;
:where :akihabara_mc_donald ;
tl:start 2011-03-11T17:13:00"xsd:dateTime ;
:act freq 10;
:success_cnt 7
:becauseOf :act_01, [ rdfivalue 31];
‘next :act 03, [ rdfivalue 81].

g3g obouguobobooogbooobuooan
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g3gbooboboougooobboobobbboooooooooobobobobbboogo
gbobbuoogobbboooobbn

VvV ATE S UG

e.g. @userl: M9.0DHIEIEAH! (03-11 14:47)
@userl: FKHEJF CTHEEEZRS. (03-11 15:10)

v ATEE A

Activity ID (Who, Action, What, Where, When)
act01 (Null, FE3 %, M9.0D#1EE, Null, 03-11 14:47)
act02 (userl, #FEES 2, Null, FKEEIR, 03-11 15:10)
act02 becauseOf act01

\/ RDF/N3 [ZZ:

:act0l  a :ActionClass ;
‘act AETD
:what  "M9.0DH15E"@jn,"earthquake M9.0"@en ;
tl:start  "2011-03-11T14:47:00""xsd:dateTime .
:act02  a :ActionClass ;
act  REEETD
:where FKZEF ;
tl:start  "2011-03-11T15:10:00" xsd:dateTime ;
:becauseOf :act01 .

039 0bdgdooboooobobuoooobon

1. #4hinan 0000000000 0ODO0ODOOOOOOOOOO

2.25000000000000000000O0O0DOOOODOODOODLODOOD

gboboboooobbbooogon

000 Sesame(l] 000000000000 OOOOO

gbogbobuodgbbodbooooboobboobbbbooboooobboobo
goooobobboobbboboobobooduooooooooobbbbobobbon
000000000000 N3QQooo0oooooooooooooooooo
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3.4 0O0OOO

SPARQLODOO0OOODOODOODOOOOODOODOODOODOODOOODOOOODODOO

e DU UOOODLDDOU
0 3.100 2011-03-11T17:13:000 0 0000000000000 00O0DO0O0OO0OO
goo

PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX tl:<http://purl.org/NET/c4dm/timeline.owl#>

PREFIX geo:<http://www.w3.0rg/2003/01/geo/wgs84_pos#>
PREFIX owl:<http://www.w3.0rg/2002/07 /owl#>

PREFIX xsd:<http://www.w3.0rg/2001/XMLSchema#>
PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX daml:<http://www.daml.org/2001/03/daml+oil#>
PREFIX vcard:<http://www.w3.0rg/2006/vcard/ns#>

SELECT DISTINCT ?act_name ?what ?location
WHERE { ?action tl:start "2011-03-11T17:13:00"*xsd:dateTime .
?action :act ?act.
?act rdfs:label ?act_name .
?action :what ?what .
?action :where ?location .
FILTER(lang(?act_name) = "jn")

0 3.10: 2011-03-11T17:13:00 000 0000000000000

gboboooobbodg31ugogaoobooo

act_name what location
"BER35"@jn "EwHIIvI"@in :akihabara_mc_donald
"BR5"@jn "Big Mac" -akihabara_mc donald

0 3.11: 2011-03-11T17:13:000 000 0
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0 3.120 2011-03-11T17:13:000 0000000000 0OO0ODO0ODO0ODLOODbOODOO

oboobooo

PREFIX owl:<h

SELECT DISTI

?next_acti
?next_act
?next_acti

}

PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX tl:<http://purl.org/NET/c4dm/timeline.owl#>
PREFIX geo:<http://www.w3.0rg/2003/01/geo/wgs84_pos#>

ttp://www.w3.0rg/2002/07/owl#>

PREFIX xsd:<http://www.w3.0rg/2001/XMLSchema#>
PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX daml:<http://www.daml.org/2001/03/daml+oil#>
PREFIX vcard:<http://www.w3.0rg/2006/vcard/ns#>

NCT ?name_next_act ?name_next_where

WHERE { ?action tl:start "2011-03-11T17:13:00"*xsd:dateTime .
?action :next ?next_action .

on :act ?next_act .
rdfs:label ?name_next_act .
on :where ?next_where .

?next_where rdfs:label ?name_next_where .

g 312 0000o0oouogf

gbooboogobbod 313ugguooo

name next act

name next where

"EE#Y 5"@in "MERTURUERTIL@)n
"##9 5" @in "Akihabara Washington Hotel"@en

"take refuge"@en

"BRERDURRTIL"@)n

"take refuge"@en

"Akihabara Washington Hotel"@en

g 313: 0000
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e DOUOUOODLDLDOOOO
O 3.14002011-03-11T17:00:00 00000000 bOoooobooooobobuoon
oboboobooboobooboob

SELECT DISTINCT ?location_name ?street_address ?end_time
WHERE {?action :act :open .
?action tl:start ?start_time .
?action tl:end ?end time .
?action :where ?location .
?location rdf:type :EvacuationClass .
?location rdfs:label ?location_name .
?location veard:locality "Chiyoda-ku"@en .
?location vcard:street-address ?street_address .
FILTER(?start time <= "2011-03-11T17:00:00""xsd:dateTime &&
?end_time >="2011-03-11T17:00:00""xsd:dateTime &&
lang(?street_address) = "en" &&
lang(?location_name) = "en"

O 3.14: SPARQLOOODOOOODOOOO

gboboboooobbod31suoaoooo

location name |"Akihabara Washington Hotel"@en
street _addresss | "1-8-3 Sakuma-cho, Kanda"@en
tart time 2011-03-11T16:00:00

end_time 2011-03-12T09:00:00

g 315 000boouoaoboo

OOoboooboooooooooboooboooooooooboowLoooooobooonoog
gobobooooboboboooobon
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3.5 0OOO0OO

000000000000 000MIT Media Lab O ConceptNet[2000 0000000
O00000000000000 WordNet(3| OOO OO OO

resauraNt ~—_locationgy
%

perty

A
cheesecake

0 3.16: ConceptNet OO 0O

ConceptNet 0O OWebO O DO OOODOO0O0OOO0OOODOOO OpenMind CommonSense[35]
O0000000DO0DO0000000bO0b00b0Ob0ODO MIT Media LabO OO

OOO0O0D00OD0 3.160 ConceptNet 0 DO DO OODO

‘ emmngEsm |
Open Mind 75
¢ 5
 semse cEEEEaTLOBY
Yuh— (LR ED—ETHS.
Hyh—IFRABR—YD—FBTHD. ConceptNet
Twitter EE)
REFBHFHEOIHIESEBTRELTLD e S o
2011-03-11T20:22:09 BRINTEIR VT —S

0317 000000000000 ConceptNet 00O
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0 3.170 ConceptNet 000D DO0OO0O0OOO0DOOOODODOConceptNet OO 00O
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Noun

e 5. (n) car, auto, automobile, machine, motorcar (a motor vehicle with four wheels;
work"

e 5. (n) car, railcar, railway car, railroad car (a wheeled vehicle adapted to the rails «

e 5. (n) car, gondola (the compartment that is suspended from an airship and that ca

e 5. (n) car, elevator car (where passengers ride up and down) “the car was on the

e 5. (n) cable car, car (a conveyance for passengers or freight on a cable railway) “¢
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vcard:  <http://www.w3.org/2006/vcard/ns#> .

tl: <http://purl.org/NET/c4dm/timeline.owl#> .

<http://localhost:8080/0WL/TiSAN.owl#> .

<http://localhost:8080/0WL/TiSAN.owl>

a

owl:Ontology ;

owl:versionInfo "Time-Series Action Network 1.4

(c) Minh N.T. Update: 2011-10-07"""xsd:string .

#### Definition of main Class

:ActionClass a owl:Class ;

rdfs:subClass0f owl:Thing .

:ActClass a owl:Class ;

rdfs:subClass0f owl:Thing .

:WhereClass a owl:Class ;

rdfs:subClass0f owl:Thing .
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:WhatClass a owl:Class ;

rdfs:subClass0f owl:Thing .

#### Definition sub-class of WhereClass
:ShopClass a owl:Class ;

rdfs:subClass0f :WhereClass

:RestaurantClass a owl:Class ;

rdfs:subClass0f :WhereClass

:TrainStationClass a owl:Class ;

rdf :subClass0f :WhereClass

:EvacuationClass a owl:Class ;

rdf :subClass0f :WhereClass

### Definition of properties

:act a owl:0ObjectProperty ;
rdfs:1label "act" ;
rdfs:domain :ActionClass ;

rdfs:range :ActClass

:what a owl:0bjectProperty ;
rdfs:label '"what" ;
rdfs:domain :ActionClass ;

rdfs:range :WhatClass

:where a owl:0bjectProperty ;
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rdfs:label "from" ;
rdfs:domain :ActionClass ;

rdfs:range :WhereClass

#### Definition of relation

:next a owl:0bjectProperty ;
rdfs:label '"next" ;
rdfs:domain :ActionClass ;

rdfs:range :ActionClass

:because0f a owl:0bjectProperty ;
rdfs:label '"becauseOf" ;
rdfs:domain :ActionClass ;

rdfs:range :ActionClass

#### Definition of action frequency
:act_freq a owl:0bjectProperty ;
rdfs:label '"frequency of action" ;
rdfs:domain :ActionClass ;

rdfs:range :ActionClass

#### Definition of success count
:success_cnt a owl:0bjectProperty ;
rdfs:label '"frequency of relation" ;
rdfs:domain :ActionClass ;

rdfs:range :ActionClass
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#u####### Data of the action network (sample)
#### Definition of action
:stop a :ActClass ;

rdfs:label "OUOOO"@jn , "stop"@en .

:eat a :ActClass ;

rdfs:label " U0 "@jn , "eat"Qen .

:take_refuge a :ActClass ;

rdfs:label "O U OO "@jn , "take refuge"@en .

:open a :ActClass ;

rdfs:label "UOUUOO"@jn , "open"@en .

:walk a :ActClass ;

rdfs:label " "@jn .

#### Definition of location
:shinjuku_station a :TrainStationClass ;
rdfs:label "UO OO "@jn ;

vcard:locality "UO D00 "@jn .

:takashimaya a :EvacuationClass ;
rdfs:label "UODOU "@jn ;
vcard:locality "U UL "@jn ;
vcard:street-address "JRU O UOODO"

:bic_camera a :ShopClass ;

HEHHHHHEHAH



rdfs:label "OOOOOO"@jn ;

vcard:locality "UO DU O "@jn .

:shibuya_station a :TrainStationClass ;
rdfs:label "O OO "@jn ;

vcard:locality "UO 0O "@jn .

:eurospace a :EvacuationClass ;

rdfs:label "OUDOUOOO0OUOO"Qjn ;

vcard:locality "U UL "@jn ;

vcard:street-address "UUOUOUOUO OUOUOOODOO F'"@jn .

:akihabara_station a :TrainStationClass ;

rdfs:label "O U OO "@jn, "Akihabara station"@en ;

vcard:region "O U0 "Q@jn, "Tokyo"Qen ;

vcard:locality "U U U0 "@jn, "Chiyoda-ku"Qen ;

vcard:street-address "UUOUOUO OO 17-6"Q@jn , "1-17-6 Sotokanda"@en ;
geo:lat 35.69858 ;

geo:lat 139.773108 .

:akihabara_mc_donald a :RestaurantClass ;

rdfs:label "OUUOOOO"@jn, "McDonald"@en ;

vcard:region "I U0 "@jn, "Tokyo"@en ;

vcard:locality "UDOU0U "@jn, "Chiyoda-ku"@en ;
vcard:street-address "UUOUOUD 1"@jn , "1 Kanda-Aioicho"@en ;
geo:lat 35.699336 ;

geo:long 139.77388 .
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:akihabara_hotel a :EvacuationClass ;

rdfs:label "OUDOUOUOO0OUOOOOOO"@jn, "Akihabara Washington Hotel"@en ;
vcard:region "U U "@jn, "Tokyo"Qen ;

vcard:locality "U U U0 "@jn, "Chiyoda-ku"@en ;

vcard:street-address "UUOUOUOUOOOOOO?H"@jn , "1-8-3 Sakuma-cho, Kanda'"@en ;
geo:lat 35.697297 ;

geo:long 139.773477 .

H S Activities #####HHHEH

:act_01 a :ActionClass ;

ract :stop ;

:what "OU"@jn ;

:where :shinjuku_station ;

tl:start "2011-03-11T15:13:00"""xsd:dateTime ;

tl:end "2011-03-11T23:45:00"""xsd:dateTime .

:act_02 a :ActionClass ;

ract "O 0O "@jn ;

:what "UG4O4OQ4o"@jn ;

:where :shinjuku_station ;

tl:start "2011-03-11T17:13:00"""xsd:dateTime ;

:success_cnt -1

:act_03 a :ActionClass ;

ract :walk ;

:where :shinjuku_station ;

tl:start "2011-03-11T19:52:09"""xsd:dateTime ;

:next :act_04 .



:act_04 a :ActionClass ;

ract :take_refuge ;

:where :takashimaya ;

tl:start

"2011-03-11T20:22:09"""xsd:dateTime ;

ract_freq 10 ;

:success_cnt 8 .

ract_05 a :ActionClass ;

ract "UUO"Qjn ;

:what "UOUO"Qjn ;

:where :shinjuku_station ;

tl:start

"2011-03-11T18:20:00"""xsd:dateTime ;

:next :act_06 .

:act_06 a :ActionClass ;

ract :walk ;

:where :shibuya_station ;

tl:start

"2011-03-11T20:20:00"""xsd:dateTime ;

:next :act_7 .

ract_7 a :ActionClass ;

ract "U U "Qjn ;

:what "ODUO0OO0UOO0O"@jn ;

:where :bic_camera ;

tl:start

"2011-03-11T20:40:00"""xsd:dateTime ;

:next :act_8 .

b

I

)

I
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:act_08 a :ActionClass ;
:act :take_refuge ;
:where :eurospace ;

tl:start "2011-03-11T21:02:00"""xsd:dateTime .

ract_9 a :ActionClass ;
ract "UOO0O00OO0"@jn ;
:what "UUo0ooond"ejn ;
:where :bic_camera ;

tl:start "2011-03-11T19:40:00"""xsd:dateTime .

:act_10 a :ActionClass ;
:act :open ;
:where :eurospace ;

tl:start "2011-03-11T20:10:40"""xsd:dateTime .

:act_11 a :ActionClass ;

ract :stop ;

:what "U U "@jn, "train"Qen ;

:where :akihabara_station ;

tl:start "2011-03-11T16:13:00"""xsd:dateTime ;
tl:end "2011-03-11T23:45:00"""xsd:dateTime .

ract_12 a :ActionClass ;

:act :eat ;

:what "OUOOOOO"@jn, "Big Mac" ;
:where :akihabara_mc_donald ;

tl:start "2011-03-11T17:13:00"""xsd:dateTime ;
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ract_freq 10 ;
:success_cnt 7 ;
:because0f :act_11, [ rdf:value 3 ];

:next :act_13, [ rdf:value 8 ]

ract_13 a :ActionClass ;

ract :take_refuge ;

:where :akihabara_hotel ;

tl:start "2011-03-11T18:20:00"""xsd:dateTime ;
ract_freq 70 ;

:success_cnt 50 .

:act_14 a :ActionClass ;

:act :open ;

:where :akihabara_hotel ;

tl:start "2011-03-11T16:00:00"""xsd:dateTime ;
tl:end "2011-03-12T09:00:00"""xsd:dateTime .
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e 1IUJUDODODDODO: http://p.-tl/Jbaw
e 1JIJOIOOODO: http://p.t1/PO9B

e 1JJUDDODODDO: http://p.t1l/VwKh
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