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A Method to Retrieve Video Telop Based on the Distance
of Character Image Features between Query and Telop

NOBUKI NISHIKAWA," MASAMI SHISHIBORI,tt SATORU TSUGE
and KENJI KITA

Video telop retrieval methods based on telop characters can retrieve the corresponding
telops to the query from the huge video data. The conventional methods make the text data
from the image data of telop characters by recognizing all telop characters in the video data,
and then the full text search is operated toward the recognized text data. The conventional
methods can not retrieve with high precision, because all telop characters can not recognize
as their right characters perfectly. In this paper, a new video telop retrieval method based
on telop characters is proposed. In order to specify the suitable telop, this method recognizes
the only corresponding telop characters to the query keyword not all characters. This method
calculates the distance between each image features of telop characters and template image
features of query keyword. The number of distance calculations can decrease by indexing the
multidimensional data for image features of telop characters. Experimental results, using 91
query keywords, show that the average precision of proposed method using 1-gram feature
becomes 98.61%, and using 2-gram feature becomes 99.59%. Moreover, the retrieval time can
be obtained in about 0.5 seconds when using 2-gram feature.
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Fig.1 Outline of the conventional method.
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Table 1 Example of character class which fail to

recognize.
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Fig.2 Outline of an idea of the proposed method.
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Fig.3 Outline of the proposed method.
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Fig.4 Example of division and scanning direction.

4. JO0oaooaod

41 0000000
0000000000000000000000
0¥ oo0o0o00000000000000000
00000000000 000D000D0000000
00000000000 000D0000000000
00000O00D0D0D0O0000 400000000
000000000000000400000000
000000000000000000000000
0o0ooo0o0og
00010 0000000000
00000 NxNOODOOOOOODOOOOO
00020 000000000000000
0000000000000 D000D000000
0oooo 0:=1,2,3,4000000
00030 0O0O000000O0O0D0O0000000
0
mO1,2,---, NxNOOOOOOOOOOOOO
0000000000000000000000
l., 00000
0000nLOLOBOL 0000000000000
000000000000000000000000
000000000000000000000000
0000O0ooO mOdl,2,---,NxNOOOOO m
00000000000000000 dy,: O000n
00 mO0000000 00000000000
00000000005 0000000000000
000000000000 00000000D00D
000000 (1)oooo

= —t (1)

b

4.2 O00O0O0OO0O0OO

goboooooooooooooboooooooo
gooooboooooobooooooboooooooo
goooboboooooooooooboooooooo
gobooooooooobooboooo

Dec. 2007

TN

A

.1ﬁF

COEXRICHITE
FULUTR
ﬁstat%usnﬂim@/ KR
45%%%%4&

¥ ¥

REZEDIULITR
05 0DO0O0ODOO0ODO
Fig.5 Example of DC extraction.
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Fig.6 Difference of shape of the same characer.
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Fig.7 Outline of making a telopDB.
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Fig.8 Calculation of the similarity.
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oooooo 1-gram 00000000000 200
ooboo0o1000o000boc0o0bO0g 2-gram
goboobDOo2gram 0000000000 0OOO
gooooobooobooobooooboooboooon
goboodoi1o30 1-gramUO0O00000O 10
3000
gooodo 40 2-gram 000000
loobooooooooooooooooooo
gboooobooboOon 2gram0oooooooOn
goboooo so 1-gramO00000004000
ooboooooooo
ooboooooooono
gobooo 1020 1-gram 000000 1020
oo
gobood 30 0odod 2-gram 0
gobool1oooooooooooooo 100
gobOoooooooooon 2-gram 0000
gbooOdz2gramd0O00OO0 90000
ooboog40 O0OO000
gooooooO 2gram 00000000 DB
gooooooooooboooooo
goboog sh 1-gramO0O0O000 4000
ooooooooo
oobooobo400000 30000D0O0O0O0ODO
oob lgramO0000000O00OO0O0OCOOOOOO
gooooodo 2gram0O0000000O0O00O0OO
oooooobooooooo

6. U u

6.1 0000

goboboooooooobooboooooooooo
gobobeob0O0030000000000O0DOODODO
gooobooobooboboobooobooboo

Dec. 2007

000000000000000000000 DVD
000000000000000000000000
0000000000000000000000000
0000000000000 00000000000
0000000000000000000000000
00D0000000000000000000000
0000000000 00000

O001-gram 00000000000 2560400
x64000000000 2-gram 000000000
00 512025642560 00 000000000000
0000000000000 00000000000
000600000 900000000000000
00000000000 000D000001000 9
0001000000000 90000000000
0000000000000 00000000000
000000000000 00000000000Dn
000000000000000000000000
000000000000 000000D000000
0D0D00000000D00D00000000000
0D0000000000000000000000
0000000000 00000D000
0000000000000 0000000000
0000000000 40000 910000000
0000000000 00000000 310000
0000000000000000000000000
0D0000000000000000000000
oooooooon
000000D0000D00000000000000
FOYWOoOoOOoOoOoOoOoOoOoDOOoOoOO0OOoOoO0O0O0O
000000000000000000000000
000000000000009100000000
00D000000000D00D00000000000
0000000000000 00000000000
000600000 3000600000 300000
000000000000 000000000000
0000000000 320000 5000000
00000000 DO0MO000D0000o00onono
00DMO00000MO0000000oo0ononon
0000000000000 D00D000000000
00D0000000000000000000000
000000000000 000000000000
0000000000000000000000

e CPU Intel(R) Pentium4 3.20 GHz

e 000 PC-4200 DDR2 SDRAM 1G byte

6.2 0000

000000000000 00000000000



Vol. 48 No. SIG 20(TOD 36)

1100

1000

00

800

Stk (F)

700

600

soolf

1 2 3 4 5 3 7 3 9
Fr7L— M GH

010 O000O0O0O0OOOOO0O0OO0OOOOO0OO0O0O0OOOOO

Fig. 10 The number of character kinds in each movie.
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Table 2 Experimantal results of the proposed method

using each templates of 1-gram feature.

oooooo ooo (%) ooooo (%)
1-3 98.83 98.50
1-4 98.78 98.45
1-5 98.92 97.61
1-6 98.92 98.61
1-7 98.71 97.38
1-8 98.62 98.30
1-9 98.92 98.61

03 00oOooooooooD 2-gram00000D00O00O0OO
Table 3 Experimantal results of the proposed method

using each templates of 2-gram feature.

oooooo ooo (%) ooooo (%)
1-3 100.00 99.59
1-4 100.00 99.57
1-5 100.00 99.58
1-6 100.00 99.59
1-7 100.00 99.59
1-8 100.00 99.59
1-9 100.00 99.57
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Table 4 Experimental results of the conventional method

(1 candidate character).

gooooo oooooo (%) oooooo (%)
1-3 89.98 100.00
1-4 91.29 100.00
1-5 91.60 100.00
1-6 91.87 100.00
1-7 91.50 100.00
1-8 93.81 100.00
1-9 94.33 100.00

05 00000000 200000000000000
Table 5 Experimental results of the conventional method

(2 candidate characters).

gooooo oooooo (%) oooooo (%)
1-3 99.06 100.00
1-4 99.06 100.00
1-5 98.74 100.00
1-6 98.74 100.00
1-7 98.74 100.00
1-8 98.74 100.00
1-9 98.74 100.00

06 00O0O0OODOODO 300000O0ODODObDODO
Table 6 Experimental results of the conventional method
(3 candidate characters).

gooooo oooooo (%) oooooo (%)
1-3 99.41 98.81
1-4 99.41 98.93
1-5 99.27 99.02
1-6 99.27 99.02
1-7 99.41 99.02
1-8 99.38 98.98
1-9 99.22 98.79
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Table 9 The details of processing time of the proposed method (3 hours).

000 (s) OO0 (s) 00000 (s) OO0 (s) DO00 (s)
1-gram 0.269 0.006 0.088 0.010 0.143
2-gram 0.525 0.006 0.194 0.004 0.291
010 DOOO0O0OooDoOoooooooo3o0ooo
Table 10 The details of processing time of the proposed method (30 hours).
000 (s) OO (s) 00000 (s) OO0 (s) 0000 (s)
1-gram 1.111 0.007 0.094 0.010 0.971
2-gram 2.693 0.006 0.193 0.003 2.454
o0 . 00000000000 D00000000D0000O
wl T o . g 000000000000000000000000
N 000000000000000000000000
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Fig.11 Retrieval precision compared the conventional
method with the proposed method.
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Table 7 F-measure of each method.

oooooo 1-gram 2-gram gooo
1-3 0.9866 0.9979 0.9953
1-4 0.9861 0.9978 0.9953
1-5 0.9826 0.9979 0.9937
1-6 0.9876 0.9979 0.9937
1-7 0.9804 0.9979 0.9937
1-8 0.9846 0.9976 0.9937
1-9 0.9876 0.9978 0.9937
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Table 8 Cpu-time of preprocessing and retrieval of each

method.
000 (s) 000000 (s) o000 (s)
oooo 409.47 464.00 0.020
1-gram 409.47 — 0.269
2-gram 409.47 — 0.525
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