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Automatic Object Model Acquisition and Object Recognition
by Integrating Linguistic and Visual Information

TOMOHIDE SHIBATA,! Norio KaTo!?*! and SApA0 KuroHAsHI™!

Recent years have seen the rapid increase of multimedia contents with the continuing ad-
vance of information technology. We focus on cooking TV videos, which are instruction videos,
and propose a method for acquiring object models of foods and performing object recognition
based on the acquired object model. Close-up images are first extracted from image sequences,
and an attention region is determined on the close-up image. Then, an important word is
extracted as a keyword from utterances around the close-up image, and is made correspond
to the close-up image. By collecting a set of close-up image and keyword from a large amount
of videos, we can acquire the object model. After that, object recognition is performed based
on the acquired object model and discourse structure. We conducted an experiment on two
kinds of cooking TV programs. We acquired the object model of around 100 foods and its

Mar. 2008

accuracy was 77.8%. The F measure of object recognition was 0.727.
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Fig.1 An overview of collecting sets of an attention region and a keyword.
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Fig.2 Close-up image judgement based on the edge
detection.
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Fig.3 Mapping the pixels to the RGB dimension and searching for the maximum

point with the hill-climbing method.
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Fig.4 Region segmentation with labeling.
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Table 1 Features for each region.
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Fig.5 Opticalflow detection.
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Fig.6 Examples of topic identification from utternaces referreing to actions and

background image.
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Table 2 Utterance-type classification.
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Fig.7 Keyword extraction based on discourse structure analysis.
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Table 3 Functions for calculating the word importance.

gooo0oo0o0oODoo00ooO0obOno0obO0o00D 1Mbo0oo0oo0bo 01000000

goooboO0oobOo0oO0o0bDO0o0O0OO0O00O0O00O00O0O00OO0O0OO0OOOOOOAO

Futype (Wi):
00300000
depth(W;):
nDoooooooooooooooii®g
Fotause (W) W, 0000000 100000000 0.500000
ftopic(Wi):

fanaphora(Wi):
ftMne(FWi s Fimage):

oo

(3) 0DOO0DDDOODOODOO0

frime(Fw;, Fimage) = {

gooooO0ow,; 0000000000000 1.50000000 1000000

00000000 050000000 100000
W, 00000000000 Fw, 000000000 Fimage 00000

|Fyy, —F; |
% (IFw; — Fimagel < Ftn)

(5)

(otherwise)

gooo00o00000000000000D0000D00DO0O000000 Ft, =1,00000

3.3 00000000

Ooooo®Oo0o0000000000 W; 00

000000000000 000000000000

000000000000000000000000

0000000000D00000000000000

oDooog
1

score(W;)= wtype (Ws) ——o—

(W5) W;me A
fetause (Wi)- fropic (W)

- fanaphora(W3) frime (Fw, , Fimage)

(6)

gboooobooo 3bouboooboooooood

gooobooooooboobooobooooobooo
g 1oo0000ddd=333sec000OOOO0ODOO
gooooboooooobooooooooooooo
O0OD0O0O0F,,=10000000
gr7ro0ooooooocooooobooooooo
oooooo 1820000000 016000000
gooooboooooooooooooooooo
ooo
gooooooboooooooooboobooooooo
O00000O0 JUMANOOOOOOOOOOOO

gooooooodooooooooooooooon

ooooomooboooooooboooooooo
obmoooomooooOonooooooooon
goboooobooooboooooooooo
34 0O0OO0OO0OOODOO
gobooooooooobooooboboooooooon
gooooboooooooooooooooooo
goooooooooooooooboobooooooo

~HNHE TR
=y - I -

k= b 7Y MEB»
(142, 99, 79) (75, 64, 55) (189, 157, 80)
08 0000D00DDOO00DO000DOO0DO0DO000O
oooo

Fig.8 Examples of collected sets of an attention region
and a keyword and constructed object models.
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Fig.9 An overview of object recognition.
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Table 4 Information about the videos used for our experiments.
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Table 5 Experimental result of object-model acquisition.
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Table 6 Object-model acquisition accuracy by the
collected set of attention region and keyword.
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Fig. 10 Collected sets of an attention region and a

keyword “kiwi fruit”.
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Fig.11 Collected sets of an attention region and a

keyword “cucumber”.
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Table 7 Accuracy improvement by the HMM-based topic
identification.
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Fig.12 Examples of collected sets of an attention region

and a keyword “carrot”((a) success, (b) attention
region extraction failure, (c¢) the food does not ap-

pear in the image).
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013 0O0000Oo0o0o0oooooo
Fig.13 An example of failure of attention region
extraction (“Chinese cabbage”).
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Fig.14 An example of failure of attention region

e, '3(' \

¥

extraction (“lemon”).
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Fig.15 An example in which the food does not appear in

the image (“mushroom”).

oooooobooodobooooooooooooo
oooooobooooboooonon 14™

ooboooooooooobocoon

e JOOOODODOO
obooooobooooooooooobooo
oooooboooooooooooobobooooo
oooooobooboobooooooobooboooooo
ooooooosmoooooooooooo
odoooooooooooooobooooooo
obooooboooooboooooooon

e JOOODODOO
ooooooooboooocooooobooooo
oooooobooooboooooo

52 0000

ooooboooooooooomoooboooon

ooooob 30obooooobooo 0000



1462 ooooooooo Mar. 2008

08 ODOOoOooOOo0OOo

Table 8 Experimental result of object recognition.
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ooooo 75/132 (56.8%) 75/143 (52.4%) | 0.545
00000000000 | 90/138 (64.4%) 90/143 (62.9%) | 0.641
0ooooo 97/135 (71.9%) 97/143 (67.8%) | 0.698
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