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1 Dept. of Computational Intelligence and Systems Science, Tokyo Institute of Technology

Abstract: We present a multimodal analysis of storytelling performance in group conversation as evalu-
ated by external observers. A new multimodal data corpus, including the performance score of participants,
is collected through group storytelling task. We extract multimodal features regarding explanators and lis-
tener from a manual description of spoken dialog and from various nonverbal patterns. We also extract
multimodal co-occurrence features, such as utterance of explanator overlapped with listener’s back chan-
nel. In the experiment, we modeled the relationship between the performance indices and the multimodal
features using machine learning techniques. Experimental results show that the highest accuracy is 82%
for the total storytelling performance (sum of score of indices) obtained with a combination of verbal and

nonverbal features in a binary classification task.
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FEOMELRAREDIRE
Assessing the accuracy of bird localization derived from multiple microphone arrays and
robot audition HARK
ARG g ARREEE
A BRFPRFGAF A A R

NS REAT
FOR TERZERFBEE B TF
1
) B g U —F « A RT 4 Fa—b - Dy, FRTERERE
T B R
=25 FRAE S AL TUV7RUY,

AWFEIZ., 3o~ 7a 7+ T LA ary k
&S 7 h 7 =7 HARK % f\W 725 B O BLHINK 12
B3 2 FHRE O R E2HRET 5,1 DHOFET
I, BEMEEHTORMKAN TAE—I—NoDED
B OFAE % VT HARK IZ L 2 ENCKE DMEt &
1To72, 2 DHORETIE, ARIC X285 5O/
BL HARK (LY B SN S OME % it L,
EDOENNEE 2R~z

1 XCHIC

V4R, B O~ 7073 THERENE T A
ATHH~Ar7a 75T bA ZHOTERD N
SOPLE A EN LT 0 BN U E IR A R D
NAEICHKE L TWD, Z OO B2~
At kOB —D~A a7 itk bigFelt
NRT LY BERERIEROGERE FTREICT 5729,
EREPRIE~RE REMRA R 2 LR EN D,

UL, MEBIED S 2T AT HS < BFZE[L, 214
WERENTWAE DD, Z OFEM O EBHFFE~DiE
AIZREZRENZRRICHD LWV D, TOHERK L
LT, EDTDDOTNRAADANF LT DD
V7 My =T ORANRES TROER, BEOIEX
FOEN » 5y BEMERE DR 150 TV AN 2T
5D,

B ILINO0BEEZmRT~, vRy MNER
F—F V=AY T FU =7 THDH HARK (Honda
Research Institute Japan Audition for Robots with Kyoto
University) [3]&. TilROESEHA~A a7 x0T L
ANV AT DEMHEL, BFEORICE S
ADOTEMEERAL TV SH[4], HARK 1T, HET %
B BRI A AL E L TICHR O~ A 7 8
TH T LA Z T PC LIS IR EN 05 B4
EETYV AT NEFEICHEE R Y 7 hy =7 T
HY, INETErARY FOFEROTZOIZEAFEINT
&7, BUEMEA R SOURICB T DIGHBNERT TH D
N, BEOHERE DTN TOFIREN DR EIL 5

54

AWFFEIL., B o~A 707527 LA & HARK
ERWEBEO RN EHEEREE SR T 52 &
PHBET D, TOFEL LT 2EEOEREZIT-
72 £9. FRICHESINLEZHE 1 1 oK%zt
TAE—N—%ZHWVWTHL, ~( 7 7xT 1A
M5 DOIREERR B OFESEA HARK I K A EMREEICER
KIFTHELZA -7, KIZ, HARK PEEOX 2T
DICEASWTENM LIZHESOMEE AL 2855
BRFER L i L, 2 OENIEE 2R~ T2,

2 Fi&

2.1. 58D 14074 07 L1 DBRE
BEOREERIZ20154FE6H, A—h—F
A NMIFRET 0O AL ERKRFET 4 — v FRZEHFE
Mot ¥ —fR 7 4 —/ K (g iifgERe)
WOERAI 1 00 Om, 6 0~7 0FDH T~
FEAR & TR ER OIRGHMNIC W T, IFRIZITER D
KB FTITbhviz, &2k 3 >0~ rn 7
+ > 7 LA (Dev-audio ff: Microcone) % V7=,
KA T x0T LA, MNIZEDTZ—IIN
1 0m OE=ZMAFOKTEROMBIZERE L7 =M
ICHEE L7z, #3312 V7= Microcone X F1LEN 7
2 KFEFMIZ 62, RIFFSIC—D) O~vA 71
TN BD,

22BEFRERE—H—TR b
FRAOICERE SN ERE LT, BEXRESINRED
CD 7 HiEM TERET L1 1 EOREN RS
A0 L OO (I E %) 2 v 7z (Table 1) ,
INHDOE A, iPod &M EKT 1 mIZERE LI AMET
A B—7— (Sanwa supply bluetooth wireless speaker
MM-SPBTBK) 75731 0 mDIE =MD P,
b, B, BRI 2 5. 5 0 mAtn:
i L7 (Figure 1) o 2 5 mi#ii TO~ A 7
BT 42T VA ONE, A —T—OHRfER LU
FEDEREICRE S N2H I, BOROBAET RS
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~A7a 74T LA IZ)E < BAE 724 % Table 2
ICE LD,
HAFIZE=AOHRIIAT TR L, BEO
ROKE NI/ OFEIFESCHS FOFE, IBHE O
HEERCIZE DR TR DD, RERTIIHFAEE
DOREZFH3I5~40dB OEBIFITKLTHO
~20dB K&EWF (FiF EIFZER CrbTnic
KEWE) TR L, TOKRE SRR ORISR E
w87 7 V[6]% AW THIE LT, RIFRZIE=AFDIE
FICERE LT3 oD~ 70757 LA ZHNT
AE—H—NOHAN D FAES ZiE LT,

Table 1 A ¥ —U—F X MZHWEFEY 2 M &%

DTEH,

EniEE EH BO&FIa—F BROIEHE
PP Japanese bush walbler JBWA SZATY, RE
FAILY Blue—and-white flycatcher BAWF A LNGE]
VoLFany Red-billed leiothrix RBLE SzTY
*E4F Narccissus flycatcher NAFL A ONGES
YA Varied tit VATI SATY, BT
EAS Coal tit COTI SATY, HIgE
U H AL 4  Eastern crowned willow warbler ~ ECWW SzTY

=10 Brown—eard bulbul BEBU AT, BIRE
Hvay Common cucko cocu TZTY

VYR Oriental cucko ORCU SzTY
RERFR Lesser cucko LECU SZTY

Figure 1 3 2D~A 277427 b4 LEDROE
ABEEZRTHAOMBERER. —BB31 0mDE=F
BoDERIZSA 707+ 0T LA 1, EOER
~A a7 7vAf4 2, RKOBEBRIZA 707
T LA 3FEBLE,

t®E

’
i

49874y " o5,
/
/

FLA1
ro 2,—- s
B oo [ RAHETE
L3
TAHOTHN
FLA2 3 25m
‘\
X
‘\
:,/SOm
BE

Table2 =—AFOF L, BIOEHR 2 5 mHEI1 D
BORDOBEFTEZMLIZEE., FRASEMINSGHE
MO RAE, ~A 7074+ T LA 2BBLE=ZA
BOHRLMASIEFMIZ0° . FEHFMIX180° | K
FENE—9 0° | BHRMIX9 0° &35,

gy AR JLEAR FEERAM
RAOATAFLA1 -150° 103° -47° -150°
AT+ TLA(2 -30° 77° -30° -137°
RAHATA2FLA43  90° 90° -17° -163°

23BROMERAU DO
ANBOBEN~A 70T+ T LA ZRE L
E=ZAEOHRNINLG, SE L &[RRI R T8l
HlEnN=BoRE, PLrbDORENLMESEEZR
5 CRLEk Lic, B SO ECREIL A D D HEE
L. E=fARoHR L6525, 50, 10 0moDlfAE
DHZHAWCTT 4=V K/ — MZREkL72[7]. B

55

BUNIEGE B EE IS < (Figure 2)

Arvy = o
<8 S A

Figure 2 BEOBHAIL 35D~ A a7+ T LA
ERAVEGERRE, HPEARVRIE—Z231 0mD
EZARETRT,

BE LEBSOHND, ROBALEFTY 7
b Y =7 Praat[8]x HWWTDHDAXRY frJ T A (F
BO SFTick Y FEYTEME DL, [Hx OB DLh
FU LKLY OREMEMME Lz, 2o OTFEI T
D #1457k 0 HARK (Z & 2 S EN & 5 & g9
%z THEIFIRENKEEORB E21T- 77,

2.4 HARK IZ X B EIRELL - B - MIBEDHETE

3ODK~A T x T LA TR LIZEH(E
I BT - rEEE A2 572012, HARK %
WCHEBEN « BEE{To7z, ETEhTho~A
IaT7F T LAIONT T F ¥ RVDEFE %
FErIAT:, FHIRF 7 — U BT L > TR AT ¥
FNDARY b 77 Kt MUSICIE[9] % VT
FIREMZITo T, WIZZDEMAMEREZ D LI
Geometric High order Decorrelation based Source Sepa-
ration(GHDSS)E[10]1% FH N T4 F I J7 At L 7=
IR & S HET 2 SR AT - T,

BB, FREMICE > THES~A 707 4
T LA B L3 o0 CEER) OREE
AETHZ LT, HRO ZRITEMNTONE %K
Wi, ZORE, EIEMD LM OBRELZTRT HT-
WIZ, 3ODFEROT X TOHRLEZFRE L7 3
DOHEMD 5 B O LD THA M AR A P EH
DALAEDENR D 25T & U TERN L,

3 EBER

31 A —H— X BEEHELET X b
3. 1. 1. AL FIRDALE 55A8 DRESR
HARK (2 XV Bz BENER LMK A2 S5
LT, fHxDolEE % NHOE CiiET 52 & TH
T & DHBAEEEIT o2, FEERICHAT N EN
SENiFHfAE, =470 7507 LA REFROKRE
NENEENRGAEOETRE~A 70T 30T LA
D& & Table 312779, &M HARK 28 FFA S
ZENM LA L BN AE L DERICERT S
&L AL OEETAL I, AL NS O
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TRIXrFE . BN b OFRITIE M E —EN
BT ARAE LT T2, ZOFTHIE HARK (2 XV &
NS NT T2 F RO 2 T2 ML E sy 4 (Figures 3~5)
bR STz, LA L7203 6 Figures 3~5 T8 S 4L
HEIT, VAT T 4w I BRMBEOTIEIH D
ODOFAEFIIBRBLREA Y — I — O #EfIETE
frEhi=,
HAFLNMC~A 707 40T LA AT TERF I
WCEM I NT=EIRIE, EMNOBIZ3I>O~A7u>
F T VA NR D ERER—OFWE LTEML
T EICEVALELDOEHRAIEND, ZOHRIX
BRIV, AL GRS AT Z R LSS IS
) CHHEIC R AE LT (Figures3 &4) , 2 HDOHFIR
X ANCEAET HDEROREST LHEESND, W
BRSO EATZR LIEEA X, dLd G
WS HEFTUANOFRDENM Sz (Figure 5) . b
W B DS 2D &2 D% IFFHER ORCE
T ThHolz, ZOREBEIIITEOT L AT /NRITHE
Nt+prLEZHZD, £-. MERFANLHEASZ
i L7 ST RIS AL BT 5, EREN TS O
LEM S NTZHODGBELE T, AittDI 2T
RJEHOF EFEET LR b MR I,

Table 3 H~A 27074+ 7 LA CEMENT-EE
DEROFALBEROFAOUE, FRL~A 7
7T VA OALERFRIX Figure 1 28B0Z &,
~A7u7Fx T VA EZRBLEZAFBOHR.LNMD
JEFEIX0° (FEAFIZ1 8 0° (EHEFMIZT—90° .
mEHEIZ9 0° &35,

A EERS#137)  AHARKA EfILf-AR  B:EBEDAMR _ ABEOTH

RAYATAUTLA1 95° 103° dtHmIz8®
AT TLA2 55° 77° dAmIz22°
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EEAEERSE#138)  AHARKA ERLI-AR BEBEDAME _ ABEDITH
AT TLA1 -60° -47° mAMIZ13°
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RAHYATAUTLA3 -50° -17° BAMIZ33°
BRAEERE#139) A HARKASESILI-AM BEEDAHE ABEOTH
470742 TLA1 -145° -150° AR5
RAYATHITLA2 -120° -137° tARIZ17°
RAYATATLA3 -150° -163° JEAmIZ13°

e

ave

Figure 3 Wi 5H 2 5 m a5 DFREEM Lz
WRITTN B 5, BERITEN INT-FEZERYIT
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Y. ZhbDFERIIBEFIANOTRGEL,

Figure 4 L35 W 2 5 m #E0>6 DOEFREZ EL LT
ZIRFTEALB A, BERIXEM S NTFIRE RS
TRT, ZhbOFRITBEEINDOER L .

100

Figure 5 FEE 5 2 5 m #R0> 5 DERE EM LT
“IRFTEALE A, FRRIXEM ENT=FRERRT
TrT, ZhbDEFERIIBEFINDOTRS &,

3. 1. 2. HFHMENT BT B FIRENMMERE DT

HARK 2 X2 EHRBENEMOREIX, FRNH O
gt s BEOMEORELZ =L > ThH D, ., b
W, EEAMICEBITAS, 25, 50 mBfEi-Hs
LEOHOTPATR LIZGEDK MO 3 >D~A
I a7 F T A ORI ENIEE A Table 4 1277,
FIR L OEEED 2 5 mOGAIX, 3 E LR
WEMMES ., 21 1 BREOELEMIERIIE T &
HIZ90 xR, —FH., B EOERE?N5 0miZ
% &, 2ROV EMBZIIE M T3 7.
9, JbEFmT6 8. 2, MHEAFMTS 9. 1K
T L7,
BREICE2EWVCERET D E. 5 0miRicki)
D= FH MO EMBERICR OGNS L Hlc, voA
A, FEHF, b AT LEHBNE T CE 2T HHE
X7 0B, RERO SO E SN v =2
7YY RUIZ2 0L FE 72257 (Tabled) .



Table 4 35D A0 T7 4T LAk BEHE
NfES, T, HARK 2 kv Bt S =% % AM
DEHCTHERBLIEEEZ, &~ 707+ T VA BE
FHEBEREDE R o> BOEKE EM L
BITIXFD=A 70740 T A2, REWHH
BN LB AR BB ESR+o B/ 1, &
SEMLEBIPSTEEBERIZ0ODRAaT2E527-%, 3
DDA TF T VADRA2T 285 LIEX
AR a7T (6) LOLREHELZOEHMEE O
NH100FETHOMETERLLE, FIXiE, BHR
5 0m#RATOHE. VA ADRaTid~v(ru
TF+vTVVA1THEH2, A 773728
3TIEEK1THERY, 32D 7ua7x T L
A DEHEN - HEEEEIZ6 6. TERB, BFRE
3OoD<A a7 3T LA DHEBERIZFigure 1
2RO L,

FREDERH25m
BEAM ALRARE ARAM SHMFY
100 100 100 100
100 100 100 100
100 100 100 100
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100
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333
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N7 b a T AL VBELNI o pe, & T
DVOBEE NV —arDNELHixe &4
AU OHBNZE D BRIZ, BN SIS DOALE % Fi
%O OME & g5 2 & CTRBIDBES I
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4 EE

AV —H—T A MOFER, BHIE LY DT ITK
EVWETH LRSS 1 1 OO EMIEREO RS I
%i%50~75mt%ﬁénto:@%%%%km
HARK 73N ENL L 72 B IRO “IRITALE 540 & ARIZ
LB R AT D L, TONMH/F — T i%
EIER R on7c, ZOHRBRREZEZ 2L, AMOD
HECHRHREGIHRI T 2, Fl 2 Xk & < fF
BB E LSO A A (JBWA) VU Fay
(RBLE) & ENLSN/2nr->7= (Figures 6 & 7)
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HARK (T X 2B SO ENHFEEE (accuracy) DIRFIC
BFIROALE VT Tl < RO 5 ﬁﬁ%#ﬁﬁkf
HHZLEEWFR L, TOWEERME LT, 351
DO TR b EW, (EDIEHM X (precision) %7~ L7z
D6 OFATER (Figure 3~5) 28, & HIEKWN
SR ENR R (Table 4) &R L2 —ANEF 65N 5,
SF VT TIHEM S NZHESTBEND L
WAL IS X OV B 7 1 Tl e £ < oA SN
TENL SIS, BN ST FIRO FICIZ A S LAk
DL DFRLEEN TV,

WIRFEM SN DB BOBRUNDOEPFRIT A E— T —
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EFHmo~A 27 a7 57 1A (Figure 1) (ZIZIERE
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Figure 9 FAZHEAIN, b MEEE (BREFTH,

VEIEH]) . T : MiZS8 LIDAR I L A EfEHFEET L
(201 44) , #BKICETEH L /ERIZH R

AR ttic ks, IFoFEEW=AFIX. 3
OOV A T T F T VA ERBELEZ—EHR10m
DEZAFICKE L, BENIZF M5 0 md»bH/AE
TEH LI E 2R,

[EN Iltﬁj:ﬂ"? ZIR DN B A A B 72 i (Figure 9) b
HARK | FIREMMERICEEE KT LB X
Hid, %ELMK BRE~A 70740 T LA
DORIALE T DA DS WA TE 72, KTk
2 (1) L 70 AR A X 2 R D B EERT N uﬁiéﬁ
IEEFmMNLEOBROBAZTER LIZHE. BAE
u%@HLEifuﬁﬁﬁmfﬁ%vﬁ%ﬂto;
AU G ANIALE T 2 IR AR O RIRIZHE AT D
WREOIES LRI D, %@ﬁaimﬁﬁm#
OFAE ZH LT=BIZIE, HARK | 55y BferEfE
ﬁ?éﬁ@ﬁ@%ﬁ%#Aféﬁ%%t_bto

BRSO OERICIZ T, BOBEFOBEL E

PENERE\C B A 5 2 1o, —IXMNIRE R oRIZ & FE
WOFICHARTEHESRLEDIENDO FHEZIFIT WD

TR L mITH<, o, BRASORFEN
FZEWBIIEREO BT DOOT ol 5720
PERER B 22 G OB A D 2 & DN H AL TV S [9].
AkThHhNiT, A= —TFT R MNfEbh, VY
KU, yay, &xkFEFR (WT3EH Cuckoo B
IXNEIZFI500, 800, 150 O0Hz[8]& ik
KRB O M E DA KD 720, EMLSND
AREMEIE AW ER TSN, L Lesd b EER
DONHJEMFEBUTIRNFER & 72 572, Z4LiE, HARK
WL DHREDEEIZ ) A XAy D=2 0 0 OHz
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PLEICHER L CEMEITo 72720, FRITIERE R OF
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Transmission of Knowledge for Evacuation Drill

using Pedestrian Tracking and Simulation
— Example of Opera Concert with Evacuation Drill
in New National Theatre, Tokyo —
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Abstract:
ever, it is difficult to perform the evacuation drill by many people. It is important to transmit the

Facility managers are required to perform an evacuation drill by Japanese low. How-

knowledge extracted from the evacuation drill definitely. In this paper we propose a transmission
method of a knowledge for evacuation drill using pedestrian tracking and simulation. In the real
experiment of the large-scale evacuation drill, the evacuated pedestrian flow was measured by this

pedestrian tracking and evacuation time was analyzed by this simulation.
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Abstract:

The all-distances sketch is a useful neighborhood sampling scheme for large-scale

graph analysis. In this study, we propose a compression technique to improve its space efficiency.

1 RUSHIC
All-distances sketches (ADS) [4,5] 1ZEFEH I 1L
507700 BA7y FFETH S, RIERICKHT

% ADS 1& 77 7 % A4 X DI UT R CREEE % 17
AT ENTES, ZLT, ADS ZHWw3 &, T
0(4,9,5], PHAE [6,11], drEerhLME 5], EHSELIE (6],
FRNERR [2], WiaLtEbRR (3], Rz HE L 7222
JEHL [10,8,7) E\vao i, 77 7RITICH W 21k% 7248
EEDS, DD CHEERETH 5.

L2L, ADS (& i b BERI I I3 E N 7 E
EROLDOD, HEITIEZT =¥ A4 AHPKRETEEA
TRV EWN) ZERTLoTETCNS, FEAD
ADS 3R EDH klnn OFFITHS. 22T, kI3
EHREESA XD ML —=FA 7 2B ETENTRA—F
THY, n IFHABZLRT, BREELHEEOOITE,
E 3o BaICRESI NS0, ADS ¥ 4 X
NRO 77 7HAKED bKRIBICRERY A AL > T
LE9.

Z 2T, BT, Hikh I 7DRTy FFEE
T®H % sketch retrieval shortcuts (SRS) %1% T 5.
SRS 1%, ADS L HIL 2B F— 7 & Tdh 523,
ADS XD ¥ A4 XD/ E v, Z LT, SRS 5 K TEHA
D ADS %, HEIGU CHEBICEILTE S, Hnl
72 ADS 1Z, Liiokk4 R OHEE I, JHE D ADS
L FRRICHIHTE 3,

B ACoOWBIZTOE) Th 5, 2 HTHi
LR p RS EBIHT 5, 3 ECREFIEZ I
%, 4 HOERGREZRT, 5 HomzridRs, %
B, AWEICO W TOFEMNIESCHR [1] Z 2SNz,

g o ERZEEeAIsERT R IX - Y 6 2-1-2
E-mail: takiba@nii.ac.jp

2  BIEE(E
2.1 R

G=(V,E) =z, HESEAZ V, U%EEG%2 E LT
LZHAEADE 77735, |V] L |ElZZhzEn
n&m ERELT S, UOEAIZ 0 LDREWERE
T2, du,v) KEDTEM u 2256 v ~OHE%E£T.
Pu,v) 1ZTER u 96 v ~NDORFRERE LOTEHR 2R,
HIt, Plu,v) ={w eV |du,w)+dw,v) =d(u,v)}
TH 5,

2.2 ZIFRERTYVF

All-distances sketches (ADS) 13335 k & JHRAD
Y 7EET r ICHDEERIND, RFIX—=F |k IF
T YA REHERED P L— P 7 2T 5. 7
VIHRG TR ELTr:V = [0,1] ZHVS, r(v) ~
Ul0,1] 3%, Hlb, r(v) 1% ]0,1] ORI & D
Rz,

TER u,v € VIZ2WT, N(u,v) % u IZBIL TIEMA
v KD BHIRWHNEOEA LTS, HAESG X CV I
SV, k(X)) % X Tk BEHICAS 0T Y L
T35, |X|<kTHGEEFER(X)=1¢,F 5. THA
u, v 1IZ2WVWTC, w(u,v) & 7(u,v) = k(N (u,v)), &E
#7955, ADS B TD X I ITERI NS,

EE 1 (ADS [5]). [EHE u D all-distances sketch (ADS)
F A(u) = {(v,0u0) | v € V,r(v) < w(u,v)} TH 3,
22T, bup =d(u,v) TH 5,

A(u) DRE I DOWIRHEIX O(klogn) TH % [5].



3 RBEFE
3.1 EE

RETF1 Sketch retrieval shortcuts (SRS) ZE#T
%. ADS LIAkEC, SRS E/'57 G = (V,E), /5
A=8 k, TV LTV IEETr:V —[0,1] I2HD
IERIND,

A ={du,v) |u,weV} £F5, do<dy <--- <
dp, L AZ{do,dl,...7dh} EBX. 22T, dg=0
ThY dy 1377 7DERTH S, B; (i=0,1,...,h),
Ci,D; (i=1,2,...,h) ZATD X ) ICTEHT 5.

e Bo(u) =0 22 B;i(u) = Bi—1(u) UD;(u) (i > 0).
e Ci(u,v) ={w € P(u,v) |w € A(u),v € Bi—1(w)}.
o D;(u) = {(v,6u0) € A(t) | 6o = di, Ci(u,v) = 0}
SRS BLATD X ) ITERI NS,

EE 2 (SRS). [HA u D Sketch retrieval shortcuts
(SRS) 1& Bu(u) TH %.

DIF, fliHo7z9, By(u) % Blu) L&Ridd 5.
ERLY, Blu) & A(u) OB EETHS. T,
REZEDTDO L) ICFHIETE 3.

%8 3. B(u) DK E I DOWFFEIZ O(klogn) TH %

3.2 SRS 5D ADS DOEUS

SRS D74 KEREIZ, LR DIEME D ADS % EsIc
WS 22 EThHB, SRS 225 ADS 2HIE T3 2 L
&b, BdodE D, 77 7BITD R DOREL R
23, WH D ADS L RRICHEETTRETH 5. BUR7 L
=Y XL Retrieve-ADS 137V Y R4 1 CTH 5. JHMA
u D ADS OEfH1Z, SRS ET A(u) IC& E 5 TEHM
DA T 2 & ) R FERREIER IS T 5.

ZIVIAV XL 1: THE w © ADS DU

Procedure Retrieve-ADS(B, u, k)
1 A an empty all-distances sketch;
(Q  a priority queue with only one element
(0,u);
while @ is not empty do

(Ouvs v) < Q-Pop;

if u ¢ A and r(v) < 7(u,v) then

L Add (v,8us) to A;

(M)

for all (dyw,w) € B(v) do
L Q-Push(duy + dpw, w);

(e JE < BN T N

9 return A;

7L 3 X L Retrieve-ADS OHIffFHERIZ O (k2 log® n
log(klogn)) IKEITH 5.

.26.

23

3.3 ADS h5® SRS DEE

%79, ADS 25 SRS ZMET 2 712 X L%
B2, I 7L R4 2 & LTl L 7. SRS
BRI O W THBNICER I N T 5720, SRS D
WL REER/NI Wy P YD SIEIZIT) . ZD70,
2EMD ADS o2&y M) %, BN VL D)
5IEIZ, SRS ICHAELGELZHW LT, =Y
2% SRS IZHENB D DHWIIC ADS FF7 L3 X4
Retrieve-ADS ZFIH T 2 15232 D 7 )L 3 X L o Bk
HORTH 5.

ZILTAY XL 2: ADS 725D SRS D

Procedure Construct-SRS(G = (V, E), A, k)
Blu] 0 for all u € V;
T {(Guwv,u) | (0,000) € A(w)};
Sort T’
for (duv,v,u) € T do

L A + Retrieve-ADS(B, u, k);

if (v,0u0) € A then Add (v, dyy) to Blul;

return B;

N O Utk W N

ZOT7NTY R LD RIE O(nk® log® nlog(
klogn)) Wl Td 5. F 7z, ##[A] Retrieve-ADS % M-
CHFfRH DIz, SRS D&t Y Dffi AR, H
f$REZ SRS =¥ b Y Z[BICALT 2 TRICED,
O(nklognlog(nklogn) + |B| klogn) WIFFRH 1< g3
$%. 22T, |B| I SRS OAFFA REET

BEiEf4 SRS DiEEE

RO 7L 3 Y X2 Construct-SRS 1, —HE ADS @
P2 BB LT L £ 9 2o, KREREETE X
Y RICERLTL %Y. 22°C, UFTIE, ADS %
BHlCHESE T 5 2 L D27 )L 3 X 4 Construct-SRS-
Direct ##% 2 %. 73V XLDFMIZ7ZLITY XL 3
ELCE L7, 22T, fijitoky, 77 7I13E
AL ENET S, TOT7NLTY AL, Biick 3
ADS HEEE TV 3V X L 2RI EST L 2536, Hid
D Retrieve-ADS 12k 32 v MY OEAREHE 217> T
W3,

2D 73 R L Construct-SRS-Direct DIHRFFHEA
B1Z O(D(n + m)k?log® nlog(klogn)) Kl & O(n +
m+|B|+klogn) ZHTH%, 2T, DIEV77DHE
BeRT, K2y 7 Lid 7T{7THD Retrieve-ADS
DfERZE X vy 2§22 EICkD, WHAARRMGHEREIZ
O(Dnk?log® nlog(klogn)+mklogn) 14T 2, —
75, WRFZEREEE R O(n+ m+ |B|+ nklogn) & 7%
20, ¥¥viad5DI3MHEi—1 DY FYDAT
&<, ERRINITIZNZ W,
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ZILTV XL 3: SRS DEIER 5

Procedure Construct-SRS-Direct(G = (V, E), k)

1 Blu] < 0 for all u € V;

2 fori=1,2,...do

3 f < FALSE;

4 for u € V do

5 T + 0;

6 for v € V such that (u,v) € E do

7 A < Retrieve-ADS (B, v, k);

8 for (w,d0vw) € A do

9 Lif&vw:iflthenAddwtoT;
10 Sort T';
11 A + Retrieve-ADS(B, u, k);
12 for w € T do
13 if r(w) > 7(u,w) then continue;
14 if w ¢ A then Add (w,?) to Blul;
15 f < TRUE;
16 if f = FALSE then break;
17 return B;
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SRS ZH\WT /7 7 2T 2B8121%, 7LD 777
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HOEREZHMT 22 12k, SRS DY A RZHIC
WoTZENEETHS, ML, SRS ICHENL TV
U DR S, DT T 7 DI ET B b DIHIER
TES, EFEEZHIRL 254, ADS HUSRE o R AR
PR T, SRS DY MY ZIFTHRAITLDT 77D
W BRI 3,

4 FHARER
4.1 EHEBAHE

ARFEEEIZI1Z CPU 28 Intel Xeon 2.67 GHz 2 V77 »
F, XEVH 96GB ® Linux ¥ —"ZFHH L7, £&7T
DTN Y RN C+ TIHEIN, gee 4.8.4 2w
T A 7> a v -03 OFETI V84 L I iiz,
F=Fy bELTEBDOY -2V TT7 7727
77 7%Mwvi (1) . SRS FEET LY XA
It 24 ALy FTHITL%, k=16 L L7

FIELE LMD 5 2% KT %, (1) ADS 1358
D ADS TH 5. (2) ADS-c i3 LZ RIEfE7 LY R
I (google-snappy) Z#H L7 ADS TH 5. (3) SRS
& ADS #HT SRS ZHET 2 FETH S (7Y
AL 2). (4) SRS-d 1& SRS DEFEN 7 L) X
LTHD (TNTY AL 3). (5) SRS-i 1& 3.5 TR
723 DB 2 V72 SRS ThH 5.
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F 1. EBETOHVWETFT =YLy b

[ B [ &5l | V] [E] ]
email-Enron [[ Social (u) 36,692 367,662
com-dblp Social (u) 317,080 2,099,732
web-Google Web (d) 875,713 5,105,039
in-2004 Web (d) 1,382,870 | 16,917,053
flickr-links Social (u) | 1,715,256 | 31,101,563

4.2 RERER

#* 2 EBRER 2R T

ATy FHAL X ADS-c BERER L T W &
Mo, —MBINREHT LI RAIEH F D RIRNTR
WI EDERTE S, —7, SRS i ADS 12X L Kl
RUGERER L TW» 3,

BEOBEEZR SRS 1& ADS X b RESEICIER A3 H
2%, SRS-d (ZHICH D025, —J, —f&IZ SRS-d
D3 /NS 2 22 CHESE 2 K T % . SRS DTz
& ADS 12§ 2 DI R BEED 72D D T — Y 1
Ik O EHBRELEoTLESTVR S,

EGREE SRS I X % ADS D VFIgHUSRA I 4 1
SYMLIFCH D IERICHEETH 5, SRS-i 1F SRS &
i d 2 EASHIC 2 2 b DD ) MRETH DA
HiHTHE EEZAONS,

5 &HHDHIC

AWFZETlE, all-distances sketches (ADS) O Eik
IS D72 D 7 — & it sketch retrieval shortcut
(SRS) 2% L 7-. & ADS 12 SRS X b Fikic
BILTE, WHO ADS LFERIC, k4% 7T 7 @bt
DIEEOHEE ICHIHARETH 5.

FHEE

AWZEF HAA RIS RIEAT LIS (15H06828)
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T-yevhk ADS T ADS< | SRS |
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[

ADS-c

[

SRS |

SRS-d

email-Enron 19.46 19.63 1.53
com-dblp 222.15 223.73 22.30
web-Google 451.38 455.01 78.42
in-2004 597.66 603.18 138.63
flickr-links 1277.11 1285.42 59.56

0.56
14.66
58.45
92.68
16.84

59.11
529.67
1055.01
1468.30
2866.05

59.40
532.26
1052.66
1489.94
2893.68

182.85
1929.51
3956.93
5049.08

11344.86

40.57
303.22
734.14

1272.42
2045.52

IFERE (us)

BEREA (s)

ADS | ADS<c | SRS |

SRS-i

ADS

[

ADS-c

[

SRS |

SRS-d

email-Enron — 0.84 182.71
com-dblp — 1.33 413.76
web-Google — 1.16 271.13
in-2004 — 0.91 160.90
flickr-links — 1.85 517.60

538.69
494.32
260.74
189.82
8163.60

2.26
45.83
82.57
64.67

341.40

2.40
46.12
81.32
66.12

319.07

5.32
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952.80

3473.29
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Structured regularizer for spatio-temporal matrix completion
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Abstract:

We propose a structured regularizer for a problem of completing missing values in a

matrix. We apply our regularizer for monthly recorded weather data and show extracted patterns.
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zi— (y—a)
(ifzi <v—a)
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0000000000000 000000Oc¢(s,ux) =
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Prop. GFL HOFL Mean
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RMSE 0.32 0.32 0.65 1.54
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Prop. GFL HOFL Mean
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RMSE 0.90 0.94 3.15 2.82
030000000 (p=0.9)
Prop. GFL HOFL Mean
ARI 0.88 0.23 0.88 (<0.01)
RMSE 2.45 3.45 2.49 3.74

udooooooooobooob 1,21800002011
0100020140 120000 36000000000
00000000000000 X e RE218x36 000
gbooooooobooboboboboooooobogn
gboboboooobooboobobobaoboobogan
gboooooobooboboboboooooogn
k-O0O000O0oOoO0o0oDbooobOooo0ooooooo
goobooooboooobop=050000000
Oo00000000O0O0OoooOoOoOoOORMSEODOO
gbooooooooboobobooooooobogn
obooo0oooooobooboboboooooogon
ooooobooooo

Oo0O0o0D 4000. OOO0OO GFLOOODOO

OO0O000oooooooooooDDooobn A=

10, s =000000000000C0C0O0O0ODODDOOO
obooooooooooo 30ooooboooag. oo
gbooooooooobobobooooobooooon
ooboooooboooobooborLooooogoon
gboboobooboooboobooooboooobooobooon
gbooooobooooboooboobooboboobooogo
gboooooooboobobobobooobooogo
040201400 89,100 0000000 00000
gboboboobobooooooooooooogon
oooooooboooobog2014b0 90000000
gboooooooboobobobooooooobogon
00000000 5,2?200,00000000000
gbooooooobooboboboboooooogn
uboooboboobog s, 00obooooon
gboooooooboboooobo1l1obooogon
gbooooooooogn

(cj ﬁl]l]l

.51_

30

(@) GFL

0O 4: USHCN O RMSE

Prop. | GFL | HOFL | FL | Mean
TAVG 167 | 167 588 | 582 824
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Abstract:

The spread of agricultural IT systems has been accompanied by generating various

data such as farming information or agricultural activities. These data is expected to optimization

of agricultural activities and prediction of harvest yield. To analyze the stored data, data sharing

and integration between agricultural I'T systems is essential. However, since there is a lot of multi-

meaning vocabulary and no guidelines in agriculture field, each of the agricultural I'T systems has

been operated based on its own vocabulary. In this paper, we propose and we develope agricultural

activity ontology based on description logic as core vocabulary for agriculture that becomes the

guidelines for data federation between agricultural I'T systems.
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Intentionality in Information Access Behavior:

A Spoken Dialogue System for Interactive Access to News Articles

MORE ™ BRI B> fE MR ' s 50T IR TR

Yoshihiko Hayashi® Shinya Fujie>! Ishin Fukuoka' Hiroaki Takatsu' Tetsunori Kobayashi

2 FETRRY
2 Chiba Institute of Technology

PN
! Waseda University

Abstract:
for receiving the content of, for example, a news article.

Passive information consumption would an adequate type of information behavior
It may however be boring in many
cases and even painful in some cases, especially when the information content is delivered by
employing speech media. The user of a speech-based information delivery system, for example a
text-to-speech system, usually cannot interrupt the ongoing information flow, inhibiting her/him
to confirm some part of the content, or to pose an inquiry for further information seeking. We
thus argue that spoken dialogue is a suitable media for enabling interactive information access that
coordinate passive information consumption and active information seeking. This paper shows that
a carefully designed spoken dialog system could remedy these undesirable situations, and further
enables an enjoyable conversation with the users. The key technologies to realize such an attractive
speech-based interactive information access system are: (1) pre-compilation of a dialog plan based
on the analysis of a source content, and (2) the dynamic recognition of user’s state of understanding
and interests during the course of conversation. This paper illustrates technical views to implement

these functionalities, and discusses a dialog example to exemplify our approach.

X LC&HIC

AN DIEHRIZEI T 5478 (information behavior) @
55, IHHRES - I (information acquisition) (2B
THITEIKRE S, BHNZRIERER (intentional in-
formation seeking) &, RBIMED 72\ HY 2RI TH)
(unintentional passive information behaviors) 1243}
LB e IN (1], HREODTTIE, FITHiHEZ2EL
BRI BT 2 E T IV OMELThNT S 72 [3).

AV a—RYA TV ADHEBIZEWTH, T
RIZEBAAEEICH D, HEIWIMREK (information re-
trieval), »2WEADUEWE&RE LTORE®MT 7€ A
(information access) D AT LIZDWT, Bx 2B
2o DWFEFFEPERITITON T E 7.

PAEDRFSFRRI DT 2 HS S 212, HHREE (in-
formation encountering) 7 & O Z &KL IEHITE 1L,
FE e UTHABRZRMIZE S Z eh o, MFRRESR
ICZLWEEZONTERDTRRVWNPEEZ LGNS,

R Jos SRR TR, RN 7 25 A

T 169-0072 Hifd K KALR 2-4-12 T LKy 7 A )V 3F
E-mail: yshk.hayashi@aoni.waseda.jp
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’ Other forms ‘ ’ Information acquisition ‘

Intentional acquisition of
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’ Other forms ‘ ’ Information encountering ‘
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I returning
capturing x-@
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examining‘

Q -® stopping

T noticing
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Combining Activity-evaluation Information with NMF
for Trust-link Prediction in Social Media
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Abstract: Acquiring networks of trust relations among users in social media sites such as item-review sites
is important for analyzing users’ behaviour and efficiently finding reliable information on the Web. For an
item-review site, we address the problem of predicting trust-links among users. Recently, non-negative
matrix factorization (NMF) methods have been shown to be useful for trust-link predition in such an site,
where both the link and activity information is employed. Here, a user activity in an item-review site means
posting a review and giving a rating for an item. Aiming to improve NMF methods for trust-link prediction,

in this paper, we propose such an NMF method that incorporates information of people’s evaluations for
users’ activities as well as information of trust-links and users’ activities. Also, we apply it to an analysis of
users’ behaviour. Using real data of an item-review site, we experimentally demonstrafiethigeness

of the proposed method.
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Abstract:

By using the question answering technology, we can develop a self-service system for

various business. When constructing a self-service system, we need to collect pairs of questions

and answers. For the answer data, it is required that collected data covers whole target business.

In this paper, we consider the method to collect sufficient answer data by modeling the user scene

and the target service and evaluate its effectiveness in a real project.
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Environment for History Learning?
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Abstract: The objective of this research is to build a system to support learners in self-directed learning of

history in open learning space. The system supports learners with inquiry based learning using
automatically generated questions. All the support provided by the system generated using the LOD. The

evaluation of the system aims to verify the feasibility of LOD based support and its effectiveness. The
results confirmed that LOD based support was feasible and that the question support improved engagement

and historical deep thinking of the learners.

1 Introduction

When conducting self-directed learning in open
learning space, one of the difficulties is that it requires
learners to plan their learning in an unfamiliar domain. It
requires learners to decide their learning objectives while
they are learning. It is difficult for learners because they
cannot easily judge the importance of the topics they
encounter with their low knowledge of the domain. This
problem is increased in open learning space because the
quantity of information is much larger and the information
is not organized with clear learning objectives. Learners
can easily become overwhelmed and discouraged during
learning because they cannot plan their learning. One way
difficulty is prompting question
generation and answering activities [Roth 96]. It
contributes to lightening the difficulties of self-directing

to eliminate the

learning by lessening the planning activities that the
learners need to perform. However, creating good inquiry
questions requires an understanding of the domain and
most learners cannot create good questions by themselves.

For this reason, we previously created a question
generation function to create and adapt questions to
paper 16], we
demonstrated that it is possible to generate good quality

learners. In a previous [Jouault
history questions automatically in open learning space
using Linked Open Data (LOD). A history professor
judged that the quality of the automatically generated
questions was on the same level as the ones generated by
humans.

Another problem of self-directed learning is that

learners must stay engaged in the learning task to have

fruitful learning outcomes. To raise the engagement of
learners while keeping them motivated, the support should
be adapted to the learners’ interests and orient them to
important information without forcing them.

Since the quality of the questions was demonstrated to
be high enough to support learners, these questions need
to be provided to learners in an adequate way to support
their learning. Thus, we created a learning environment:
the Semantic Open Learning System (SOLS) to support
learners in self-directed learning of history with adapted
question support.

The research question to be answered in this paper is
whether automatic question generation support is feasible
and can help learners in self-directed learning of history in
open learning space. We will first describe the system and
how the question generation function was used. Then, we
will describe an evaluation of the effects of the system on
learners. The evaluation aims to verify two points: (1) the
usability of the system that uses question generation using
the LOD and (2) the learning effects of the question
generation support on basic knowledge acquisition,
historical considerations and engagement in history
learning.

2 SOLS: Semantic Open Learning
System
2.1 System overview

Fig. 1
environment. It is composed of four windows:

shows a screen image of the learning

a) Document window: It displays the learning material
play: g
(Wikipedia document) the learner selected. All the
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[The battle happening in Iwo Jima was very important. Before the battle, Japan had a
base to refuel planes and were able to scout for bombers from much further. After
he battle, the U.S. could use the island to send their bombers te Japan. The island
became a huge advantage for the Allies to plan their invasion of Japan.
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e Battle of Iwo Jima (19 February - 26 March 1945) was a major battle in which the U.S_
larines landed on and eventually captured the island of I'wo Jima from the Japanese Imperial Army
during World War II. The American invasion, designated Operation Detachment, had the goal of
capturing the entire island, including the three Japanese-controlled airfields (including the South
[Ficld and the Central Field), to provide a staging area for attacks on the Japanese main islands. This
five-week battle comprised some of the fiercest and bloodiest fighting of the War in the Pacific of
Vorld War IL.

After the heavy losses incurred in the battle, the strategic value of the island became controversial.

[However, Navy Seabees rebuilt the landing strips, which were used as emergency landing strips for

e Imperial Japanese Army positions on the island were heavily fortified, with a dense netwiffk of
bunkers, hidden artillery positions, and of underground tunnels. The Americans on the groun@v

to the US. Army as a staging base and useless to the U.S. Navy as a fleet base.

Setanswer

E Concept Map

Undo

World War Il

Attack on Pearl Harbor

Which commanders i

Which countries were i

€ Battle of Iwo Jima?.

Fig. 1. System interface

links to a document about another concept appear in

blue text. It provides usual Internet browser
functions.

(b) Concept map window: Learners use this window to
manage the concept map. The concepts in the middle
are events. Events are represented on an

automatically generated timeline built using data
from the LOD. Other concepts are colored in blue
and can be moved freely by the learner. The lines
between two concepts are relation with the type of
relation written at the center of the line. The concept
map window also displays “shallow” questions that
are designed to support basic knowledge acquisition.

(c) Question window: It displays a list of “deep”
questions generated by the system designed to
trigger deep historical thinking.

(d) Answer window: Learners use this window to
answer their active questions selected in (c).
Learners can write their answer to the question in
natural language.

When using SOLS, learners can request question to

support their learning when they want. The questions

appear either in the concept map (b) or the question

window (c) depending on the learner’s request. By

choosing one of the generated questions, learners actually
decide a learning objective to be reached. Learners then
browse documents in window (a) to find an answer to the
question. Finally, learners answer the chosen question in
window (d) or in the concept map (b). By repeating this
process, the learners build their understanding by
performing inquiry based learning in open learning space.

The purpose of the concept map building task for
learners is to make them to describe their understanding
explicitly. Research showed that building a concept map
deepens the understanding of learners [Nesbit 06].
Building a chronology also reinforces learners’ historical
understanding [Stow 00].

In addition, the concept map is made fully machine
understandable by using the LOD. Each concept added to
the concept map has an ID that can be used to gather
information on the LOD giving addition information about
the concept to the system. Thus, it plays a key role to
realize adaptive question generation that aims to deepen
learners’ historical considerations and help learners set
learning objectives. The machine understandable concept
map makes it possible for the system to assess the learners’
knowledge and interests and adapt the generated questions
accordingly.
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2.2 Supporting learners with questions

All the questions are generated based on the LOD. The
system can generate two sorts of questions depending on
the learners’ request: shallow questions in the concept map
and deep questions in the question window.

First, on the learner’s request, the system generates
shallow questions appearing in the concept map to help
the learners extend their basic knowledge. The generated
questions will be displayed as a link between the concept
and an empty node in the concept map. By displaying
empty nodes, the system aims to trigger cognitive
dissonances in the learner’s mind. The empty node should
make learners aware that they lack information and
motivate them to fill the blank in their concept map. An
example of concept map showing questions can be seen at
the bottom of Fig. 1. These questions all require basic
knowledge to be answered, such as a location for the
questions “Where did the Battle of lwo Jima take place?”
The questions generated by this action are all questions
about the concept selected by the learner. To answer the
questions, the learners need to drag and drop the concept
that answers it to the empty node and the system can verify
the validity of the answer by using the data from the LOD.

Second, the question window (c) from Fig. 1 is designed
to provide learners with adaptive advice generated based
on the machine understandable concept map. Learners are
provided with a list of deep questions in which they can
select any that they consider interesting and try to answer
it. In this situation, learners decide their learning
objectives by choosing a question. The questions
generated by the system were previously evaluated
[Jouault 16] to be of a quality high enough to trigger
historical thinking. The learners have access to good
quality questions to direct their learning and their learning
should be improved.

3 Experimental Setting
3.1 Objectives

The evaluation aims to verify four points:

1. The feasibility of LOD based support in a real
learning scenario.

2. Whether the question support help learners develop
their basic knowledge.

3. Whether the question support help learners develop
their historical considerations.

4. Whether the question support can raise learners’

engagement in history learning.

Concerning the objective (1), we aim to verify whether
the functions implemented in the system work smoothly
to not disturb learning and are considered useful by
learners. The amount of LOD stored in the system, to
enable support in open learning space, is around 80 GB.
Thus, we need to confirm that the system can work
smoothly without frustrating the learners. The evaluation
is the first evaluation involving the system and many of
the functions implemented in the system that use the LOD
have not be proved to be effective before. For this reason,
the feasibility of the system should be verified to prove
whether the system can successfully support learners
using only automatically generated support created using
the LOD.

Concerning the objective (2), the hypothesis to verify is
that learners using the question support can develop a
stronger basic knowledge than learners using the system
without advice. We expect learners using the system to
have more developed context knowledge because the
shallow questions trigger a cognitive dissonance for the
learners, they become aware of gaps in their knowledge
and each question gives them direction to find the missing
information.

Concerning the objective (3), the hypothesis to verify is
that learners using the question support should perform
better in task that require understanding and not only basic
knowledge such as essay writing requiring historical
considerations. We expect the deep questions to prompt
learners to develop their historical considerations during
learning.

Concerning objective (4), the hypothesis to verify is that
the question support improves the learners’ engagement
and interest in history learning. We expect the engagement
of learners to be raised because the questions give
objectives to learners to facilitate their learning and it
should minimize the difficulties of self-directed learning.

3.2  Procedure

Table 1 shows the timetable of the experiment. This
evaluation involved 24 university students. They were
separated in two homogeneous groups of 12 learners each
to form the control and experimental groups depending on
their results to a basic knowledge test about World War 11
(WWII). Before starting the evaluation, the learners are
instructed to learn about World War I (WWI) on Wikipedia
to make them aware of their history learning skills.

During the experiment, learners are firstly explained
about good historical considerations in history learning
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and inquiry learning. Then, learners are taught how to use
the different functions of the system they will use with a
demonstration and practice on the system for the WWI
topic.

Before learning with the system, learners are instructed
that they will have to write a report about their historical
considerations on WWII after learning. Both groups are
informed about the report and are instructed to study with
that objective in mind.

The learning task is to learn about WWII including
learning about one topic among two in detail. The topics
to learn in details are two important events from World
War II: the Attack on Pearl Harbor and the Battle of Iwo
Jima. We set a self-directed learning situation where
learners can choose freely according to their interests. The
learners have 90 minutes (equivalent to a usual classroom
lesson time) to perform the learning activities using the
system.

During learning, both groups use the system to build
their concept maps and browse documents. The difference
between the groups is the availability of the question
advice. The learners in the experimental group can request
questions at any time to support their learning. The
learners in the control group do not have access to

Table 1. Experiment timetable
Con.(n=12) |  Exp.(n=12)
Before experiment
Study of WW I on standard browser
Pre-Test about WWII for group formation

Time

30 min

10 min

Experiment

5 mi Instructions: Good learning practices in
min . L .
history and inquiry learning

o Demonstration of the system functions
e Familiarization with the system

35 min

System without System with

question advice question advice
Learning with the system (Subject: WWII +
Attack on Pearl Harbor or Battle of Iwo
Jima)

90 min

System without System with

question advice question advice

o Questionnaire
e Basic knowledge test (Subject: WWII
and chosen topic)

20 min

. Report writing (Subject: Describe your
30 min

historical considerations about WWII)

questions.
At the end of the learning phase, the learners have to:

1. Fill a questionnaire about the system to evaluate
their feeling about the different functions of the
system using the 5-grade Likert scale.

2. Answer a high-school level test about their chosen
topic and WWII to evaluate their basic knowledge.

3. Write a report about their historical considerations
to evaluate whether they performed deep historical
thinking activities.

4 Results
4.1 Feasibility

To evaluate the results concerning the usability of the
system, both groups should be considered since both
groups used the system to build their machine
understandable concept maps.

The category “System usability” of Table 2 shows the
results of the questionnaire about the usefulness of the
system. The learners from both groups gave good average
scores on the Likert scale to the answer to the questions
concerning the usability and usefulness of the system. The
learners in both groups benefited from using the system
while the average marks of the learners in the
experimental group using the question advice were higher
than the learners in the control group. It means that the
system functioned as intended and was able help learners.

The category “Concept map usefulness” of Table 1 also
shows that learners judged that building the concept map
was useful. Most particularly, the learners felt that the
timeline created using the LOD was particularly useful. It
suggests that they felt the concept map and timeline
building is helpful to improve their understanding of the
topic.

The category “Questions’ quality” of Table 2 shows the
results of the questionnaire for the questions only
concerning the experimental group. It confirms the results
of the evaluation of the questions which judged that the
questions did not appear unnatural or nonsensical.

4.2  Effects on basic knowledge acquisition

The category “Shallow question usefulness” of Table 2
shows the results of the questionnaire concerning the
shallow questions, which aim to improve learners’ basic
knowledge. Learners judged that the shallow questions
were useful and motivated learners in developing their
basic knowledge and extend their concept map by
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Table 2. Questionnaire results

. - Con. Exp.
Questionnaire item
Avg. | SD | Avg. | SD
System Do you think using the system helped you understand the topic? 392 | 0.67 | 425 | 0.62
usability | Do you feel that the system made it easier to learn? 3.50 | 1.09 | 3.92 | 0.79
Concept Do you think the timeline part of the concept map helped you understand 425 1 075 | 450 | 0.67
map the events?
usefulness Do you th%nk building a timeline including the context is a good way of 433 1 065 | 450 | 0.67
learning history?
Are you interested in learning history? 3.00 | 1.28 | 3.58 | 0.90
Interest in Do you want to learn more about history? 3.08 | 1.24 | 3.50 | 1.00
history Do you think using the system made you want to learn more? 3.08 | 1.24 | 3.67 | 0.65
Do you feel using the system made you more interested in learning about
history? 3.17 | 1.19 | 4.00 | 0.74
Interest in | Do you think it is easier to perform inquiry based learning using the 3331 078 | 425 | 062
learning system? ) ) ) )
method Do you think being aware of the questions is helpful to learn history? 3.67 | 0.78 | 4.58 | 0.51
Questions’ | Do you think the questions seemed unnatural? - - 2.67 | 1.44
quality Do you think the questions were nonsensical? - - 242 | 1.51
Do you think the questions in the concept map made you realize what ) ) 408 | 0.67
Shallow knowledge you needed to develop? ' '
questions | Do you think the empty node that appears which each question in the ) ) 400 | 074
usefulness | concept map made you want to answer them? ) )
Do you think the questions not answered in free-text were useful? - - 3.75 1 0.75
Deep Do you think the questions proposed by the system were about topic you ) ) 342 | 0.79
questions | were focusing on at the time? ) )
usefulness | Do you think the questions answered in free-text were useful? - - 4.33 | 0.65

triggering cognitive dissonances. This confirms that the
shallow question worked as intended.

However, even though the learners judged that the
shallow questions were useful, the results of both the test
about general knowledge of WWII and the topic chosen
both show no significant difference between both groups
for the tests about the chosen topic and about WWIL. The
question support in the short term use of the study does not
seem to have a significant effect on the learning outcomes
of the learners.

4.3  Effects on historical considerations

The category “Deep questions usefulness” of Table 2
shows the results of the questionnaire for the questions
concerning the deep questions. The deep questions were
judged useful by the learners. The learners also felt that
the questions were adapted to their interests and
knowledge as the questions were related to what they were
studying. It means that the system was able to generate
adapted deep questions to help the learners.

The reports were graded by a history professor with
scores from 1 to 5. The results of the report show that there
is little difference by the short term use between the grades

of the reports from both groups (Control: 2.08,

Experimental: 2.33).

More detailed analysis of the content performed by the
history professor that graded the reports is shown in Table
3. The evaluator categorized the contents of the reports in
5 categories:

1. Personal feeling: the report describes the learners’
personal feeling about the events.

2. Fact enumeration: the report is mostly a list of facts
described without reflection by the learner.

3. Lesson learned: the report describes the lesson that
should be learned from the events and makes the
connection between the events and the current
situation.

4. Historical considerations: the report describes the
learner’s historical considerations about the topic.
The report contains the results of deep historical
thinking from the learners.

5. Irrelevant: the report’s contents cannot be
categorized in another category or are confusing.

Some reports had contents that could be categorized in
two different categories (3 for control group, 2 for
experimental group). These reports are included in the
count for both categories of the Table 3 in these cases.

From 1 to 4 (excluding irrelevant content in 5), the history
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Table 3. Categorization of reports content

Personal | Fact | Lesson Historical
. A . Irrelevant
feeling only | learned | considerations
Control (3 reports in 2 categories) 2 8 3 1
Experimental (2 reports in 2 categories) 0 3 2 6 3
A ber of ti d
Verage number of questions answere i 133 5.00 517 )13
(Experimental group only)

professor judged that the quality became higher from the
viewpoint of historical considerations.

The detailed results show that even though the grades
were similar, the content categories were different. Most
learners in the control group (not using the question
advice) wrote reports that are mostly enumerations of facts
with little historical considerations. On the other side,
many of the learners in the control group wrote reports
containing deep historical considerations. The results also
show that the more deep questions were answered by
learners, the more their report is categorized in higher
quality. It suggests that the deep questions prompt their
historical considerations as intended.

4.4 Effects on engagement

The category “Interest in history” of Table 2 shows that
learners in the experimental group showed more interest
in history learning after using the system. The results show
that the question generation support has a potential to raise
engagement of the learners in history learning as the
average mark for learners in the experimental group is
higher. Since the learners in self-directed learning can
choose to stop learning at any time, it is important to keep
learners engaged in the learning task. Engaged learners
will spend more time for learning and will develop their
knowledge further.

The category “Interest in learning method” of Table 2
shows that using the system made the learners more aware
of the usefulness of questions in self-directed learning of
history. The results that the learners felt that the questions
provided by the system helped them be aware of the
importance of questions when conducting self-directed
learning of history.

5 Concluding Remarks

The results of the evaluation showed that supporting
learners in open learning space using support
automatically generated using the LOD is feasible and can
be useful for learners. Most learners judged that using the

system was useful and that it helped them learn about
history.

Even though the short term use of the question
generation support did not have a significant effect on the
learners’ knowledge acquisition, it had an effect on the
development of historical considerations of learners and
motivated them to perform deep historical thinking to
develop their opinion.

The question support also had an effect on the
engagement of learners. Engagement has strong effects in
self-directed learning because being engaged and
interested in the topic lead learners to study for a longer
time and learn about more topics
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The author tried to apply recurrent neural network models to generating narratives. Inspired by recent advances
of recurrent neural networks and successors, sequences, or sequneces of sequnces, might be generated stories in
terms of recurrent neural networks. However, the roles of attention and primed stimulus remained to be unsolved.
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Proposal for Tourist Attractions Recommendation and Mobility
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Abstract: This research investigates a method to show important tourist attractions’ locations

and evaluate each attraction’s attractiveness by using fine-grained spatio-temporal data of Twitter.

We modify the model called Gravity Model known in human geograpy and apply it to estimate

each attraction’s attractiveness based on the numbers and the distances of human trips extracted

from Twitter data.We distinguish whether each tourist attraction is just a convenient place or a

place which has an area-specific attractiveness according to each location’s distribution of TF-IDF.
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Abstract:

In logistics industry, long-distance transportation at night is currently employed. But,

to deal with the increase in the number of buggages, they need to introduce the operation around

the clock in order to shorten the delivery time. This paper quantitatively investigates what are

the possible issues and the solutions for them by simulation approach. The main findings are as

follows: First, the delivery around the clock is much more costly than that at night. Second, by

introducing ”gateway” among several bases, which can consolidate the baggages in local at first

and then transport them to the other regions, shorter delivery time and lower delivery cost have

been observed.
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