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Extracting Meta-information for Sports Live Games
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Based on Speech and Situation Recognition
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and YASUO ARIKI™?

Recently a large quantity of multimedia contents are broadcast and ac-
cessed. In order to retrieve exactly what we want to know from multimedia
database, automatic extraction of meta-information is required. We focused on
live speeches, especially baseball commentary speeches as a kind of multime-
dia contents. The purpose of this study is to provide meta-information based
on speech recognition techniques. Events and situations are defined as meta-
information. First of all, an event is occured or a situation is changed, then
an announcer speaks based on an event and a situation. In this paper, we pro-

pose a extended speech recognition technique that estimates not only a word
sequence but also a event sequence and a situation sequence concurrently. As
a result of formulation, event dependent acoustic model, situation transition
model, event estimation model and situation dependent language model are
derived. A word sequence and meta-information are estimated based on these
models. The experimental results showed that the proposed method provided
meta-information with a high degree of accuracy.
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Table 1 The specification of meta-information.
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Table 2 An example of events and situations for a commentary speech.
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Fig. 1
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Generation model of commentary speeches.
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Input: n examples Z = {z1 = (x1,41), "+, Zn = (Xn, Yn)}

Initialize: wi(z;) =1/nforalli=1---n

Do fort=1,---,T,

(1) Train a base learner with respect to weighted example distribution w; and obtain
hypothesis h; : x — {—1,1}

(2) Calculate the training error e; of hy:

N WA (he(xi) #Fyi) +1
€ = ;wt(zz) 5 .

(3) Set

€t

oy = log T
—¢
(4) Update example distribution wy: '
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Fig.2 AdaBoost algorithm.
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Fig.3 sigmoid function.
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Fig.4 Situation transition model.
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Fig.5 Recording environment of speech corpus.
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Table 3 The specification of our corpus.
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Table 4 Results of extracting meta-information using clean transcription.
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Table 5 Condition of acoustic analysis and HMM specification.
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Table 6 Word accuracy of the speech recognition results.
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Table 7 An example of features selected by AdaBoost.

ooooooooo
000 0000 ooo o000 oo oooo
gooo0 00000 000 ODo0ooo0ob0 o000 ooo
00 00 00 00 00000000000 oo
00 OO0 00 00 00 000 00 ete.

000000d0ooooodon AdaBoost 00000000 DOOOOOOOODO 7OOOO
Jgoooooooboooooboooonoo

4.3.2 J00ODO00O0OOOOODOOOOOOO

gooodoOoobOooboOobDbOOobDo0obOo0obOo0o0obOOo0obobOoboobOobDDbOoo
dooooooooooooooooo 4fold000O0DODODOOODOOOO0OOOOn
Jodd0obOo0o00oo0ooooObObObOo0o00o0oooobOoOoo0oooooooooOo
000000000 800000 DOD“l-best” DDODODOODODOODODODODODO
00odoooooooobooooobooooooonoooooooooooooooo
Jodo00O 1000000000 DbODO00000DObOoOO0o000ooDooOoOoOoOooon
goooooboboobobobbobbotboodoooooobobbobbbbooooUob o
00000o000ooDoooo0ooo00o0ooDo0oo00ooooo0o0oooog“SE
trigram[] Situation and Event dependent trigram 000 (6) 0000000000
o0o0oooU0o0oooUoUooooD 4oUooooooooo

goboooboobobobobooobooboobooboboboobobooobooboo
gooodboooobooooboobooooooboobboobbooboooooo
goobooboobooboooobobobooboobooobooboobooobooo
goobooboobooboobooboboboooobOobDooobOobDooboobooo
goobo0oboboooboo0oboo0obOoobOoobobooobOooboobooobooo
goobodobooboobooooboobobOoobDoobOoooboooDoooobooo
goo0o0obooo0oooo0obOo0obOo0oboobobOoobOooboDoobboobooo

00o0oooooog Vol 50 No. 2 563-574 (Feb. 2009)

08 OD0OO0OO0OO0OO0OO0O0O0O0OOOOOOOO

Table 8 Results of extracting meta-information using recognized transcription.
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Table 9 Word accuracy of the speech recognition results (2003/9/5).
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Fig.6 Relations between ASR performance vs. extracting meta-information performance
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