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Abstract: Mobile-learning has become popular as mobile devices, such as tablet or Smartphone, become
widely used. In the past, we had developed ChalkTalk, which automatically produces E-learning materials
including a lecturer-tracking video and entire blackboard image from videotaped chalk talks. In this paper we
propose a new method for mobile devices to improve the ChalkTalk system. The methods include blackboard
centric camerawork and picture-in-picture camerawork. As a result of the evaluation, it was found that the
new camerawork can better display the area that users want to see.
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A Proposal of Camerawork in Lecture Video for Mobile Devices
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Fig. 3 Example of spatiotemporal image
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Fig. 4 Example of x-t spatiotemporal image
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Table 1 Original HD lecture video used in experiment
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Table 2 Anlyzation of users’ scroll action
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D B 1 16 | EPWS X5 IEILL T 2RISRV, 2 DOBRFEEZAICRAARZ k) 2h 2 7B#E
Bnl b5 7

E Bl 2 46 | BEZFICRERSHEMICAbE TP LTS TEIBAZ7un—)L, BLU, #@EONE L BlEHE
WTWREPOREE AR S X5 %R 70— EERIE S

F B 2 22 | WEZFICRADBSHEMICADE TP LT EInAZ7u—)), BLY, BEoli#Hz RiET
kymarsa—LBRsN

G i 2 20 | HAIOBZICEDLELA 7T —L0%L Heh

H Bl 3 29 | WETE L OWE L cERIINEEZ, ZRUAOHRD COFMHTORHLGHEMZ LS L )RR Y
v — RSN

I Byl 3 18 | Mk

J B 3 16 | #ERTE DM To 2z LR

®R 3 FHHBaZEDZ 70— )UikiE & FTIH Chalk Talk Bl A X 5 £
BEOVHEE (A €7 2)L)

Table 3 Difference between users’ scroll and system-generated

scroll
#t ChalkTalk | IH ChalkTalk
T 93.69 158.81
e A2 41.43 82.94

L 7ifiaBhimi o) 5 BRI 2 17> Td 6 o 7. FHiliE
Hix TR 2179 DI 2 OBl E A3y T, 548
Hedw, 1283096 wE Lk, HIRMHGoH &, Bhio
AT IOV TEIR LA v I 2 —%2fT>7. ¥
7RI LT 5 9 G EIE X HTIH ChalkTalk @ 2 fEHHIC,
#T ChalkTalk D#ZEBIE D PinP 2 L Db DZERL 2N
ZMAT3MBEHE L7,
5.2.1 RERZM

EEOPEHEIZIREEIANTH S, 9 ANZNZFNICIH
ChalkTalk & %7 ChalkTalk (PinP & ) & #i ChalkTalk
(PinP & L) o 3 EEHO#EED %2 L fMiziT->Td
5oz, HE 2 EFEPLBEmOMAE L, WIRE5 X9
I L7z, FERRICHW It I, £1CTORLZ3E
HOBHTH 5, WHEBHOY A 12480 E 7 &I x272
7 %)V T, #H ChalkTalk ORI ICE T 5 PinP OH A
RIE50 €7V x50 EZ 2NV E LT, $£72, # ChalkTalk
DARXTT—=27IZBTEREFL L 2RI 105 E
L7.
5.2.2 RERER

FER AT - T KGR, AN O G- B X Vil
BRADI I TR ST, ZoFEIcoWT, WHIAEREK
R TV Ry P =—DUREZIT-27EZ A, H
ChalkTalk &3#7 ChalkTalk (PinP & »), [H ChalkTalk &
¥ ChalkTalk (PinP %2 L) T, HFEEVED OGN, D
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Table 4 Result of impression evaluation
T |
IH ChalkTalk 211 | 1.11

#i ChalkTalk (PinP &% D) 3.89 | 0.61
#i ChalkTalk (PinP % L) 3.33 | 0.75

i, WEFREGAH A 77— 7 OFEEEIM I, e R
EHRARTWEEZZ, PP HH ERLDEIZONT
AEEITRD SN d o T,

AV EL—DfiR%ER 5, |6, RTIIRT. 2z
7, IH ChalkTalk, T ChalkTalk (PinP & 9 ), #7 Chalk-
Talk (PinP 7 L) OFf&EBIEICN§ 24 v & E 2 —f5R
FLOLDTH %, |H ChalkTalk sl sBEhMb 125 LT
&, MDA ZFRRT LT THELR IS W E V) HE
MR ER»% 0—05T, #EinRNTR» o7 L) HE
7B S H o7z, i ChalkTalk (PinP & b)) ZHzSHimIC
DWW T, PinP TH#iAM>TWwW3 2 Lok L THER
BERNE L, % v &) PEERE OBCRICIEZ 5
NTw3EELISNS, £ PinP Xk > TIREBRDS
Dot 0w REOERY, REIZRZTwIuLine
W) BERMRER S H o7z, PinP % L O EhE I L
T, PmP »Hh Db D LR, LI DHEMPRZI WS
LERIBWMT2EAPE S Rond, NEEHOH X7
T =710 Th X 7EROMEZERT2EH b H o 7.
FEENRGHIIICEBE VT PInP D L2 L THEZIZRD 5
Nhro-IcbEb o T, 2o k) HERBH ChalkTalk
(PinP $0) DL S o703, WEZHLICER
L EH 2SI > TyvaZe s & FTH PinP 12 & o TR ORET
WP ERE 2 HLDIE N0 TRE RN EEZS
ns,
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% 5 [H ChalkTalk ##zEEMIcBIT % 1 > & £ o —f5HR
Table 5 Answer to interview about old ChalkTalk
| A%
6 2B T 2 R Em cREV OS5 »
1 HiZE L2 A LBOLTTOTREP

& 6 P ChalkTalk ##RHE (PinP H ) ICB$ 54 52—
RES
Table 6 Answer to interview about new ChalkTalk(with PinP)

| NE

PinP TR ->TE H BT o7
PinP THHENHAOISL B3 tadb o7
1 R Z T THRY

R 7 B ChalkTalk 3@ (PinP Z& L) Oi&EEEICBE S 5 A

v 57 H 1 _rklj:l:%
Table 7 Answer to interview about new ChalkTalk(without
PinP)
| WA
4 ISR Z T DOHRIT T S

2 1 O MBI EI I HE L 72356 D h X 5 & HNIE
nNTns - WiGEs

6. ER

6.1 EBRERICOWT

P LT DO CHHi L 7-55ER 1 OfER & D, BELA
A7 =7 3HERED R IHEIC X DS ok & F
AZ60%, ZTYH, H ChalkTalk DA X JA7iE & Wk
DA\ — VAEDOFEEREDOFE 93.60 €7 kL E W
IBMETH Y, WEORMDH L, ik, FITEHOH
BB I & G ST e 2 & F 0k, WS k9 IR
70— )UriE % R L CE D IREDMWASGO S IC k5 2 &
NEL2HS12DTH D, FELILREPLOAXTT—
TIE, HWEZH XI5 OFITER L PinP TR % [FR I
FRT B0, WEMIICRS Z LZPhv, LEkdioT,
Bl BI3EORMDIHD D 2 5 1203, EERIIIRE
HAE¥onTtnwisitEZoN5,

ML 2 12D WM L 728 2 DR K D, HEE L
AR ST — 2 %7055, PinP TH#liOMNT %2R
T2 TR EEE D o J O 215 5 . KR PinP T
WD TWTHR T o E W) EANE L, HEIZ
IR TE TR EEZOND,

6.2 SERORE

A4 VB E 2 —DFRED SRE DI T % R R A
Dot A VIEL—THLNLERD TPinP THE
PRZDEBEIENDHZ) LwIHIbDOTHS, BEL
7 AT =2 Tld PinP OFRMEZEREL TOkdo
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7220 THD, ZD-8, PinP DFRRILE & REMEZ Z
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¥ 7, TIRE D INBLOSIRF IV E S L 725G D A X 7803
BIELVRTELDTI2H60D5) L) bDdidb->
72, BRI, 1 oolER2 BE 3, EE3KboThH
2T RSO T o —ERH, SMoFEETIE 10 i
LTWw3, 2070, HEHOHPO HETHEREFEIRD
WEZ BB 2 ZTROEL oD, KEOEIS
bORA VLD, ZNEFNRTELDETELDEL
SNELbDEBbNSG, BEKEEL U, WKEORIIIGT
THREZ B 3RRZIELEZD, EEHRO2 S HE T
LREBIEZKD TR 2REHZ2E LA T 5%
E3EzoNnD,

7. DI

ARECl, WEMREMRa YTV ICBIT 2T, VR
B DA A 79 =7 2EtE K OREL, 20385k
WZOWTHI L 72, BBRICEEZTOWIRE LA T T -7
DFHIi % 1T o 745, REL A X 597 — 7 130E &l
DM fFE it Reong D, #EED o L& EHliz 5
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