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Blackboard Segmentation Using Video Image of Lecture and Its Applications
Masaki ONISHI', Masao IZUMI', and Kunio FUKUNAGA'
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Fig.1 Cross sections of spatiotemporal image.

fy,t|2:)0 y-t0000y0000000000
00 f(z,t|y) 0 x-¢t0000000y-¢t000
00 ¢-t00000000 20000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000 “00” 00000
000000000 D00000000000000
00000 “007”000000000000000
000000000000000000000000
00000000000000000000
2.2 0000000000
0000000000000 Sobel 0000000
00000000000000O0#z-¢0000000
00000000000 ¢+000000000000
0000000 ¢ 0000000000000y-¢0
00000000000000000 t000000
0000000000000 yOOOODOODOOOO
0000000000000000000000000
000000000000000000000000
000000
00000000000000000000000
000000000 ¢-t000000 ¢0000
O0y-t000000 yOOOOOOOOOOOO
0 (z:,:) 000000000000 ¢000100
0 000000000000

IVF = Rt 197 + St ) ()

gooooooooooooooooooooood

googoood
gboooooooooooooooboooooooo

gooooooobobbz-t000000O00O00O

-

< <

A y-t crosssection

A x-t cross section

02 z-¢t0000y-¢t00000
Fig.2 Example of z-t, y-t cross sections.
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Fig.3 Example of edge image.
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Fig.4 Extracted rectangles on blackboard and their
information.
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Fig.5 Membership functions.

Oy00D0O0O0O0O0D00Dpaway() 000000
gboobooooboooboooobooobobo
gobooboobooboboooobooooboobooo

goooooooooboooobooooobooo

4. DO0OOO0O WWW OO

oooooooooobooooboooooobooobooo
gooooobooboooboooboooooobboo
gbooooobooooobooooboboobooo
goobooboooboboboooooobobooboooo
goooboooooooboobooboobooboobooo
goooooobooboooboboooobooboboobo
goboobooooooooo20000000000
gooooooooooobooboooooooboooboooboo
gooooobooooooboooocooooooooo
gooooboooooooobooobooboooooooo
gooobooooboooo1o0ooooooooobooo
gobooooboooboooboobobbobboDbo
gooboooobooobooboobobooboobooboooo
gooooobooooooooobooooboobobooon

goooooooooooooboboD 2000000

OGIFOOOOUOOooOooooooooooooo
00 HTMLOOOOODOOOOOOOOOOO0OO0OOO
goboooobooooooooooboobooooooboooo
goooooooooboobooooooooobooboo
oooooog

5. gOooOgod

5.1 0O g
goooooooooOooooooboooo3noo
goorvoooboooobooooboooDoOoooo

g300000 17o0000O0O0DODDOOOOO0OO

gooooooooooboooooooooooboobooo
goooocoooooooboooooooooboobooo

gbooooooooooooooobooboOoooooo

gboooooooooono320x8oouoooooo
ooooo roooooooooooooooooo
geoO00ooooobOOO0O3p 000000000
00 3)000000000oooooooooooa
gobooooOo0oOobooooobooOoo ooo
gooooooooooooooooooDbboobooo
gooooooboooooooooooooooooo
os0000C00C00000D00200000000
gostbb0o0oboooooooonoenoboOonoooOn

1191



O000O0oO0oooooo 2000/11 Vol. J83-D-I No. 11

ooooooooo
Results of written rectangles extraction.
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Results of written blocks extraction.
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Fig.6 Experimental results (block extraction).
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Table 1 Experimental results (correct ratio of block extraction).
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(2) 00000
(a) Example of over segmentation.
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(b) Example of over merging.
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Results of written rectangles extraction.
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Results of written blocks extraction.
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Fig.8 Examples of miss extraction.
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