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Estimation Method of Onomatopoeia for Pain

represented as Waveform Drawn by a Finger
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Abstract:
waveform i.e., time series signal information.

This paper proposes an estimation method of onomatopoeia for pain represented as
A pain is represented as a waveform drawn by a

finger on a pressure-sensitive touch panel device. The waveform has time-series information in

three-dimensions: a finger tip movement on a pressure-sensitive touch panel. The information

about the frequency of the waveform is analyzed to obtain features to represent the waveform as a

feature vector. Feature vectors are used to make a model of the relation between onomatopoeia and

pain. The obtained model can be used for estimation of onomatopoeia. We conducted evaluation

experiments and verified that the proposed method could estimate onomatopoeias partially.
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Abstract: The aim of the research is to develop a search system for foreigners who explore shops

when they visit Japan. The system provides detailed information from shops with signboards

written in Japanese characters that they do not understand. To develop the system efficiently,

we constructed a learning model for signboard classification with dataset constructed from data

that exist on the web. Our proposed system enables users to obtain detailed information by snap

signboards with his/her own smartphone. The field experiment that we conducted revealed that

the proposed method can determine shops appropriately.
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Extraction of Interests Information from Twitter Using Deep

Learning
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Abstract: In recent years, research has been actively conducted to extract personal information

from Twitter. However, since comments posted on Twitter are relatively short, and comments on

various topics are often made, comments on specific interests appear only locally. Therefore, in
this paper, to the related vocabulary related to the designated interest be learned widely by deep
learning starting from the word set related to the particular interest, whether or not each Twitter

user has a designated interest determine by the proposing system.
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Experimental study on the vector-based compression of
Capsule Networks

B R
Kenta Shimadal

Jel Kt

Tomonobu Ozaki!

VHART SCHAEE

! College of Humanities and Sciences, Nihon University

Abstract: In this study, we discuss the compression of the capsule networks (CapsNets), which is
one of extensions of the convolutional neural networks (CNNs). Focusing on the fact that the basic
unit of CapsNets is a vector, we propose a vector-based quantization and Huffman coding for the
compression by extending typical weight reduction methods for CNN. Experimental evaluations
using MNIST and CIFAR-10 with various vector sizes and quantization granularities show that
the proposed method can compression the networks with a slight loss of prediction accuracy.
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NABEALL, KREDOHEY Y —A GIHEKMEE X €
V) BREL IND RTINS,

AT, CNN D2 OOM#ES, ThbbET IV
DRBFEALE 7=V v I EITRINT DS % [F
IZfEES 2 Z & 2 HIEL, CapsNet (249 &[T
HEEET 5, BARRIZIE, CNN IS 2 R&RA 288
BLFETH BN D, EALEL, FElziERe
T2, ANT—HIERZ MVHIIZAERELZE W
5 CapsNet DK E 2% EZ R LU, KHfo @ HBAL
BEANT =TI, RZPMVETBEILZRETS.

AL ORI TOEY THB. 2ETH I
Fv b= OWE AR, 3 ETRENRRE/TFIE
WZOWTHHRL, AZETENS 2N TRV 2y T —2
ANEYIEHT 5. 5 ETERE F 2T\, &EBIC 6 =
TELOERITVWSHOFEZBRS.
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2 Ah7EILRY NT—7

NTeNFY VT =2 [6] L%, TRV EEIEN
%, FEXA TORKRIZETZ (KESIRMESRED)
NI ARBRTEMARZ MVERF >Za—m v DS
N—TeBEAY N TE2a—FLExY NT—2TH
5. MR PV, FOLZOMEY EBIERZ ML
THY, X7 MNVEEZHOVTEROEAERE, X
EFHWTARIAZEEZRT. h 7L xy b7 =213,
BEOH TN 2 HEEXE 2y NI =2 THY, B
TEIVETRZ MVEBE SN EREEETLH LT
EREFHITDONSE. Thhbb, BV THENE
MU= TEADREODENLRLVDH TEILDINT R
2R U T RHlI 2T, EEEH Tz kBT
N—HT 3L, L0ENLLTDOH FILHAEEL
INBZ LT b. FEIZKHIIZE K, 77 el
3w hT7—=221%, CNN»o 7=V 7 fEEPERL,
BRI LEHRE AN T —@lP ORI NIVIZEEL -
EDEEZD.

ATV jOHITHBERY Ml id, TOES %
FHWTAJMBEIZN T 5 (j BRT) EROFIEMR 2 K
I, 2D, REIDHORIZ MNIFZFOEX%2 01
ML, PICRWARZ MUVEZOES 2 1ITEDT 5
& D BIERE A% 1T 5 Squashing BAE & FEIXH B 7%
PR RE I N T WS,

Squashing B# squash &, 77 7€V j ~NDAT s; &
e U, HHEARZ ML, 2T 5BTH D,
UTORRIZERTNS [6].

5118
L {[s5]12 {15511

Z ZTsquash "NDAJTH S s; 1%, FHiEDOH T
I i DI ML u; E EATH Wij DFEL LT
BFond FHIANZ PV by DEANEHTHY, IF
DERIZEZIND.

v; = squash(s;) =

S; = E cijuj|i7 uj‘i = Wijui
4

KA R (REmE) LIFENsEA
P exp(bij)
Y > exp(bir)
i, A7V nS jAD (EHLFEAD) FEE DT
TERL, V=T VT MEND FLDFHE%Z KHE
THILTHERIND.

c; <+ softmax(b;)
S; < 21 Cij ﬁj li

vi < squash(s;)
bij < bij + 0y -V
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3 Za—JI)xy NTI—UDREI

—a—F)%xy MU —=ZIZRT BN ERE - %
BILO—DDFEE LT, TRETIC, EADHEND
CHE, NI USRS FEPREINTY
3 [4].

MY @ Za—FVpry b= HFDE{E =2 -1V
iz, ThiEhrosEiEshTtnwdoa—arol
T 2EMIERMEAD L L, IS 2OHER AT
5. - T, EHA (D) DKEIHNEDMEE
ZHHY T 5. B DIk, MOSEDS 0 I EWEAEE T
LEHHLITENNZI WE D L U THIRT % 8E%
. K ORAITIK, B e ZHWT, EAw D%

w’:{ 0
w

CHEL, W =0ICHY T 2L EHIRYT 5. £z, B
MO BB DD Y bT =220 5 HEE%
HADPNKT 2 X THOIEL, HEHILEZMHIL L
TOREERGLDPERZEB L TW5.

(lwl <€)
(otherwise)

BAHE: HALALE, JEFEAORY VT —2
DEBIZBWTHLT2EAZ V-7, KEA
BN —TOREMIzESZ 28E21ET. 2
OEMEIZE Y, EAOR (L) MW7V — T8I E
THIRE B Z 5D T, 2y bV —27LEKDH%
smLBHIfFTE 3.

HAKMIZIE, KSEBERZHWTEHADOESE W =

{w17w27"'7wn} ;&
argmcin Z Z |lw — ¢
c,eC wee;
iz kDI I AR C = {c1,c9,, ¢} (k< n)

L=, HERwEFIET S22 5 AXDRE
e c@EMmas, ThDSL

! .
w' = ¢ s.b. ¢; = arg min |w — ¢} |
c,ieC

CwEBEHT MRS, £, 2T AKX ¢ DK
B LT, 27 ARNES cf = ﬁzw@iw’@, *
vhuA R = argminge,; Y, |w — w;| RED
MHETNS.

wj;EC;

NIIVESE: KEAwWEEY PTHELTEZ
& T, ETNVERROEMETD. BRI, EALL
BRIINT VRS LR BEHATS. N7 U FE{LIC
X0, HEOEHWERIZEWE Y MY, HEO/KWE
MIZEWE Y FREIO YT o, EFLEKELTD
JERE AR T E 5.

oo2z2znoo



4 Hh7EIRy NT—0D8BE1t

QETHBLZEY, W72y FT—2TIE, 2
DDAT RN & jOFEIITL, BEREEERT ¢
A TEATII W, BMIEINE. ZD7zH— I
Hoa—I)0xy b7 =2 LKL, NI XX (B
AIRBO DGR L7325, B i AN T —THBDIZ
WU, Wi i3THTHY, GENDENTAREHKRE
W, o T, ARy M= DEMIZEWTI,
BATH DM EEL 72 5.

AWFGETIX, BEATINIH U, B GifsHE
MOIEWEADEE 012 BUH) 2L 2%, 2
Z, 17, lorhEFhoHRATOEALE(LENT <
VIR LEEHT A Z L R REL, SEATORRE
FERIANIZ IR 5.

HRETHEAMINNOLHRESE W L L, SEHAMT
7 Wij eEWwW %=

1,1 1n
VVZ“ _ . .
J
m,1 m,n
w DR w

iJ iJ
ERELTH. ZDEE, [THICEENBIER, 77
ML, BIRZ FLVOEREESEZZTNEFN

Wre = fuli | 1<k <m,1<1<n Wy €W}

WT»* — {<wk’1 [

ij

wff} |1<k<m,W; €W}

Wre = {(wil w1 <1< n, Wi € W}
LRIT D, BEA W, Wi, Wee R BEARL L
WA, TNENITAR) VI %BUEEIILE LN
IR VREEEMT S, nE, BEREEMETEE
Gl 3 ETR U RN EM ik e Eilie 5. %
Pz, FIRY RIVEIFFINY LA LTSI LT,
EBOEADN L LTHRbNE I LR, kb —
JE DFEFEPEIRFTE 5.

5 HisEER
5.]_ 7__\‘_9t‘y I\tgl_‘étt\ E&E

TEHIZRT 2O0DTF =Xty b E2RHRIZET I 2
g{ibv %:E;ﬁ%??of:.

MNIST: MNISTF—&+twv h1ix, —HioFEx
BrmgcEs 7 —&&y b (F—%%070,000, 75
AH10) THD. EERTIE, 60,000 FHHFZ R & U,

Thttp://yann.lecun.com/exdb/mnist/
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* 1. FEEER - ET VAR (BALIE MByte)
k tH1 (SREE(

WT,C W’r‘,* W*.C WT‘,C W’r‘,* W*.C

MNIST : & Y §if 50.78, FA] 0 1% 44.63
32 | 40.81 41.37 41.55 | 14.47 11.11
64 | 40.90 41.55 41.60 | 14.55 11.20
128 | 40.89 41.63 41.92 | 14.82 11.22

11.10
11.20
11.21

CIFAR-10 : X §if 99.89, #X] D % 99.20
3219020 92.14 92.22 | 88.45 87.46
64 | 90.50 92.40 92.45 | 88.56 87.50
128 | 90.75 92.88 92.93 | 88.90 87.58

87.45
87.45
87.49

10,000 il % 7 A Mile UTRIFH U 2. F 723k [6] &
FRRIZ, BAARE, BARAARE+ T2V Fy b T —
7, DAEGHE+ TNV Ay NI =D IHTETNE

R U7, 728, 77 VEOEAMTANIL 81T x 16 4
ThHsb.
CIFAR-10: CIFAR-107—%Ztw b 2%, Yk

WEEMLUEGT— 2y b (F—2%60,000, 75
28010) THBH. EERTIX, 50,000 FHH1E G E L,
10,000 il % 7 2 Ml LTI L 2. £7-ETFIVIL,
VGG-16[7] 2 AL U, 245aE3EE I Tty
N7 —2 2B CEESHBX MK E Lz, MNIST 7 —
R DIGE Lk, 7R IVEOEATHNIE 81T x 16 4
ThH5.

5.2 ZEREREER

RET IRENFIEOMREZMRT D720, HMD
BT ARMEE € = 0.25 x EHAEREfF2, EALEL
DD T A% k€ {32,64,128} & UL TEBRELT
W, EMETFEEMASTOFBIREES X OCETFILVAR
ZEHAIL7Z. RBETFAERRE, JEHEARE U2 7
NV b7 — 7 HOEATS (Wl]) G AR (Cij)
DAEMNGUIZHEZIT>T VWD, TBNTRAXBE
Iz, JEE e 7 A MilE 2SR S 10 B ORIT
ZIT\V, TOVEHEEH LU, EBRERZE1BLO
F2ITRT. WRIZBWT, Wre, Wh*, WHe iZFh
FTNEHR, 17, F28A e UCREATEZEHLZ
LaERT.

EEHER LD, MiF—XEy MIBWTH, 75X
Bk OMEPRENTEY, FEROEMHREIENI &
MRomd. FEMEVRUEE, Whe &L T W
& W OFDIEMRIENE L, BELULIT, FzHR
R T 2BEBRENEHNTNE Z DR TE 5.
— AT, FEIZBEU TREMELRE UEGEIT Whe HiEh

2https://www.cs.toronto.edu/ kriz/cifar.html

oozeag



#* 2. FERER ORI (RALIX%)
k 77 AXNF = = A

Wrse WTo* WW*-c Wrse WTs* WW*-¢

MNIST : A D A 99.65, KA D £ 99.62
32 | 82.25 81.25 70.58 | 99.53 89.45
64 | 88.54 89.78 87.86 | 99.54 97.37

128 | 88.45 85.54 84.41 | 99.53 98.78

78.81
90.31
96.13

CIFAR-10 : BN D # 63.26, XD 64.36
32 | 53.54 53.21 49.54 | 64.33 55.57
64 | 45.54 50.05 42.58 | 64.41 53.34
128 | 56.87 53.85 45.89 | 64.38 56.61

44.71
49.27
53.88

TED, HELETIVEMEDOEIZ ML — RA 7235
LM hB. £, HALEIZBITARFRMEE
LT, 277AZRRNEHEZHWSEELEY oA R
WG EL2HETAE, TRTOEAIZBVWTE
vhoA REHAWEZGEPHEEREWZ L HERTE
5. T, EEEIFA ISR R ZI T <, FER
CUTHEMERNUENS TIRBRWHEERTE S,

EEFEE» S, ETIVOEMBEEEIZIE N —
KA 7 DEGERRD SND. 22T, MEHEDNT VA%
ERU-TFIHEOFNMAELT S 720, BEHEER L HEEG
RrE2EAT S, BN DBEHTTOET VYA X% Mg,
BETFE  BHBDETIVY A X% M, L £HLT 5.
—F, BV EANOWEE Ay, o BEHABOKEZ
A, b FKHT B, 2o E, 2 2 X3EENEE MRR,
CHEERRFR ARR, 2T T

MRR, = 1— M,/Myy,  ARR, = Ay/Ag,

LEHTS.

£ 3BT L 2B RHIPEE R ERRFR, W
O ZDNEN 2 RT. F2K 1102, BRI
REUFEERER: Doy P ZRT.

£3 X0, AEHER L HEERRELEOFMFIIE
He s, BELMT, B ULIEFEMNTOEALE
L FFEAEDENZEHNTNE Z e nn 5. /2K
1 &Y, HEFETHEOSNIEROL L PBATH 3,
T b B ARHIER &R ER R O 5 M0 FE &
DEBZELFRNE VD ZEDERTE S,

6 FTELHESEDRE

KR TIE, W7V ERY "N T =20 RE Lz#R
BO—FHEL LT, R MVETOERAELE
HELZIRE L., £ 200ETFT—XE2HWIZEER
Z&h, ZTORREWER L.
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* 3. AERHIR &REERRR (BALIZ%)

k| MMR ARR  FI | Rank
MNIST
32 | 7150  99.88 83.34 6
Wre 64| 7135 99.89 83.24 7
128 | 70.82  99.88 82.87 8
32 | 7812 89.76 83.54 5
Wi 64| TT.94 9771 86.72 2
128 | 77.90 9913 87.24 1
32| 7814 79.09 T78.61 9
Wee 64| T7.94 9063 83.81 4
128 | 77.92 9647 86.21 3
CIFAR-10
32 | 1145 101.69 20.59 7
wre 64| 1134 101.82 2041 8
128 | 11.00 10177 19.86 9
32 | 1244  87.84 21.80 1
Wi 64| 1240 8432 21.63 4
128 | 1232 89.49 21.66 3
32 | 1245 70.68 21.18 6
Wre 64| 1245 T7.88 2147 5
128 | 1241 8517 21.67 2

SHBOMEL LTI, &b REEIrOEZLRT—X
EHWZIREFEOFMY, EALEGDEZHDI T A
2 v FREERFREEHFIEOREZIZMA, PEEX
NihTelzy v7—2 (FZIE[8,9,10) ~DX
B T 5N B,

BEE . RWEFEO—EIL, JSPS BMAE 17K00315 D
B Z 375D T

S 3k

[1] G. Hinton, O. Vinyals, and J. Dean : Distilling
the knowledge in a neural network, NIPS 2014
Deep Learning Workshop, pp.1-9, 2014.

[2] Y. Cheng, F. X. Yu, R. S. Feris, S. Kumar, A.
Choudhary, and S. Chang : An Exploration of
Parameter Redundancy in Deep Networks with
Circulant Projections, Proc.of the 2015 IEEE In-
ternational Conference on Computer Vision, pp.
2857-2865, 2015.

[3] S. Han, J. Pool, J. Tran, and W. J. Dally :
Learning both weights and connections for effi-
cient neural networks, Proc. of the 28th Inter-

oozedo



BERREW

o

o
=

o
%o
&

MNIST

<

©
L)

&
o
<

071 072 073 074 075 076 077 078 079

BEHIFE®

CIFAR-10

()

RERRE®)

o o
©

=3

o
=

o
o

0
0.108 0.1 0112 0114 0.116 0118 012 0122 0124 0.126

ERHIFEE®)

1: HIfR & RED 7 ay b

national Conference on Neural Information Pro-
cessing Systems, Vol.1, pp.1135-1143, 2015.

Y. Gond, L. Liu, M. Yang, and L. Bourdev :
Compressing deep convolutional networks using
vector quantization, International Conference on
Learning Representations 2015, 2015.

S. Han, H. Mao, W. J. Dally :
Compressing Deep Neural Networks

Deep Com-
pression:
with Pruning, Trained Quantization and Huff-
man Coding, International Conference on Learn-
ing Representations 2016, 2016.

S. Sabour, N. Frosst, G. E. Hinton :
Routing Between Capsules,

Dynamic
Advances in Neu-
ral Information Processing Systems 30, pp.3856—
3866, 2017.

K. Simonyan and A. Zisserman : Very Deep Con-
volutinal Networks for Large-Scale Image Recog-
nition, International Conference on Learning
Representations 2015, 2015.

T. Jeong, Y. Lee, and H. Kim : Ladder Capsule
Network, Proc. of Machine Learning Research,
Vol.97, pp.3071-3079, 2019.

S. Verma and Z.-L. Zhang : Graph Capsule Con-
volutional Neural Networks, Proc. of Joint ICML
and IJCAI Workshop on Computational Biology,
2018.

oozaoo

[10] Z. Xinyi and L. Chen :

ooboooo oooooooo
000000000000 000000O(@240)
SIG-AM-24-04

Capsule Graph Neural
Network, International Conference on Learning
Representations 2019, 2019.



ooboooo oooooooo
000000000000 000000O(@240)
SIG-AM-24-05

T2 7BET— Y ENRE LBRAEREERES DHLR
Interpretable Decision Sets for Graph Structured Databases

Jel Kt

Tomonobu Ozakil

NI v N

Kota Matsuyama!

U HARRE: SCEAEER

I College of Humanities and Sciences, Nihon University

Abstract:
classification rules having high interpretability while keeping high accuracy. In this paper, we

Interpretable Decision Sets (IDS) is one of representative algorithms for deriving

propose an extension of IDS for handling graph structured data. In the proposal, after converting
a graph database into a set of transactions using frequent subgraph mining, classification rules will
be extracted based on our developed objective functions on interpretability of subgraph patterns.

1 ([EL®IC

HIEFE Z e U B EH B o Iz, 3E
i, FRICEREELRERTEETVIBEI N TV 5.
UL U EET VDL, FHEVPZONE:
PR - RS B 2 SRR KRB DM T T
IRV ZATHY, EFIVDOT Ny T - BEEIEGT
7R, F R MEE D S © T Ot A AR
EINTLESZEBEFEZONS. 26 DREZ R
W 5720, EFNVHIREO ZIEPHINARE (BS) 7«
ETNVOMERY, BWMFEOMRELIEESI O, £
BOMEITONTWS [1, 2. AT, 2%
i 2B S B R R FRFRMERF 25 D — D T d 5 fiffR Al
BEULESE S (Interpretable Decision Sets; IDS) [3] (2
EHT5. IDSIE, F—XhoEHEIns 7T AHE
W—IVEED S, RRIME%E R U 72 SR % okt
TEHWDESEMET ST, DEBEEZMIEL -
F FATMEOE WAL — VR ET . KRFYET
X, IDSDT AT 4T %277 7iET — X ~NCHEET
5. BARENIE, BEES 7T 7 RES (4] 2w
TT I 7T —RR=A% N7 aviblLiz kT
7 J AMBEDV—)V 5] 28 H T 5. MAT, 7J AMHH
N—IVORERBERVERD T T 7R =2 ThHhbH I &I
EHU, 77 7 REZRUEREICET 28774
AT R 2 0L — VR GBEIREHE IC AR . 2 b iz
0, 77 7MET — XD 5 OIIRA S 75 0 S5
AOEHEHET.

AL DOERIIA T O@ED TH B, 2 = CTHEAIZE
WZOWTEKTS. 3FETIDS DEHEZEMT S, 45
T, 77 7HET & 5D 0 5 AMHBIL—I DO EH

AR« HARK SO R LAY

T 156-8550 HUHTHE A X B2 1k 3-25-40
E-mail: tozakiQchs.nihon-u.ac.jp

BEUT T 7HEEZZ R UV — VAR 2 8
AL, IDS #7277 7H§ET — AN LHRS 5. 5 ET
FHESEER 21T, RRIZ6HETE LD SBROPEE

BB,

2 FEET

WA, SRR MAITE 2 & B D FREUME I B 9 B 0
BREFIATONT WS [1,2]. TS D%, AN
HHNZxF T BRI ERT Z &2 HWE LGN
SENZRE T B 5E R, TNV 2RE B OMIRAS T
FOVTCHEALT 2 RIBEITIZ B3 2 if g 7e & KA 9
BIZEMTED. AIETHELLTBHIDSIE, T—X
DO B GO W EEE TV 2 T 5 Fik
LB NDD, EBIZIZ T T AEL—ILVEE»S
REEEEZMHBLTE Y, EFIVERET S KK
BB 2 ik & BIRAE .

IDS LB L, ZhFET, WERT VYU TLe LT
REFESINBETIUDRSDEDIV =)V EHMET 2 FIED
REINTWS [6, 7). 728, REARFOMN? S KEE
TONANFE—D2DNL—IVIZHIETEDT, REKRT >~
TN S DN =V, KRBV —ILVEEDRLS
V= VA 9 5. 2 IE inTrees[6] 1, REART
VH VTN EIIL—IVESIZERL 215, RERLMED
HilpR & EEOL— IV OEN 21T\, EEWET VI X
LEFHWTABOL—IV 22T 5. £ 7 defragTrees|7]
%, DHESBT VYV TV EBRNERETVE LTE
FAEL, EM 73 XL RA ZHEE V-5
WiLZBEL THBUL—IL &2 EH T 5.

fREBRMERTED 25 7REET — X ~DISAIZEE L T,
XHR[8] IZBWT, I 7MET — X &2 T Yo e
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AUz ETHEART VY TV EEH L, inTrees &
defragTrees % Fl\NCRERRA S 7500 — )V 2 i 3 23k A
PG INTNS. —f, IDSDO—DDHERE LT, 2
PRS2 R OIRERE A ZWNRIZ, TLETIVADEE
& & BHHENE, fRIRAS M Z FIR G 72 3 80— L %
BT 2 FELHFE TN TV S [9).

3 MBIRAEEREES
fRINEREIREE S, T 2 BB ZEL, o

ARG 2 53 5

1. 75 2ZHEIL—IVEEDOESE: T4 71048
HBh%2 X, VIATRILOEeKEGEZCEL, T4
FTLEG L, CXEZTDITATIN)Ly € C DR
ti = (wy) BNT VY IV aveTET—AR—A
(FHBIESE) D = {t1,ts, -, tip|} 5, 27 7 AHH
V=) r =(s,c) €S C2¥ xCDHELH S 28T 5.

2. RERDESDOES: DrSzEAhEL, (#
w9 2) BIAMBEE f,(D,R) (i € {1,---,7}) DEA
A (> 0) % R =SB R1R 8

7
R) = Y \fi(D,R)

i=1
EIKILT 5 S DD ES
R* = argr}glgg(F(D,R)

BRI RREES OV—VES) LTHIT 5.
7272 UEBIZIE, F(D,R) BERFLEEY 2 B
THaHIZLIZEHL, FigfbREEE (Smooth Local
Search; SLS) [10] # FH\T R* Oinfblfift % #54 5.

=3, TANEHle DFHT T A §1%, REES R
ERHOWTUNOMIZEL XN S.

¢ (P ={c})
9 =< By tie-breaking rule  (|P| > 1)
By default rule (P =10)

where P = {c| (s,c) € R*,s C z}.

Tibb, R FOZKLV—IVEBNIZHE Z, o (ZHEH
TEBIRTON—=LADHEL 7 T A c 2 FHLHE
(P=A{c}) 32D cZ2HATS. £/, FHIIFZ

CEEN D BHE (P> 1) RHEATE 5L — LA
ELBWES (P =0) &, ThZhHfESRET

BZEMEEHRAIE 77 )V MR ZFHWT Y 5 A %%
ETD.

AR TIE, ARHMBEIEL £ 122 WTES 5.
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EFILOERME: B ABLV A IFETIV RO
BEZ2 M 288 THY, TNETNIL—ILERD%
w% %;0%»—»#»aw%#Wf%ﬁémrw

HEIZEVEIHEN G2 5N 5.

fi(D,R) = |S] - |R]|

f2(D, R) = |S|-max{|s'| | (+',d) € S} = > |s]
(s,c)ER

ETIOEESEME: BB ALBLTfLIFETLVOHE

HEMZHMT SEETH Y, EV—IVETHET S
ARG S DEEIN S WVIFE @S WEHEZ 52 5.

f3(D,R) = [DI|S]P=>_ {(z,y) € D |s; Ca,s; C z}|
(si,¢:),(s5,c5)ER,i<j,ci=c;j
fo(D,R) = [DI|SP=>_ {(z,y) € D |s; Ca,s; C z}|
(si,ci),(sj,cj)ER,i<j,ci;ﬁcj
FBE f; T, FPHIAEEZR 2 5 AE WS HID S
ETNVOEREEZHET 5.

f5(D,R) = [{c] (s.c) € R}

EFNOFRREE . B f BLT fr BETIVOKS

HEPHIST 2BITH Y, fo LA, fr IEEBED
BILENTNMLT .

fo(D,R) = |DI-|S|= Y [(z.y) € D|sCa,y#cl
(s,c)ER

f7(D,R) = |{{z,y) € D |3(s,c) € Rs.t. s Cx,y=c}

4 T3 I7ET— 9 DR

IDS DT 7HEET — XADILRE LT, (1) 777
HiET — 207 7 AMBEL—LOHIH, XU (2)
77 7HIEITHE H U 72l BB DB A £ 17 5.

4.1 I ZZHEEIL—ILDER

757 g = (Vg By ly) %, HRESV, LlES
Ey CVyxVy, F~VEEIL : VJUE; — L (LIE7
NV DERES) OIHMTRET S, 7979, 2%
0)7:7'7\“3’\}1/:% @iﬂ'tl = <giayi> EhIUY v a
VETBEF—RR=A G = {t1, - tig} 5T T A
MELV—VEZHH T2 2EZ 5.

WHT57 pDGITHIT5LHEER

S(p,G) = [{{g,y) €G|pCyg}l/|G|

CEHETH. Z :ng C g;j 1%, i 7J§gj @%K'ﬁj\ﬁﬁ 77T
b5 LERT. YHECHTAMIEC(0<o< 1)

0oo0zed0d



KU, &HFESp,G) >0 AVgEp(S(g,G) >S(p,G))
ZlT- SRR T T R T ) —Hn 7T 7 (1] L
O, ToekESE FL LRILT 5.
PAEDQ¥ERD T, FZ 2HWT G o7 Y —if
NTITITEREGETATLETE NI VY IV ayT—
B NR—Z

Dg ={{peF&lpCal vl {giy) € G}

ERSEL, 74T LAERINT S RN TEEHW
T2 7 AMBN =V r = (s,¢c) € SG C 276 x C DESL
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Improving recommendation adequacy of cosmetics reviews

by refining evaluation expression dictionary

SRAN o

Yumi Imae

/NN

Mitsunori Matsushita
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BIPEREE

Faculty of informatics, Kansai University

Abstract: The aim of this study is to improve the recommendation adequacy of the system for

providing cosmetic reviews. In recent years, to help a user’s exploration of cosmetics, a system

has been proposed that recommends cosmetics reviews close to the user’s preference. The system,

however, sometimes provide reviews with incorrect scores. The reason is that the value of the

evaluation expression dictionary used by the system, which was created from the review corpus

automatically, was incorrect, hence the system miscalculated the evaluation score. To solve this

problem, this paper proposes a method to refine the evaluation expression dictionary; the method

categorizes review sentences with the naive Bayes method and extracts sentences that mention the

effect of the cosmetics product from the review corpus.
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Document Polishing Support by Visualizing Favorable and
Malicious Expressions using Deep Learning

JE R w2
Wataru SUNAYAMA?

L SO ANV - e S

Shota THORI! Yuji HATANAKA?  Kazunori OGOHARA

VG E RN KRR EE B T2 SRR
I Graduate School of Engineering, The University of Shiga Prefecture
2 BT AT
2 School of Engineering, The University of Shiga Prefecture

Abstract:
increase of SNS users. Considering this situation, it can be said that it is important to revise

In recent years, the number of people who interact online has increased due to the

sentences in consideration of the reader’s emotions during dialogue. Therefore, the purpose of this
research is to support the polish of sentences that give readers a favorable impression. For this
purpose, we implemented functions to visualize expressions including good and bad intentions using
deep learning and functions to encourage sentence improvement. As a result of the experiment, it
was found that this system can support polish of sentences that give readers a favorable impression.
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Abstract: In everyday life, there are many opportunities to communicate with people. Sometimes
I want to make a story that is interesting and interesting to others. The purpose of this research is
to create a system that presents a story to be created with gaps of fun to support story generation.
The story is created by using the relevance of the word and acquiring the related word of the input
word and combining it with the prepared template sentences. The texts prepared by the system
were evaluated from two viewpoints, fun and betrayal of expectations, and a system evaluation
experiment was performed by asking what kind of correction could be made to make it even more
interesting. Experiments have confirmed that the generated story can generate a certain amount
of fun. In addition, after generating a story with the system, we propose more specific words as
correction candidates, and we want to aim for a more satisfactory story by selecting final words

Kazunori OGOHARA

by humans.
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A New Method of Fixation Identification for Driving Behavior Analysis

fornEE L

Yusei Harigaya!

il

Susumu Shirayama'

D ERERZE KRR L2 R 55 R
1 School of Engineering, The University of Tokyo

Abstract:

Determining the starting time, duration, and target of drivers’ fixation is useful for

driving behavior analysis. However, this information is currently extracted from raw gaze data

by hand or by algorithms that are not suitable for mobile eye tracking. In this paper, we firstly
propose a novel method for extracting drivers’ fixation information that is robust to drivers’ head

movement utilizing spatial and temporal features of drivers’ foveal vision. Then we introduce the

gaze data processing system that semi-automatically extracts drivers’ fixation information based

on our proposed method. It is shown that the proposed method outperforms previous methods in

terms of both validity and efficiency. The result indicates that our system is effective in driving

behavior analysis.
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S OEEAROHA 2 HETIT O BENDH 5.

DB % B F 2RI Tk, BB EEERH OISR
HHIZPWCHEE 5

(i) EBEHEEERED & 5 ICHETET O K EWERE N T
DOEBRIE DB 2 R EET b B

(i) ZOEIBEETICBY 2T —20 5, EH
L T\ 2 558 % BRI I3RS 5 2 & DS T
H5

D 2 Rk S DA HRMEZ RE T 5. £,
E QUNRER UL R LN SR E X TR (O i VDS
TLEMETS., INSITLo T, EEEEDITEIS T
DR b & R FE 5.

2 BEEEMTRE
2.1 ERREEREFROHZE

ek U7z, SHEREE R U T e IR EE R T
B I N TV R WVEREDORIZ H 2 350D
POWMEEHNT 5.

Hossain & Miléus [6] &, SHIRZEERIGIHREHAIZE &
THEHINEY vy rake Y, EER VYA SOH
TIDFEIME D & BEEE) % HE 8 U B E O # IE % 47
5 Z L TILVT [5] D#EHZRATWS. Ko DMGERE
BRCIX VT Ot AR EREEZR VN TE ST,
ZORHAE LT Yy YDOHIED /4 X2 & - CTHEHE
FEHOHENEL TR TWARVWIBEENRERINT
W5,

Steil 5 [7] 1%, FE 7 A THEFOBETS 7L —
LOFRMIERL O & E YD H L, 2%z CNNIZA
NT52eT2OOEGOELMELE2ERILL, ZDHE
TBLEE DA IZ Bl % 3% 1) 5 Z & TrEARER T 2175 F
HEERERELUTWD., SR E O MEEE T 72 < WERE
EHAWS Z & CHERIIC S EE) R TR e o
TWBH, HUEHEEZT > - BEHELEZTS 2 W
DESERITMII UTz 2 BN &7 5728, 70 —2KT
DEHEAD R EINTWRN., £, HOEBRHWET —
Xy MIFEAR LR ->T WS,

2.2 EBEEEOHROWICET 2R

Sun & [8] I, HEEH O EEAHEIEE (20 U TR
AT\, BRI E O ERIIEDN D S RS & —
VENFETAHI LT, HHIZEND R T VKRR —
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VERETAFEERELTVWS. M5k, DO
HAHAMDPIE N INIR/HEDRNIZEWTRAD
TRATEN R AL ND LB RTWBH, ST ITERERAL
EDOHBEMDOA%ZANTE Y, HizEOEHLZNE
EERBULZDHET>TWRW-ZO, EimdDZYMt%
R ZEDRHEETH 5.

Tawari & [9] IXHEAIZKE L2 X T THIELE DB
R L, MBI E EN 2 HRBEOERE A1 L
T, PODE U ZEHNOHEED T IR N T
WBNDL T T ANEEIT, HEIEE OFERNRZH
ATWA., Tawari 5 DFIEIL, HIEH DRI HIZHIEL
TeAIATDHEHNVDIFRBIRY AT LTH DR THE
NTWBD, [RWHEEINOD Y 2R EHRINT WS PN
AT ET, FATH, BTH R EHENREICELE
TEARRADFERZMET S Z EIFEEINTVARY
728, HIEHOEFGITEIZ T 5ICE5EREES
ZEMTETVWBEIFWVWZRW,

3 IBERFE

B O B £ A, BRGHHIT — 25 B8
THEMAERZ IS 2 TR RET 5. Hiind DL
FHHIT — &2 & UCTHEF A A W, ik A Z g,
KEELT — 2D 3 ONATEINd e, Hlie U T
FRAAIIZ], TEARE TR, TR R 570 5 R
P EN S, M1 ICREFEO 7 —%2 KT,
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X 1: fREFHEO 7O —

REFHEIL, UTD2 0Bz KMEns, T
T, ZNETNOEME RS,
3.1 FHRREHRE

U DT, EERETF — & 2 & S 36 % BiG
U7l 5 & O T U= I 0 s & il 4 5.
3.1.1 RISEERET— 9 OYIR

PR 7 — 2T IFEHIEE O 7 — X EHllleh s &
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ﬁSEI’\JL: li, %5*%%7%@%7‘“& Q = {q17q2, .. .,qN}
ZDOWTC, RET—XD qr, qrsty- - Qm1,qm TH>
7=5%E, IS m—k+1MHOTF—X%2HIRL, *
DHRIZIFES B Quefore = {q1, 42, -- -, @1} BET
Qafter = {qm+1, gm+2, - - - ,qN} ’E%Z’L%ﬂﬁﬂiﬁbf:ﬁ
R UTRRT 5.

3.1.2 BHEHASHEHNS D/ FidH

W, PRREH T — X ORI E $ 212, B
A TGO IET B 7 L — LD S GRRALE LD Ry
FERHT 5. Ny FHHOMENEM 2 12RT. IE
FURBBIZH B & ZITIE, BIRRALE L O WG R EIE A
fLhidicnweZzohd. ZhEHAL, H5ERN
D RFRAT B L D EGRRF D 2 L2 AT L THEE
& DERRERE 2175 2 AT HEOERTH 5.
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Q h
. O
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2: FEF T X WG 5 D%y FHlH DR

B 28y F1E, GRRERE (2,y) 20 e T 55—
WIDEFFMHEEE 5. 22T, [Offilde bodud
P REIR 2 A Y T 2 U 1 RIZ AR O 2 2 HZE L
=V EHRITIEZLEDET S, AHETIEHORE
FEIR OB 20 120 LT 4° OHEPHOE G ZRHE L7z,

Ny FHIHBIRRRIIAND T — X DFNF U DWTET
ERUTHAYFT—=2 P = {p1,p2,...,pn} PMEET
B, EXy FERESUREBREEAD AT A X2V W
A RXU, nldD/y FORKY 2 &)L O REEHED
Btk sZizky, &y FOREMODIE
BAbEITS.

3.1.3 BEAICH T ERIRESE

WUy FF—2% AL UCESIRESHE, 5
BHOLIFHIRETH 20BN EZITS. X312, K
WMIECRE T 2IEAREBRI OMIE %2 /RT. RIff5ET
\& Donahue 5 [10] ® LRCN OH§i&E SEIZ L7z, A
RN, HEGREE I T 5 CNN 2, RERFILEE %
175 LSTM %= #hi U, WBIZEMEEEIZ & - THERDR
Re - AR D BN FHZ T FHEBEEKRT 5. 2
2T, LSTM & & L Tld Bidirectional LSTM [11] (B
FBLSTM) % 2EIcER-HDE2HAVS. ZhiZk
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v, FHIY Y I DOEKDIGHE ASIZINZ 72 FHEID
AREE 5.

BUHIZ, Xy FTF—EnoT 1V RKUlEs DT —
R Pinput = {Pt,Pes1,- .-, Pros1} EEET S, WL,
74 Y ROHNDENY F % CNN Z2HWTEAAAR, T
MZEDBSNEHEET = {f1, fror - fros1} &
BLSTM (ZAHNTAZ LT, 714V RYHNDD 3
2B AESREED —fE M GER 1, FEER:0) %
55,

E—‘ CNN —— LSTM ~ LSTM

11 11

E—-{ CNN — LSTM = LSTM

= o
7o " L Fixation /
,.+Wﬂmmﬁhag

I il

o i1 i
E—‘ CNN [— LSTM ~ LSTM

3 EALRER S O G

3.1.1ED?S 31.3EETCOFRIEIZ L > T, 28T
7 — ZIZIERUREE - FFEREBO WIS
nad. Zo056, HE LU THEMSRETH S E0HEI N
TmT—RMETNFTNETHARY DT B, KRIEH
ARV MIBTARNB LEUORBOT —RIZxET 5
KEZI DY 2 2 ERIBAGAREA, 1EFE TR & 722 5.

3.2 ERRNRFAR

RIZ, EROFNE TR E N AEE A R b
\J % R E OIER R 2T 5. AARRLE A
WTYMAR L 217 5 & & THEBNROEM %2 KD,
DHFR SERNREZRET 5.

BHAXZICE T 2 RIREROHE

ELOIZ, FHARY MEMET 5T — X200
T, HEAATIZB T DB EHEET 5. EiEE D
BB OB EZER L T WBARENE2EET 2 L, &
B R DM I BT 7 A T K 0 i D3 AW EHE T A
TMBGEETITD ZEDNLEELVWEERSNS. Lizdio
T, B H A5 BERICBT DB (2, ys) D5
BT A T BRI BT D HIREERE (2., y.) NDE
AT MEDDH B.

I3, B A WU, HEH A TBGEhENDR
J5T 57 L— L5 AKAZE [12] 12 & 0 E{SRHE0 % iR
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Fy Iz EMIERE E 57D, RANSAC [13] %

-
-
-

-

B
B

3.2.1

oospig



AWTENIEDREZTTS. mEIZ, FIEHFRE X
NI PG RZ W T 2 BRI O E R L HATS] 2 HEE L,
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3.2.2 FBEBRAARNY MIBITBERAROHS!

Bk H A T LRI ETY S - GRS 2 LT, %
DOFFLIDEHEEK A A T MR HIZIFET YR DM %17
5. RETIETIIHEE N O EEREED S IR EEM
BTS20, BHEMEA N2 OB I F N E N
U7 EGREE R > TWwWb eEZ oD, LEENR-T,
EIEF I RERARY MZBWTHR— DN S &2 R L
TWBEHERING., I TARAFETIE, &EHAR
VMR U TIERE S E oS T 5.

9, HEIA TBUBEOE T L —2% AT LTY
W Z1T S, WX =W ) A bbb S Yk
355,00 S P PN L2 WAV 1 R AR % B WA 7 TR R S fig el
EUTHRIET 2. ZOHEZYSZERIRY MUZE
FNBET7 L —LIZH LTI, ERSREEE LT
REZLFETFoNZYIRY S 22N GRET5. /-
72U, REDTV—LTYRPE I N1 -6
RENTIE, HROMAFERNZY TRVAREME L D 5.
DX BIGEIIHNT 5728, T—XEn LT
BIME no 282 28D T — X IZ[FA— OYHE DR IEAT
SNTZGEDAZTOYREFEHNREST S22 LT, I
FERNRE U TRZYREDODAZIRT S, AIFETIX
ng=05n & UL7%. BB, WK SZADIX)LEe LT
i, R4 7V a—X—ffz AWk T — &
v N TH2 BDDI100k [14] DT ~)LiZ, Hxe LT
HEILE PEH LS5 8 - B - 22 - Yo 4B &
VHERANZEMZRT IRV EMATHNWS.

ARWFFETIE, YRR TR L U T M2Det [15] D
FEDRRFALTVWARFEBFEAET NV EHAWS.

AR RBEBROMT

YA HIZ R L 723360, EfRNRZ2ERT I ~0
MF—X ¥y MZEENTWEAZEIZ LRDOFIETIE
HRNREHANTDZeRTERN. 20 L5254
2%, BIAMLEE & U COl iR OTESI R &2 AR A3
U EMTET I L LT 5.

3.2.3

3.3 FRARY MRHEY AT A

AW TIE, BEFEICESOEREDOTEHRI R Y
MBS AT L%, FBRORTEIEEZAT S 1EEE D
TEHE7 TV —vare UCEEUR. £, Unity
EHWTCAZR Y R7HU— 27 Windows 7 77— 3
Ve UTiTo7z. M4 ICKRMIETCERIZEELZT T
Vi —ya vy OEEEZ2RT.
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B 4: QA XY RS AT A OFESE

W YA RNy MFRINOHEF 7 A T g, BHE
1 A T WURE K ORI 3 D WL % kK U 7z Bl
D 3ONVRIND. BRI, BRI E O R
NEALTRENT WS,
FSEMEZIZLFOFIHIC L DiThbNn 5.

1 FEHARY N OMGEOMR. FEEIX, £9
M 4 2R UZMEE A T O H 5 EERE v
ZHTL, 1 DOEMRA XY ORI OmBE %
R T 5. ZoMEIE, HERERZ VEZHTYT
52 L THYELDHERNTRETH 5.

2. MEHRROWE., MERDIERINET U, 1FE
Fi3F O GEh CEIEENIER LTV B 2 Ebh
EHEERT TN E 1 DES, MIGTEREY
TR 5.

E¥# L, DAEDOTIEA 3.2.2 THOMIIZ B W TR
M DIRIN U o 2 TOEMRA R M2 DN T
DY, ZOEEIZLD, 313HEHOMMIZEBWTHRE
INZEBTOEMA XY MR U CHEABBEA, &
R T, RS D 3 D ORI ARSI T — &
nofitEns.

3.4 RHFEOAT — 9 OERINEFIE

AR TIE, FERRERETROBER LE2X 5720,
AST & B RERE T — Z I GEA T S ER LB R
LTUFRD20%2FbETHRET 5.

3.4.1 RIREET—9DIEEL

—fBIT, ERREHAERE O FHEE X 0.5° FEE & S,
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5. 20Ty FOEBGREIENT S
&C, TEA DB DKL E A D O E AR ALY
52 2R URETFEOMEZE NI ETWSA
REMEPEZEZoNS.
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T, o B, y BEZNEFNDOT — XIZHIE 1
SEED TIRTA TS T V7 14 VR EEAALERIE
o7z

AR T — 4 DFEIREFI

ANEOBFATENZ B W TIE, FEH 200 ms~300 ms
DEFIRED H & 30 ms~80 ms DIEFHIRIENF A=
T35, WOV IRING. FEHENROEHERE
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E, BRI — 2 13— AREED v TV
JEERRED TN L WV BEBF IS WA T — X Th D
WA B,
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T 5.

3.4.2

(a) 71 Y ROIZAENE T — 2L THEIRE
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(d) FAOIREDE £, TV Y FVHIEEGHRE
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DIZ (a) BB 1V FIDSE 75 %% T v XA
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DEEIZEVIT — R T ANT — R T 7 AR
WZEEAMELD, TA T —XIZHT 3 FHIZEWTIERE
FRFEDOHATHERDER L D KEL B EZONS.
U735 T, IFOREZHWTEROFHEEIZLE Y
HIFER p, ZARKOHERTH S p ITHIET 5.
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ZIT, BIRERREDT—2D55, JifT —x
EUTHEIRINIMLTH S.

4 SESIREEMRH OFHMEER
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fMiEER %2, ATOFRIZHRE > TIT- 7=,
41 FRHLAET—9tEY b
4.1.1 GazeCom
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AIZIEX U Z ZIC S iz a2 15720, HIZT 1 A
TV A HHZEFENTE D SEEERIIEE L RN, T—X
v MM ISTEDWURZ VI 47 AW R B EF 477 47D
T — 2 oMl EINTE D, FRfFOEIIETNH
T 20 TH B, KXY 7Nk (Fixation, Saccade,
Pursuit, Noise) DWTFNHIZTRY) V7 ENT WS,
AWZETH S EHREBOEZ & D, Fixation & Pursuit
EEHDEZEDEFHIREED T ~N)b, Saccade % FEiF
FREBDO T )L LTI U, F7-, #SEEHT —
213 250 Hz TRUERI N T\ 508, — k7R BEER AL 5 1Y
TRAREHHIEE [ DO FFE O fRREIZ & H 50 Hz (2 XD v ¥
YTV T UTHWE.

4.1.2 DR(eye)VE

DR(eye)VE [17] I&&Eizrh OEH# 20 L TIT o 7261
MEHRE RO T — X2y N Th D, WERE TGS
RIGHREHISEE2ZR L CH D, #igh LR - B
R &> TRELRIEIEI DV FEAEL TV BRI E &
O, G T4 RT ORI T — X oI TE D,
BFRTOEIRENTNN 0B THS. KTV TN
I% (Fixation, Saccade, Noise) TI N V7 INTW
%728, Fixation ZERHIRED 7 X)L, Saccade %Ik
FAREED T~V UTHIE L /2. T —&1E 60 Hz T
FEEINTVAS.

4.2 EEREETE

ARFEFRTIE, FAUREBMHED ONN & U TEAAA
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oy FIEHME, =V v 0EEER &L, 1EMHLE
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Yovlel, 1Y K31 X3 100 ms i2FH4 T3
EXr ULl NyFHA4 1280 I =Ny FEHET
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A 50 %oiiEm U 72 BT 1.0 x 1074 & L 7=,

RET HEMRREREI (CNN-BLSTM) &, Vv
RYHNOBRBORHOY TV EFHIT 55D (CNN-
BLSTM.s) , DL DOY > FLEFHTEHD
(CNN-BLSTM_md) , f#RERET— X Otz 47 5
£ ® (CNN-BLSTM_sm), Flffi7T—XDHIFEZEIT>
@ (CNN-BLSTM._ds) ® 4 D% iU 7=, BiALEE% 17
52 20ZBLTIE, 71 Y KDl Flls
LRGERMH L. IRFERE LT, EFRERE T
—fRINZHWSNDE TFIETH B VT &, GHEHEE)IZ
AT L UTREINT WS Steil & [7] OFiEE
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Ko Tiro7z. FlitERE L U CldEdRES X OJEE
HREZNZTNIZNT B F{l, Cohen @ s 1RE, &F
HBIZ & 0 R X N ERBB DRI 2 A5 %2 Fl W 7z

4.3 FEEFER

4.3.1 #EZEER 1 : GazeCom

XL oI, EEEBOFELRVWT—X 2y N TH
% GazeCom IZ DWW TEHELUREBMRHI 21T > 724 R 2%
L35, £ 112, GazeCom T—X &y b TiHliz 47>
RERERT. MEOHS E, FHMiifEEE LT FED

AR

# 1: GazeCom T — Xt v M BIF 5 F{Mifs1E

FfE (B FiE GEER)

CNN-BLSTM.s  0.97540.002  0.785 +0.011
CNN-BLSTM.md  0.977 +£0.002  0.811 £ 0.010
CNN-BLSTM.sm  0.966 +0.006  0.772 & 0.023
CNN-BLSTM.ds ~ 0.977 +0.003  0.808 & 0.009
Steil et al. [7]  0.966 £0.004  0.709 +0.038

I-VT 0.977 £ 0.001  0.808 + 0.006
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WLZIT 525 DIZBEWTIE, bThREEOETA
ANz, ZOFKE LTI, EEOERIZL>T
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FOEGREOEAPMEBINTUEY, ZOHSD
DEMRENSILL-TREMENEZ S ND,. — T,
WTr— X 2MBIWTEY 27> 28581, T —4
DERZITDRNGE LIFIERIEOMREE 725 7=, F
BT — REIREDIT RS TVWAI LR EARAS L, =
PUFFRZE U 723 T — ZEIRFIEIC & - THHEREE
TFT—REBRLUTCTEEN TSI L2 RELTWS.

4.3.2 HIEXFR 2 : DR(eye)VE

Rz, BEEFHOKRE VKRR EELT— XY T
& % DR(eye)VE (2 DWW THERVREMUH 21T o 725 R
58T 5. £21Z, DR(eye)VE 7 — X v b THE
ETo8ERERT. 25656 HRICFHIifEREE LT
FHD A% RS,

% 2: DR(eye)VE T — & & v MI B 2 iTflifEHE

F i (B8 FfE GREER)

F1&y, BEFEL VT IZIFRSOMEREEZRL,
Steil 5OFEIF NS IZL B HER L 7> 72, GazeCom
IIWEERE DEEIEE SR E L W T —Z kY N TH D
7=, FEEGEENZYIETERWI-VT TH & WK T
FREHRED A RETHhH - e EZ 5N D, REFHKIT
WbRE O BEREEN I BEE A E RN B 2 HN e T3
FIETH B, EHIEEBORKEL 2 WRIIZEWTS,
ZD &S RIUTHEL U 72 VT & RS DR E TR
PHRETH S Z DR E N, 2 LT, Steil
5DFIEDRETIE LA U < SEEREB) s e
HE T2EDTHSH, BHIEEOFKE L WIRE
WZBWTLVT I HEWHETHEZ 06, Bak
RMTHNWSE Z EDTEENANRFIETIIRNEE
Aohb.

E7, BEFETIEY 2 Y FyOhROBA O FH
EIToG610, REBEORZZFHILZ5EL0E
WK Z R U, RHCIEEGUIRAED F EIC K & Al ds
Aoz, FROADOFREIT - 7256, BEOT
MGG L L TANIZE £ 58 E O HREN
DIEEL DD, ZORERIE X THIESIRERE
TIRHFPHRE LD RKOEREANICEDLZ LD L
DEETHDLZEWREBIN-. ZiE, FIZIETEH
REBIZBWTEHET 29 v 7LV CHEGE A = <
BipbZ s, ZOELOFDFERE T TR E
BOEREZRT D EVPHEEREIIRESLSFESTS
MOTHdEEZONS.

Wiz, BEULIET — X ORUEFEON R %2 %
(A, 7, BEFEIZISVTHBEBET —X D

CNN-BLSTM.s  0.916 £0.005 0.419+£0.035
CNN-BLSTM.md  0.926 £+ 0.007  0.566 £ 0.028
CNN-BLSTM.sm  0.922 £0.007  0.521 £0.035
CNN-BLSTM.ds 0.9174+0.011  0.602 £ 0.042

Steil et al. [7] 0.871 £0.016  0.439 £ 0.037
I-vT 0.899 £0.017  0.551 £ 0.042

#1, %2 2H#T 32, DR(eye)VE TlE2fkE L
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NERRERTHBZ EHEZOHND.

GazeCom DI B WTIREFIE L HELL EOMEE
ZmU72 VT %, DR(eye)VE DBFHIZE W TIIRETF
B VBEELDREEOKTAR SN, ZhiE, GazeCom
WX E F N h o 7GR E O EEEREE) AR Z VARILD
7 — &% DR(eye) VE IR 5T EEN S Z L DH
HAThHhsbeEZLN, VT ITREEINEMERKTIETIE
SEERETN O K &= WIRBLIZ B W TEYNIC R R A
752 ERREETHD Z e WRBEINEZ. £/, ZD
I BRI BV TIIREFIEVRFIEL D £ Gk
EOMEEITS TN TER720IT, 4.3.1 HORERY
b TERS L, REFRIZL - T, HIBESOHF
Rz hdh & B R SRR EETH 5 LR
XN,

REFIRIZBWT, FREET— 2Ok EiT-
72354, T —X2HEIWTEB 27725462
WA X D REDREN IR T T AR o2, L
Lanis, JifiT —& 25 \W2EE 123 8RS o
ATHBHIFFFRED FEVNEEI N, LZWoT,
REL 7T — X OBIRFIED, EliZE O GRREHH
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T — Z DEHLIRES L OFELVIRE D R0 2 IEIZ
BHTHDZEARBINT. MDGE LU T
FEEOBMERZ T AL TWBE A, ZHEFIRT — X
DEFUZ L O FPED DT — X B TEEEZT -7 2
EWMERTHDEEZOND. ZTDD, T — XA
B & R E OB OFIMT — X 2 HWTFE 2175 2
ETEVLELUEEN RIS LRI ND.

5 ERA ARV N OFEGESR
5.1 XHEREE

AREBRTIE, BELUZERARY MY AT LD
ABaMEERT -0, fERITONTEZFEECLSDE
A Ry M (BERFIR) L AEEDORhRME P Z 1M
RIS, MHEEE2T512H2oT, HBRENZ
NENOFETHEEETOIBO Ul DAERIZL L HE
A RERBR DR 5728, FAEEIZ X BEMA RV
MHHIZ D WT B IRETE L FRRICEERAT 7V 75—
YavEFEELE. MSICFEEEAT IV r—Yay
DAEZEMT % /RS,

@

Data ID: 12 / 300

JL-LES: 2 12 R

B 5: FAEZIC & BIERIA R b O fE S i

TEEH 1L, FEURDOT — XEFHOMEZ Ik D
THERL, {7V —LTRINT VS HIRLEDZEL
EHERT AL THIARANDEMDFE L7 L —
b, T UETVL—2L4, ZOMOEEEDEHNR%E
HHrL, ZhoDERET TV —va iz AT 5.

5.2 RERRE
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A Similarity Calculation Method of Geometric Problems for

Adaptive e-Learning

L

Shunichi Tada!

iy

Susumu Shirayama!

VAR R L RMAR Y A T LRI EE I
! Department of Systems Innovation,Faculty of Engineering, The University of Tokyo

Abstract:

In recent years, attention has been paid to adaptive e-learning, a learning method

that uses educational big data to flexibly change the learning content according to the learner’s

proficiency. In this research, we proposed an overview of an adaptive e-learning system that focuses

on the solution procedure that means what kind of knowledges and operations the learner used

to solve the problem. As for the method of construction, we implemented the figure problem of

arithmetic as an example. In the proposed system, more detailed support for learners can be

expected compared to the conventional method.
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ZE) L THRERARAMETHD 4 &L, DEOEMK
flZRE U7, ZOXE [sq(vis) — Asq, sa(vis)) W&
TENHED—ERKR2ITRT. £/, ZOMELZER
IZED FEDOMERELITITRT.

1. ¥REHF & R AR
2. BehgE

3. YIVF AT ¢ TR

W

BUNER S A =Rt o e/

ooepdd



# 20 oME & AT
sq (v) ‘ Pag-Ed
2.89 | KERA
2.64 | HWRTHE
248 | HEREFE
2.48 | #iEHFE
2.30 | AXfE2FREE
2.08 oY T IFar—4&
2.08 | BARY ML
1.79 | Bl UEY
1.79 | bayes €TV
139 | YAFE—LN
1.39 | HARSFELA
139 | AfiF##Ma Y Ea—F7 v
1.39 | BifEEHh
1.39 | FRELLEEF

1, 2IZ2OVWTIR EN NS ZDFEERIRLAZ. 30~
WF AT 4 THEIZDOWNTEDR, vV TF—4, v
FE=—HIIHERNZ DD Z NP L, SEETIR
ZRDOL Y MNOEDT—REEET DI LN RNT
Hhd, £z, BUHIZRLT, e REAIEEIIZ
AVWSoNdEEZBEI NG, TORMEE L. &k
24 THEDH, A, RELHZPORY b T
FENETOENTWVDED, INHIEANE FRIZE N
mEThdLRZILN, ANHFEAHIVEa—T1
VIILE DB ARE & M L -

4.4 Z=RZBRDER

PHEMEERO/ZODHEE 3 FIZEL, 3.4 HiTHRA
BV MAGDE R Z A, BIEEIZ8 A
6 ADFHii#E DY TREAL] &Z0REL Tz
O, 2 NERIEELAELHDE LRS-, RIATARE L
I X N2 SCRRIZERIZ R o 7228, KFiaiTo T <
T, MY & MERBALIBEEREAIE LT DO
2 EZ, FBonBEERHEBRICEE L., £/2, &
DR RO DR DNEIZ DWW T RldkE iR L /-,

4.5 MREIMAICDOWVWT
4.5.1 HEEER

Z TR BB DB > D AF5EE) 1 2 i8R 97 5.
flibd TR FISEREZ N5 e 95 (GHEpiER)
n, HEEEE MR e TS (BB b onbd.
Erz, EHRNLBONIRRIT—&IE, bl
HGHE T D 2 72D, AR 2 B g 2 A 2
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EOREELEZEZLNDN, LU ELNET—
BIEH Y 7)Y T KD BEEE I TS Z &b
5, HEHELOBEHALATRETH 5.

AR 2 T B SCEkiE 9 4 [7,9,10,11,12, 14,
17,20], BESEERIDE D% FHNT WS XHkiE 13 TH -
7= [8,13,15, 16,18, 19,21, 22, 23,24, 25,26, 27]. i
HEERRD & DR, W& § 2 H#FHAERALIZ RS
BRIE, TATIZE W THEBREL 2 VT 7z, s
BN BARDENE R E85 LN D BIREIZ B W T D AR
INTW/2, RNN GBI O NS Z L3R
<, ZOHME UT, RNN FHASHED I CRIZTE
U TCTWBENS, @l 3 & @D Z <,
AR LU DS WDTIERNWNEE RS,

RiR5 % ik 4 2 5E0% < R oz, FRe %
DEIZT B 2 2E, EFERMTIEXTF LG &2t
T2 72D TH DA, AOEEETX [10], B
PEIZERM T 247D HiEE UTEBAICHWSLN T
72 [7,9,10,11]. HEifbZ4T5 FEIZEALTE, BRS
FHIZE T B I REHE M & [FARRIZEEA Markov #5284 % (i
WBTER 7 DRF 2 HEE B kL [7], WRFIDRHEH
B% 77 AR VY (k-means &) IZ& D) DET B
ETHRET D FENR SN/ [16]. HMM & k-means
PAMZ & KAWL NTW/A2DIE DTW (Dynamic Time
Wrapping) THd. DTW X2 OfifE 12 & 2 FHEL
ME, Bl ZAEE < HEN R > TE EOBEIIBAR U
ThdIr, 2FEL, KRAT— X HEOFLUE % HI
5 LINHRERTFIETHS. DTW 2EHT 22 H
KR % FOBMA ) FEHZETHERLTE E, @EE
TOXMEERHHLRRINKEE UTERET DI LM
ARETH B [17).

4.5.2 Hm2E

% < OCERCHMEE FiES AV ST Wz, KFIZ,
F24 Markov #8754 <, Neural Network (NN) 52T
I, BAiAA NN, BRGEIEZ GO HRE NN AHW
LTV,

WO T OB IERLEE IR A SR Th > /2.
fifE RN A T & U Tl Recurrent Neural Network
(RNN), Ba# Markov BRIV STV [7]. b
v 7ETFIVERONZN, REWMHIZ NEY 7ET
VEMAL, TN5DORHMZELIE RNN THRADS &
WO PEA TR I T 72 [18].

AR T, REMEE U TSRS T — X DSEGE T
HBZLENELTOSHERTIEEIRE HNTEY, Z
MUFBRENVZ DD, RRIT—2DOAKE TFHITS
BRNZEBEWT, [\REHVAETZDOTIERL, £k
AT 2 2 AR & 9 5 SR < A5
7z [15,19,26]. OB E LT, Sk [26] IZ0E KTl
T, EFNEHGEINFRITH DN, BN EILZNY

oorodo



IWDNBIENREEETHY, THIUBEDOHIGIE
HEVERTDILEDOBVHEZNRE L TVD LW
DI ENLETLEERD.

4.5.3 VILF AT 4 FHUE

VY TF—ADORNLHIRE REZ S L3050
WL ONR SN [10,20,21,22,23,27]. AL, A
® ToT (Internet of Things) D KIZ &Y, £ Hh
L EIZINRH T — R 2T 5 FTHIAES>TE TV
5707 EZRD.

SCHk [21,22,24] Tlk, Bo5N72T— R &2 50
BEE LT, v UnoBonzmRelT—2 %5
TEVATLAEREL TS, IO IXEENRST—
B DR TFEZREZEL TORVD, FRMIZY AT A
NEBINAZT A EITT 2 2 HEEL 35058
IAED I SENT NS,

SCHR [20] 1EE VY T —RICE END RIBICHLT S
FHEEZEZELTWS., BIZ, TZROL VYT, XK
BICBREN R E OO0 5 BN RS DR Ehk 2 2 FEE?
HBIELESRLTEY, ZTNLE2HE—NIHEO Z &
AR 2 L T\ 5.

SCHR [27] 1 [20] £ IEBIOBIST, YT — 4K
DOMETH D, HETORELRET D FIRICEY) A
TW2. BHAIAA NN L HFH NN 2flAaG50E5 2
LT, MEIZHENDEEZMIETLE I LITHIILT
W3,

SCHR [8] 1, #E L VY R FECES HEIL, ThT
N0V HRTRETIRMEENZ ZER TSI LOH
TPEEZ ERLU TV, FIZIER U EHRIERT 521k
Th-oTH, BAMSEZTIzT»rELS. 2ok
EHEELURITNE, DEIOBEADBERIZZR S 720, 47
DL < 72 5. TR [8] Tld UK U RTEN %
ZRUZBEREZREL, ZRULWEEIZHANR, i
fLOKEENE L BDMERERLTNS.

454 ANBEHEIVE1—FT4VY

ta—xrv -aAv¥a—&R-AUA57YaryPa—
XY -aRY s ARSI a DL E, A
1ET DI B VT ERERY T — R I D %%
HYIVERHER I N D [11,21,24]. AREHiTI%, AME
2V ¥ a—F+ >~ (Human Centric Computing)
&, BESEIZE ) SRS T — R R MR E U iE S
Wz kRS, BRIT—2IZRT 2 Y 08IZH YT D
MRITEEZTHYATET, 0y F T (11,21 O &
D, R UTHREINDMHEANH 5.
BELIZBIT DRI T — X ExH e U252 54
EUT, Bl SIXFEENEOHEMBOMHBY 2 Hig U 72

ooboooo oooooooo
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UL AT LDOBBEFEEREL TS [24]. ZOF
BT, ZEADMMNE % node-link N— ADA[#H4L
FHETHDFY PV REEEY Y FIc &V a i L, %
HNAEORMNE L2 ERO~ Y TOEZIC L) KB
T3, FERHEOHBORNEBEZMELTE LT
WEH L2 IEHEOMBOMMRE[EHETE D & FiR
LT3,

EROERD &S 12, ABEAM I Ea—T VT
2B BHERAIT — R B R L UZigeid, RRslT—
AOBMERAE LD EINVFE—ZINT—RELLTD
BRI IS 2 Y T TR EALRH B, 3 el
B3, T — A OREIRLE K Z W [24], HAHBALD
T—RENKRL U&7 [14], 7— X O ELIZAR
fEmEEZ HE U T2 MY DO ERIZE W
TR TH .

5 F&H

ARETIE, NLHBEDEIZH T DR T— 2 2o
R E R OFEMEREZRE L, /2, REEGHL
FRRMHBETEAIRE LU -, BEFERICLY, &8
PIZEH TN IBUSOBEMEEHERIL, 4 DOBS, 4
PREARY | THEMRE ), TV F AT T, T AR E
BB Oy a—Ta VT DR EZ O,

41k, FWURABEZMNOBAKIZITS 2L T, K1)
XNEZHENEOND EERD. 72, KRIIT—4
BRSO DOEIRFEEZ BT, RELAZHE
FHEOMEEE TV, LY —BRMEOEVWEDLTE L
WTEDBLEZS.
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