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Recording Chalk Talks into a Movie and Still Images

SATOSHI ICHIMURA," AKIFUMI INOUE,t RYyuyA UDA,*
MASAHITO ITO,t KAZUYA TAGO' and YUTAKA MATSUSHITAT

Although lectures and seminars using presentation software became popular, a chalk talk
is still commonly used among education institutions such as schools and universities. We de-
veloped ChalkTalk that automatically produces E-learning materials from videotaped chalk
talks. The system separately extracts a lecturer’s image and writing on blackboard from
video images recorded with a single high-definition digital camcorder, and stores the former
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as a streaming video and the latter as a series of snapshot images.
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Fig.1 The image quality of HDV camcorder.
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Fig.2 The setup of the camcorder.
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Fig.3 Background difference method.
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Fig.4 Inter-frame difference method.
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Fig.5 The generation of snapshot images having

a lecturer removed.
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Fig.6 The system architecture.
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Table 1 The comparison of the size of generated files.

DA OSE - G |- S

Wtk 5 % [MPEG2 HD [5.7GB 44
(& ik % (25Mbps)
W G Bk )

Windows 1.5GB 12

Media HD

(7 Mbps)
ChalkTalk(d@h i : 130MB 1
(®) W & [Windows ( By
i Ik H I [Media 90MB +
oy o T G (700Kbps) [ Ik @&
(5 ) E%JJ:E g 40MB)

PEG




Vol. 47 No. 3

O0oO0oooooO0oooooo /120000000
0000000000000 ChalkTalkOOOOOO
goooooboooooooo
ooboooooooooooooboooooooon
1,440 x 1,080 DO ODOOOOOOOOOOOOOO
goobooooboooooobobooboon
gobooooooobooboooooboooon
1440x 300 00000000 OCOOO0OOOOOO
ocooooooooboobo14400000D000000
ooobooooo2800000001,0240000
goboooobobooooocooooobooboooonon
O0OChalkTalkOOOOOOOOOOOOOOO
gooooboooodobolooooooooooooo
gobooooboooooooboooon
O0000OChalkkTalk OOOODOOOOOOOO

gooooooooboooooooboboobooDo

goooobooooooooooooooooooo
gobooooooboooooooooooooooon
goooboooooooooooooooooooon
00000000000000000000ChalkTalk
gobooboobooooOoobooooOoooOooon
gooooobooooooooboobooooOoooo
goooboooooooobobooobooooooo
gobobobooooooboooobs320x240000000
gooobooooooooboooboooonoooo

gooooooooooooooooobobboooo

goooboboooooooooooboooooobooo
goboooooobooooooooobooooooon
goooboboooooooooooooooooon
ooooooo

6. 0 0O0O0O

obooooooooobooobooboooooon
WBT OOO0OO0OO0O0O0O0O0OCOOOOOOOOO
ChalkTalk OO0 0OOODO

goooooooooooooboooooooooo
gooobobooooooobooboobooooooo
goooboooooooooooocooooooon
goooboooooooboooooooooooon
goooboooooooooooocoooooooo
goooobooooooooooooooooooo
goboooboooo

ChalkTalk 000000000 OO0OOOOCOO
goooboooooooboooooboooonoooo
goooooboboooboooobooooboooo

00000 ON/OFFODODO0OD0O0O0O0ODDDOOD

ChalkTalkDOOOOOOOOOOO0OO0OO0O0O0O0O0O0O0O0O0COOOOOCOO 929

obooooboocoooboocooooobobooooboo

g o0 0 0O

1) 000000000000000000000
gooooboobobooboobobooo
0000000No.70, pp.17-20 (2003).

2) Cruz, G. and Hill, R.: Capturing and Play-
ing Multimedia Events with STREAMS, Proc.
ACM Multimedia 94, pp.193-200 (1994).

3) Chiu, P., Kapuskar, A., Reitmeier, S. and
Wilcox, L.: NoteLook: taking notes in meetings
with digital video and ink, Proc. ACM Multi-
media 99, pp.149-158 (1999).

4) D0o000O00Oo0o0oOoOoooooooooo
gooodboobooboooboobooo
00 0O 3Z-5 (2005).

5 00000000000000D00O000OO0O0
goooobooboobooboobobooooo
gooooboooobooooobooobooo
000 00GN-56-2 (2005).

6) 0000000000000 0DO0O0O0OO0OO0
pgooooboobooobboboobooo

0 D-I1[T0 Vol.J85-D-11, No.4, pp.594-603 (2002).

7) 000000000 0oU0ooUOooUOooOO
OO00OO00O000ODOO0O0oO0Oooboboooooon
0 0 D-IICT Vol.J82-D-TI, No.10, pp.1590-1597
(1999).

8) 0U0U0LOULOULDULOUDULOUOUOOO
OoOoo0ooOO0o0oO0ooODoDOooOOoOooooooon
0 0 0 D-ICT Vol.J83-D-1, No.11, pp.1187-1195
(2000).

9) 00000OU0ODO0OOU0ODODOOOUOooOOO
gOoDo0d0bOOo0obOOoobOOoooooobooo
00000 0Vol.J82-D-II, No.10, pp.1598-1605
(1999).

10) Uchihashi, S.: Improvising camera control for
capturing meeting activities using a floor plan,
Proc. ACM Multimedia 01, pp.12-18 (2001).

11) 0o0oU0oO0oU0oUOoUOoOooooUooUoo
00000000000 Vol.70, No.3, pp.72-75
(2003). http://www.oki.com/jp/Home/JIS/
Books/KENKAI/n195/pdf/195_R17.pdf

12) http://www.sony.jp/products/Consumer/
handycam/PRODUCTS/HDR-HC1/

(00170 9 0 12000)
(00 170120 2 000)

o o O

goooooooooooooooooooooo
goooboooooooooooocoooooboooo
goooooooooboooooooboobobooo
goooooooooobooobooboooooobooDoboo



930 goooooooo

ooooooooooooobooooooooo
goooobobooooooooooooooooooo
goooobooooobooooooobooooono
gooooboooooobooooooooooooon
goooooooooooooooooocooooon
goboooobooooo
gooooboooooooooobooooooooo
gobodoobooooooooooo
gobooooboooobooooooobooooooo
oo od

od oooood

19890 00000ooooaon
goooobvooooooon
goooooocooooooooo
uboocmooboooocoobooooboo
oo0o199701999 000onoonon

4
be

gobOooboooooooboz20020 40000000
goooooooooooooboooooboboo
0000000000000 OITTEXTOO WebO
OOIT TEXTOO WebOOOOOOOMDICOMO
20030 DICOMO 200500 00000O0ACMOODO
goboooooooo

00 ooooooo
199 0000000000000
goooobzo0100000000
: oooooooobooooto2005
. gooooooocoooooooo
‘ - h gboooooobomooooo
goooobooooooooboooooooobooooon
goboooooooooooooooooobboo

o0 Oooooog

1998 00 0000nooooo
gooooooz200000000
Jo0ooooOooooboboooo
goobogzoo20000o0oaoo
gobooobooboobobooo
gboQb20030 40000000000D0ODOODOO
goobo0oobo0oooooboobom@bbobooog
O000000O00Oo0ooo20020 IFIP/SEC2002
Best Student Paper Award OO0 000000000
oono

Mar. 2006

00 ooooooo

1998 000000000000
gbooooobzoood0noonoon
oooooooobooooboo2003
gooooooocoooooooo
oooooooomoooooo
goooooooooooooocooooooooon
gooobooooooooboooooooooooon
good2o000000000000000000O
oo00O0o00O000O0O0OIEEEDODOOOOOOOD
ooo

00 ooooooo
1986 00 0000OODOODOODO
goooooooooooobooo
‘ gooooooooooooooon
- oooooooIiBMOOOOOO
— . gbooooz2o030000000a0
ooooobooocooooboOoooboocoboOooooo
O0000D0O0O000000000001984000
O000oooOoOoooACMOOO




Vol. 47 No. 3 ChalkTalkDOOOOOOOOOOO0OO0OO0O0O0O0O0O0O0O0O0COOOOOCOO

oo ooooooon

1963 000000000000
gboooooesodnoooon
gooooooooooooooo
goi19gomDi2002 00000000
gboooooze02z20000000
gobOoozo0302005 0000000000000
gooobooooooooboooboooooooooon
gooobooobooooooooooboboooooo
goooboooooooooooboooooooooo
goooboboooooobooooobooooooooo
ooooooooooooooboooooboooooa
MISOOOOOOOOOOoooOoOooOoOOOoOooo
gboboooooobooocboooooboOooooanon
OITSO0000000oooooooooooooo
goooooooooooooboooooboOooooo
goooboooooooooooooooooooo
gooooooooooooooocoooonoooon
gooobooboooooooooboooooooooo
goooboooooooooooboobooooooo
gooooooooboobooooboboooDo
00000 LANOOOmMOOOoOoOD201x000
cmobooo0ooooobobsoooooooo
goooooorgsoooo2oc000000000
ooDb20000000000 40000000002000
OO0 vROOOOOOOOOOOOOO200100
goooboooooooooooooooooboooon
oooooooooooooobooboobooooobooo
IEEEDACMOO0OO

931



