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A System to Help with Making Subtitles Condensed the
Content of a Lecture:
Proposing a Method to Help with Making them
by Using Decision-Making Technique and Basket Analysis

Seiichi KOMIYAT! Kazuhiro UENOSONO#2 and Rihito YAEGASHI3

Abstract It is one of effective means for a beginner of Japanese language to understand the content of a
lecture conducted in Japanese to attach abridged sentences of an instructor's utterance information as subtitles to
the video of a lecture conducted in Japanese. However, the means have the following two problems: One problem
is to take a lot of work to make subtitles condensed the content of a lecture. Another problem is to threaten to
create abridged sentences to disagree with what the instructor intended, if anybody but the instructor make
abridged sentences. The authors propose a method to help with making subtitles based on the instructor's intention,
by eliciting key sentences from the utterance texts of the instructor with use of decision-making technique and
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association rules.
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Figure 1 Processing flow.
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Figure 2 An example of incoming information.
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Table 1 Examples of words and parts of speech
which are a keyword candidate

THYHL, ZRICXFESEAFELTH 3D LS T~ T THE =] RN
bOBRET XA M THD, ZORETFA b, £D a |z SO E
EFFEE22Z L, BEELBEDNWDXDOHAZIYHL, @ | 2a_maed T
Bl T XA PEMATEVHEIoE VT2 2 & 724, RN
XEXLaYEMIZRT LN, ARTEELTIEN @ | %@ rzpe YooY T MR
FETHD, (6) | 4w % 0123456789
XEE |RETIRAMEXEMICRI>TRYHL, IEFEZEATICARELD (6) FE_TNAT 7y b ABCDEFabcdef
< 1 18605 o | wen I
RS RELE ®) | e _ffANHH (
X&En nEHOX (BHRDOX) (9) | 5 _fHINR )
M3 EBEMELLEET 52 F O (o) | A +0=
Figure 3 An example of incoming information. (11) A et fiE %
2.2 F—U—FOBEMLRBEMO B B Eﬁ; 2;ﬁz§;§§m E -
BRI G L R DM DOEFET A MZF A ha— % ==
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T V) % : ’
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4 Chasen IZ X AT EERFRIT DOFS R DHFI
Figure 4 An example of analysis result
with the use of the Chasen.
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EREFEL CNDDOTHF—T— NgEffiE 25, ZOHT+%
5 2R,
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Figure 5 An example of keyword candidates.
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Figure 6 Evaluation of each keyword and
evaluation-based classification of keywords.
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Te30IE, ZOXPEGFMFICEELTHAZ tErT [77
7 Ml &, ZoOXHIET D [XEBRT7T—T ] 1L, v A
T LANHBICNET S, ZOXCEENIRLEEED
BN —U— R, [EETHLN I NZF—T—F
Thiix, ZoZeZR3T [777 Al %, [Ebbnd
FAFERETHL] IHHEINTEXF—T—RFThL, %
DZeERTI777Bl%, [EH00EEXTEETR
WlicaEsnN xS —U—FThiuE, ozt 2rd 7
J7Cl %, [BEETRW] IZHEENTF—T— RThh
X, 2ozt xrT[777D] %, ERLTLVWF—U
— Rl eI nxF—U—RFRThhiE, T Lizrd
(777Nl %, ookt T 2 [XEHERT—T] I
VAT AMENENABIATET D, EOT T OnE
WHZ & ERERE ORISR ER 2107,

#2 XPIFENDF—TU—FD
HEEICE S XD EEEFE
Table 2  The important degree of a sentence
based on important degree of
the keywords contained in the sentence.

ZOXICEENIRLEEEOBEVX—T7—F | 23/
(BERQ)ERICEFLTHRLOF—T—F M
(PE(2) EETHD A
TENITEFEL ELoNEFBAITEE B
T#HLW ELoMEBAFEETEHL C
F—I—F BETHL D
EBRLTEIWNF—D—F N
£ 3 BUEHEMT LFAT D HEDEEE
Table 3 An example of a method
for ranking and scoring each sentence.
XBEE| BFETXX OB | XOFRER)
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2 | N20OA2000 A
3 B1ON3OB20OB3 B
N40OD30OC100
4 000C100C2 C
00C30D400O
5 OD50OON30OO D
N4OOD60OOO
() OHIEER LTIV F—U— FOFEMERT,
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RK2D & D pF—U— FNOGEITIE L SXORHIT 14 % £
MLzEZil, ¥—UV—FOEHEZEICEDL S I E
AT L TRl 2 02, R BICHEFET F A bOflE X
AU 5 L OFH B 2 7~ 9,

8. NRT vy R

HHEENEHN12OF—T— RORNEFEHHT D 0IZ,
FOF—T— REEGLXN 1O THD 7 — A 3% < 7
W, BA, BHOXEEST LS —ADIEINT oL L0
TiEFRWrEEbhd, 2082 77BEIE, F—T— RO
HEMEOBLEATZ T EEL AT 5L, 20X —TU—
RAEFT 2 OIZITNBER LR DI, BEEOESNF—T
— REEATNRNDIZ, BHINZWIINHTLS 57
RN H D, ZOX D BRMERERRT L2012, N2

v b Zr#T(basket analysis)[14] % V5, /S A > R o3HT &1,

EAT DB OMEZ NA T v NEOHE)EA CoT
L5ZEICE-T, HOMEMEHEEEDPHA LB E IO
B2 P A — ST DM A EATZT B D D hE ST
THHETHDL RN EELBDOEF—T—FES L L,
SHHBTH L XL, ¥F—U—RTRENETHET D0
B, NA7y NoWrEffio TRO L 5 2o+ 2,
Ry BOHTCIE, 1 ODHEFET XA M(BEVWWFEICH
YL BNCEEND,2O00F —TU— RS L TOBEBOHES
BENDOHBFEIZE SN TR D,

£4 F—U—FSLToOHBREHK
Table 4 Occurrence rate of keywords S and T.

T 3 B
&%t
Y (HH) | |LHEHBEET)
sl&AY nl & n2 {& nl+n2 @
BlEL| n3M@ n4 {& n3+n4 &
A&t nl+n3 f# n2+n4 & nl+n2+n3+n4 &

F—U— RS ETOHBEENELL4OBY Zo7-T5 L
XIZ, RADEEEFE->TEDIIICT Y vm—Ta b
— IV ERD DN E L FIORT,

(1) HiTEfE=E(Antecedent)
SHNHEBLT RO Z & T, p(S)LEiLEIN D,
POFKRTRD BB,
p(S) = (n14n2) / (n1+n2+n3+n4)
(2) Z<F7PEE(Support)
S & T ARFHCHBLT R0 Z & T, pBNT E 7z
IEp(S, DEFREIND, pBNTIFKRATRD BN D,
p(SNT) = nl1/ (n14+n2+n3+n4)
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(3) 1F#¥E (Confidence)

SHHBT HEADOHTTT b BT D (G4 &) He
KOZ LT, pTISEFERLEND, p(TIDTKRA TR
HHND

p(T|S) = p(SNT)/P(S)
= {n1/(n14+n2+n3+n4)}/{(n1+n2)/(n1+n2+n3+n4)}
=nl/(nl+n2)

p(TIS)DEMNRKRE FIUE, S BNHEHAT D EFmVER
TT HHBTLZ LR, 7YY Z—2 g v b—)b
ELTHASND RN L 25,

(4) HiFHE%EE (Expected Confidence)
TR EHEOZ LT, p(T)ERILEND,
(TR TR BD,
p(T) = (n1+n3) / (n1+n2+n3+n4)
(5) V7 MMELift)

p(T) OEBKZFIUE, B5p(TIS) OEbAEL
725 DT, p(TOfE & I3 MERIFRIZ p(T | S)DE K Z
LORTET Y vm— g —)bE LTERATRE
Thod, 20D, p(DOEIC & HEEZEY B -

(V7 ME] LN 28ERFMASS, V7 ME
TR TRD LD,
p(T | S)/p(T)
={n1/(n1+n2)} / { (n1+n3)/(n1+n2+n3+n4)}

V7 MEDOMD 72K EH 1 X H)YREVEDONRT Y

vI—vay— e LTRASNS,

LRROARRT Y FoICE T, TEEEOER N —T
— RFSHAHET L L, F—TU— T HLHBT2HENRE W]
LWwWorTyvz—vgua—AntiiEanizE+5, T b
BEHINEEL RO —TU—FThHIE, 7/vxm—v
a =N EHANRLTY, TEELXXE, ZhETol
ECEEXELTHHEND, 20k, 7Y vxE—F
VIV OEAICE ST, T 28 XEEELERRLT
T 2012, F—U— RFROREEOSHTOBIC, T 248
LXNEEZ L Al SR BA8Th o,

TvIZ—ya A= vERAWDZ LI THIDTHE
BEXRERAINDOE, BEEOREVF—U— K SHH
HLEExD, ¥—TU—FT2E50LXETTHDI ST,
F—U—RTZELXNEEL Rl IND meEtEa =T
H#IX, F—U—F T Z2&LXCHIET D0EZO [UF
BFr—TN] 1L, SOEHEENREDLLTHLINEWVD
B E BT, ZOXNS LOBBETHERELERREND
FREMENH D E V) ZENRINRITNIE LR, OF
D, ¥=U—F SOEEEN M 251X, TOZLERT
77 7mé, S TOEMEREZTRTmM (S, T) LWHERMN
METHD, AL T, SOEEEN ARSI aS,T),B
2HIE I, T, CabiEe@, T, DABIEAS, T L)
BWBIMETH D,
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4, XEBT—TI
EWET— T VOB EFE 5 IRT, EHT — 7,
FOXIWLEDE I pF—T— M EEFNLTWDINE, F—
U— ROBEHNICEHE L TCERHAL TWDIT—T L TH D,
#5 XEBHTF—TNLOER

Table 5 A format of a table for showing information on
keywords containing in each statement.

20X R EN TN SEERNOF—T—HTOXI-AEATLSRBEDADF—T—H]
58| X2

BEEl M (A | B|C|D|m|[a|b]c]|ad

XEHS1

X#HS52

XEE3

B

KEOXFFIX, K30 [XFFEME LI-HKIET XA
M OXFES EXSTRRERTWS, [ZOXCEENR
TWAHEEEROF—T— oML, EEE M, A, B, C,
DZLIT, FOLIRF—TU—=RFBREENTVENIIRS
NTW5, [FOXICEENTVARBEADLEDXF—T— R
ORI, EEEOEHNWXF—Y— RE2HHT7-200F%—
TJ—R&ELT, EOLIRF—T—RRRZEDOLIZEENT
WADPDBREINTND,

4.1 ZOXIWZEENTVWHIEEENDF—T—F
ORI DN T

M, A, B, C, D OMIZZENZFN, TOEEEIIHES
N5x%—U—FR&LT, EDLoRF—U—FN
FOILIZEENTNWDEBEEHITRL T HMTH D,

HIEE M OWOGE T, ZOBKRHZELLITFIZRT,

(1) M DIz, BHIFETIE 4Byte DR S A2 EZTWVWANR,
SCEHDN D 4Byte H T IS - C, ETDOEFL E L DOEK
o, 2QHERRBT

D 200FEY AR 1DE X, -2F Y 00000001 D & X,
MLEWHF—T—FRZDOXLIZEENTNBZ L%
BT 2,

@ 201FEY FR1DEE,DF Y 00000010 D & %,
M2 WHF—TU—FRZFOXIZEENTNBI ¢ %
BHET 5,
2OTRIEY PR 1D L E,-2F Y 10000000 D & X,
M8LWHF—U—FRZFOXIZEENTNBI L %
BT 5,

(2) 5cEED 5 3Byte H & 5EHEH & 4Byte H L RN H T,
M9~M16 £\ 5 X —U— FRZNETNEOICEE
nNTW5BZ L&Y,

(3) HFEMN L 2Byte B b JETEH 5 4Byte B & RO HIET,
M17~M24 LWV ) F—T— FREFRNFNEFDOICE
FhTnWad L arRd,
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(4) 5EEHA 5 1Byte B & &M 5 4Byte B L RN F T,
M25~M32 &\ 5 F—U— RRZENEFNZDTITE
FhTWNBZEERT,

HEE A B, C,D O#iGRE R TIX, £ ZFh 4Byte DE
EEEZTVAINTSNTIE, M % A, B, C,DIcENEFN
BEBZTEZNEBR,

42 ZOXIZEENTWBRHHADEDF—TU— R

ORIz DNT

m, a, b, ¢, dOIFENTH, EEEM, A, B, C,
DOX—U—R&HHATHIXF—U—FLLT, EDLkI%
F—U— RRZOLICEENTVD 2 E BEMITRL T
HWMCTHDH, £, m, a, b, ¢, dDOWIZONTIE, M
ZmlZ, A %ZalZ, BZbiz, CZciz, DEdIZZN
TNEZHZ TEZIUIR W,

5. X Z & OFMICES < BRXOMREFH
VAT AN AR T HENTFROmEFHE LT, K’

D2ODF—RKRBEZLND,

(@) BEEDFRERD T T T4 ERET HHA

(b) FERFHDOMRENZ NI 2 I KSUFH AR ET 5 )7

AR T, WEHF#H@ZEFRAL TS,
RES#@)IE, 77 7 M (REZEDOI)D HRARTLE T
OFMPOLEEELE LTHERTNE, X LifEsnk
T3 EESTHRETHHANTH D, ZHITITKRD 5
HERHBEESN TV,

M: MEZEmMmOT7TTRNH5 ST (EEIER
1 D)X DHZEEELE LTHET HATH D,

A: MELEMOTITLEATFEZITa0 7T 705
NTODBEERIE/FRN L L 2D)XDAEERELLE LT
BT TH D,

B: MZEidmoro s, Afiianro7 7, BEk
X b D77 TN ESRTHWDERIE/FR1~30D)
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Figure 7 Processing flow of the system to
specify a flag name represented lower limit of
important degree.
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