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A Method for Searching Recorded Lectures in Distance Education

KAORU KATAYAMA,1! OsaMI KAGAWA,2 YASUHIRO KAMIYA,3
HIDEKI TSUSHIMA,t4 TAKUYA Y OSHIHIRO'S
and YAHIKO KAMBAYASHI

Support of searching recorded lectures is important in distance education systems because
students review parts of lectures they need and teachers reuse their past lectures easily. We
view lecturing as a process of making multimedia teaching materials. It is difficult to search
multimedia data in general. Although automatic scene analysis and speech recognition are
very popular among researchers, it is still not easy to form reliable index. Our approach is
different from these ways of searching multimedia data directly. We use information which are
connected to continuous media such as video and audio with synchronous constraints during
lectures, that is, texts contained in slides, sequences of events of pens and pointers (called
Action History) and so on. In conventional systems search of lectures is supported only in a
unit of slides or annotations. Our system provides a flexible search mechanism by combining
search functions for various recorded information, for example, string search for texts, a search
function for action histories, fast forward and rewind of video and so on. User interfaces are
also provided to enable users to search lectures for idle talk or search them in a unit of blocks
which are semantic units of slides.
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Fig. 1 Concept of VIEW Classroom.
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Fig. 2 User interface of the prototype.



2840 [HHIE 2 AR Oct. 1998

AVERFN) Lo @R ED T, L%
EDBREAREOR THET 2BEI101E, Bb 23t
LD LRHDEL VoY 2o THHRL TS
ENTEDL. BEIERTHI VB8 ICAES
Mz 70, BREROMOBHEZSBLINTLHIL
BTEL. $/z, ZHEEIEFLLHERIIBMLY,
BRCHERLRT N TEILDTETHS, 20k
S R HEBE R XIET 5720, VIEW Classroom 1
FED XD HERW R L ARFLTHENT 2HERD
FLEREBRER, BAESEIYITML, DT oML
TV,

ERE A RS

B HRPEESSEMERT, FRICEET S
ZERHEEDEELREZDN 1 OTH LY, (1) HHEIC
BT BFEOENE L R BIIONT, HEISTRT
DEEDEMICEZDZ LIZEEL L5, (2) 34
BAWCLELREZWCERZHLCEEZELY, (3)
BRI R WEMEBATHEEL2WEFEZ TWAED,
FEERE L CERABTELH T TEOHMITE
B\, REOHENDS. VIEW Classroom Ti
D &) RREREICT 3 728, R FAECH LR
mMEBEE IR L T2, ERM LT, $98M
DFEPLF—T7 VX EBRL, RCZNICE->TE
RENTBM A= 2— o EBARLEIRTAZ LI
LoTiibns, BRA= 22—, BIREN-F—
7 L= X 5 — B BRI BRO#RTHER
B, FRENIZEMAEDPEIN TS, &)
Lt SN-BRIIERT S h, #irige L4812 s
DETEEELZBEVDOPRLEIMHICIRRENS. &5
2, EMICH T 2 8MomME L7 CEskSn,
LB EN- L B FN 2B L THREICH
PCoELRET 5. EHOHEUER, ¥—-71—
AXFHODLERAR, FHFETHL0EIP, F—7
V—XONEMEES, BRABEFEC»E) 2R LI
LoTHETS.

3.2 ENMEBEECEMEBREE 1 —

RTARR YD ERF—F—-FPLDAS, a~
Ca— S IHBTEHATRXA7DF Y [ 7 7% EF)
HAELIVE2- S LOBOTRTDA VS5 va
VR, ENERELLERHOI A LA T LRI
FEERL7-d DR EEEE (Action History) LIFAT
Wb, ¥/, BIEBEL FO—8at <y 7T A
ZEMEREE Y = — (Action History View) LIFS. &
DT ATTIZCSCW IZBIF 52— F I+ 55
EINTWE, BEDOADR A DR %Mo THF L
LBHREOAELEDD LD EBE, Mo ANOHFEORER

TR Z0EBEMY 2WEErdH 5. F7-,
D NDUAFEOBEO—ERG 72T 20 HWIEE L E
ZoN5. BEEECEEREY 2 — % Bwas I ki
LoT, COLIBRBEREH/-TIENTES.

4, 7OMNRATHH EOERA

VIEW Classroom TIXFAENFERLZEEZ LD, &
MRS N EROREY LV T IO ETS
TOOMBEBABREAREL TVA, BROETZT
DA, B EEMOMGEEEST TR, X
YRRA Y DEE LY, £ L OFEERND DL HFHIAE
RTEBLRL TV, 20023, BERFEONER
FRF TR, RVRRAVIDOBELELEATE
RICHETET— 92 TEBLRITRFTHTLHRD
SN2, BHEOT T ) r—a v AFHLCIOBK
ZEBTHIE, TONEEFEHICEMLZIZTY
AT LERBELZINERST, BLO¥NELEL
T5., FNERIT B0, BEHL 40K L IRM
FTHVAT A ETTIRTOEREIT-oTHHI L E
Lz, F72, BRY AT I3, BERyEE, 2%,
W, B SIEEICEARRNEICEIT 5 & BT
DHFLEB) EMICFETRTLEND L. HEHiLE
H, BOOEREWTHALZBREOT 7Y r— 3
CEFoTEMEMRRTALELONSY, 20k
LERBEMT S I TEL 2 — T — (B %
BRTABVAT L) 2ERTAZ L IIREH LY, ¥
7o, BMOFEEOKTHLEELLITLIEH S, ¥
W, BRTRGBEMEERTEL TS r—vav
KRS % &, BFEOEMTHAMRTER B30
WCTTLBH 2N, FREELOEOER L #-T
BWREEZ R 2T NER OB, 8512, #RETHO
T = ar2fBELTH R ICIEFofVE
EHATHOLIVLELDY, T VHENRBREL
BV, RATHENRGRE LT, ST~
TARA=TTF =% LTHILELE I2WTWOWS
RPCRBTFTARTVARABEA A=JIT VT T
BY—hHY, INEFRTE, FhEho7 s
Vor—YaryTEESNBMEDET7+—<v O
ARA=DF— S IIEBMT LI LIRS THD, 721
A=UF—yThhE, HIHFEDOPCILELRT *
Y I BRNTIDID, FORENEMETEHICRLZ L
BTERVEVSTLLED 2.

ZOEFUIZV L DL OBIEND 5. 101, #iC
BENDTXAMERNRE LF—T—FREEL
Z%BHEVHIZLTHD. ZORBBEIIEMHA X~
DTERL, ATT NV r—va vBEO T A -y



Vol. 39 No. 10

FOF—FELTHIGELFEKTHY, TONEE
WETHZERELY. BHOF—7—-F 2o TR
BTXHIELRREEELROT, HMICIEBHMICEE
NBFZIRXANTFT =I5 FDA A=JF— & LITFNICHE
BLTHLHIZ L 20w TwoT S ) r—a
ik, FERANBTAMETAREEFo TS, 2
SHR, YYARFEoTEMTOT XA O—E %
ETHIENTERVWIETHAE, 28—, R—Z}
Btee EEFHET A EITE RV, 3 2H T Pow-
erPoint Z E CERENTWAT = A—T a3 YIR%Y
FIATERZVWIETHA.

5. BHEICLBIINF AT THMOER

RATERLINVT AT 4 TEMEROBRE LD
RTWA, TVFAF A TEMEERT S LILER
REGZFHELEL L, TLVEMSTIOL ) 2H
MEEBTAZERES TRV, ERITDILH#E
BENRFOTICNF AT ATEME LTERBTES
kDL, BEFLVHEHEETELZTGT
3% <, BWLFREROEETHALLY, REL
LRECEALDTAIENTELLIICRDE. &
DETIE, ZDLI)BTIVF AT 4 TEHMD, VIEW
CLassroom ZIZBWTHER,IL LD L IITER SN
BHIIOVTRRD,

EEMICEMRABMELTATAR (L 2=TF—
FEEINBTFFANT %) 2fERKL, VAT A
WCBHLTEL. #ERVHET S L, BiCFEENT Y
Va— 23 BEL722 LIC Lo TAER SN LBERE
L, BEREENI A LA YT L EDICEFES
%, H3 TiE, ML FEEOBE, FF (Teacher,
Studentl, Student2), A5 A1 F (Slide), BfEEE
(Action History) 759 A AR % 72 & o TRIEA
EONBBFERLTVS, BifieFEOBYE, FF

Teacher Student 1
H
E : E

Student 2 Slide

Action History

®3 #HRIEINLT— 5 HORGHY
Fig. 3 Synchronous constraints between data contained
in lectures.
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LECTURES = { Slides, Actions, Movies },

sort(Slides) = { Lid, Sid, Simg, Stat, Satt, Sval 1

sort(Actions) = { Lia, Sis, Aname, Atime, Atype,
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Table 1 Example of an action history.
L;a Sid Aname Atime Atype Aatt Aval
L1 S1 Kaoru | 09:10:11 mouse_buttonl_down (x,5) (123,456)
L1 S1 Kaoru | 09:10:12 mouse_buttonl_move (x,y) (200,456)
L1 S1 Kaoru | 09:10:13 | mouse_buttonl_release (x,y) (300,456)
L1 S1 Kaoru | 09:15:20 next.slide slide_id S2
L1 S2 Kaoru | 09:22:30 mouse_button2_down (x,y) (456,100)
L1 S2 Kaoru | 09:22:31 mouse_button2_move (x,y) (456,150)
L1 S2 Kaoru | 09:22:32 mouse_button2_move (x,¥) (456,240)
L1 S2 Kaoru | 09:22:33 | mouse_button2_release (x,y) (456,350)
L1 S2 Kaoru | 09:27:20 select_slide slide_id S5
Aatt7 A”al } ’ Continuous Media  Action History Slide

sort(Movies) = { Lig, Mname, Mdata, Mstart, Mena }
Z 2T, Lig 3##&KID, Sig HATAFID, Simg &
RAFGARDAA—TF =4, Seus WASFAFIZETH
BT FAN, Sy FATAFIIHT BEM SIS
INBEDEI DR E, BET), Spu FAT 4 F I
TEEBUDME, Angme B7 723 %2BILEAD
BB, Atime 37 778 VDRI o128, Apype 1
To23avDIAT (RTIADERY yAS#INL
E), Aat B7 72 a VBT 2EM (7 AP S
NIBHMOBERELR Y, BE), A E7 73212
BT 2BUDOME, Mugme 3BHEIZEE LTHTL S
ANDZR, Mygte WSEEDT — %, Myers \IENE O
FLEBIEIR], Mena REIBEOREFHRTELTH 2.
ffl1 |1 ITBR Actions DA VA ¥V ADB % F
. ZOFITIE, KaoruDSATGA K IDAF 1 DAS A
FETYTRARY Y 1 28 LAEFOY T A%EEL,
ZOBRDAFAFIIBELT, Y TARY V2 24
LEDVLTIAEZEELTVARFERLTVS. B
BICATAF 5 2BIRL TS (RDAT A FIES5).

6. VIF AT 4 TEMDIEE

RNV TF AT A TF— 5 DSBS R R
THZEIRELY., EEERECETFEBROMEIE
DONTVEY, EEEOBVESIFERTLI LT
IREEH TRV, REFFETHE, ThoEHENRT S
O—F L BHDFECLBINT AT 47T — % O
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BENDBTFANT—F2RVPRAL U ¥ EDOEE
BESE) 2FHTALVIZLETHD. ThHDE
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=

i 15

4 BMEBELHOHE

Fig. 4 Search using an action history.

TOL) ZEFORFEEEL TWAB,
(1) »5F—T—-Fi2&OEML2RITT 5380
(2) HZEATYVIEM L ZNIIHT 53
(3) ZRIPRVCEEB»T THB L8 L 2o
ERCETL
(4) BEEDHA > 5 % fF>THMOD BMEEIEL
TV 5 E5 O
(5) HMiLdDREEFHERL TV
(6) HMHERVEMSTAT A FIMIABIRAT
W 5
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DEEDIZDIIE, UTOF— WU EL 5.
e ATAFRDA A=V F—%
o BERE (LEGWMENMTOIILO, Fl258K)
o EHT — % & FDOFEAERGK T Y
ZZTIHMATREE, FlIZE o THET 5.
fl2 X413, LEoBEEEO 408 [#EmdH
1Yo TEMOBIMEEIE L TWBEGTOH
] ORBLELZRL TV, RELERL %5860
ID % 81, # DMFEMNRHEHL (z1,91) 25 (x2,y2)
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(2) B Actions DA Y A ¥ Y AhH, Siq = S1,
Apame = kaoru T, Ayype = mouse_buttonl.
down % 7-1%, mouse_buttonl move ¥ 7213,
mouse_buttonl release TH % ¥ 7 I % RIRT
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