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Abstract

This paper describes a new multimedia summarization technique based on automatic extraction of
emphasized speech. The proposed method estimates emphasized portions of speech at high accuracy,
by using prosodic parameters such as pitch, power and speaking rate. As the method does not employ
any speech recognition technique, it enables highly robust estimation under noisy environments. To
extract emphasized portions of speech, the method introduces a metric, “degree of emphasis” that
indicates how much emphasized each speech segment is. Given an article, the method computes the
degree of emphasis for each speech segment in it. When a user requests the summary content of the
article, the method collects the emphasized segments referring to the user specified ‘summarization
rate.” Preference experiments were performed in which subjects were conducted to select better
summary content out of ones created by our method and ones made by a fixed interval approach. The
preference rate of our method was 80%, and this result suggests that the proposed method can
regenerate proper summary contents.

@ 1 4 )4



[2]

(3]

[4][5]

( 1/10,1/100 )
[6]
BGM
[7108][91[10][11]
[11]

2-1.

2-2.

10

[12]

[12]

1 12 356 7



[13] 8

2-4.

2-3.
10

2228

0.699s

0.414 3.546s 0.075s
1s

81% 1.5s 96%

1s

0.5s

BB SRR
250

200 -

160 |

100 1

50 1

0.1 0.5 0.9 1.3 1.7 21 2b5 2.9 83
Time [s]

3
G Ce
Ci-Cj-Cx
Cq | unigram bigram trigram
Pemp(CY | Pemp(GIC) | Pemp(CGJGC)
Prnrm(Ci) Prom(Cy{C) Pnrm(C{GC)
3.
1
2 13
[14]
2.
0
+Df0
P
+DP
( ) | dp
+Ddp




Cx I
pemp(Ck) pnrm(Ck) | I
ac G -
C L L
Pemp(Ci IG)  Pemp(CUGiG) Prrm(CdG) T T el %;
Prm(CIGC) i . o i
unigram bigram + | e 3 i la
trigram l = t=[ % " "-
X L 4.
C(1=12,..L) f 2-6.
Pe(f) P (f) X
RE(f) =1 aRmdCr |Ct-Ct- 2+ oRomdCr ICs- 1)+ egfemdCr) (1)
AN =1 aRurnfCr [Cr -2+ rpRurnfCr Cr-0) + rgRurnkCr) (2) ‘ "
| & 3 @
I 1i(i=1,2,3)
(1) (2) I:)Xemp KX
Pyxarm N « = |09PXerrp|'_|09Panm 5)
Peemp= OPE()  (3)
I 5 Kx
) 6
P)(nrm:? Py () (4) Ky
@ @ -
Ts Te Ts
Kt Kyx>Kt
2-5.
MK,
« " 0.2
4
) )
) )
1 0
d
d=1s 02, ] 10 S ] %0 il
[16] 5. Kx



Kx>Kt

-0 P RTE-F AANE-F MBETI-F

altl =]

TR DB G-

B

k

3-1.

707

10

807

173 193
256
3 @
(close )
(open ) 3
85%
2780
1956 1955
1711
1712 58
64
4 open
close 80%
1
80%
3.
Close | 89% 87% 88% 91%
Open | 84% 91% 92% 87%
Close | 82% 80% 80% 82%
Open | 78% 80% 79% 7%
8 open



3-2.

1500
750
113 M ” 13
“ ”
2
dp = Ddp
9 open
”
13 ” 13 ” 13
BEE B EAYY
0.85 T T
08 L W*
075 | i
07 L
065 |
06 L L L
0 500 1000 1500 2000
PS5~ AT BT S U]
S dp, tadpE
s £ dp, TAPE
0.82 i

0.8 1

0.78 -

0.76 1

0.74

aA—FJ ey oHA2 2"

“ ”

10

(
) 1/10 1/15
1/30 10
5
80
5.
1/30 1/15 1/10
IT (600s) | 100% | 80% | 70% | 8%
(600s) | 80% | 100% | 80% | 86%
(900s) | 8% | 80% | 70% | 76%
(900s) | 90% | 90% | 70% | 83%
BSE (500s) | 60% | 90% | 90% | 80%
100% | 90% 70% 86%
(1200s)
10 9% 50% 70% 70%
(1800s)
85% 82% 4% 81%
3-3.
6 6
10
1 1
11 2 a 6
5 o
B a
7
7 A C
D F




i~
5
<
+
i,
I
=

Rl DI |

o
1o
I
S
E
5
>
iz
-

<o
m
K
5
g
=

£
i

ME

4
S}
=
S
1
3K
12
3]
=<

1
e
&
e
.
&
m

A

]
)
J
)
J
)

AOREEDN
= i
E“
E
- lC,' ;A %
ER 3 h
3 y o
| " -
9 "0
0 0
Yy N
u
)
©

85%

80%

Ao [
11.
80%

FLepsi s N

D

10




NTT

NTT

[1] 2002 . , pp.135, 2002.

[2] Tonomura Y., Akutsu A., Taniguchi Y., Suzuki G.:
Structured Video Computing, IEEE Multimedia, Vol.
1, No. 3, pp.34-43, Fall 1994.

(3] , :

: D-

,Vol.J85-D- , No.2, pp.200-209, 2002.

[4] , , Incremental

Reference Interval-free DP

Vol. 95, No. 123(SP95 25 -36), pp.81-88, 1995.

(5] , , :

, PP-239-240, 2000-03.

[6] Chen F R., Withgott M.: The use of emphasis to
automatically summarize a spoken discourse, Proc
IEEE Int. Conf. Acoust. Speech Signal Process., Val
1, pp.1.229-232, 1992,

(7] : ,

, SP99-86, pp.1-7, 1999.
(8] , , ,

, SP99-39, pp.17-24, 1996.

(9] : : :
, SP92-131, pp65-72, 1993.

[10] : , ,

, Vol. 58, pp.561-568, 2002.
[11] Tosa N., Nakatsu R.: Life-Like Communication

Agent —Emotion Sensing Character “MIC’ and
Feeling Session Character “MUSE’, I|EEE
International Conference on Multimedia Computing
and Systems, pp.12-19, 1996.

[12] 2
, , pp-316-342.,
[13]
,Vol. 36, No. 11, pp1020-1026, 1995.
[14] : ;

pp.589-590, 1979-03.

[15] Linde Y., Buzo A., Gray R. M.: An agorithm for
vector quantizer design, IEEE Trans. Commun., Vol.
Com 28, pp.84-95, 1980.

[16] : :

, Pp.99-100, 2002-9.



