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ȴɉɑɆɈɑɋɓɎɋ

ü ȨɈɋɊɋɓɎɋ

Ç ȩɊɋ Ɏɗɕɔɑɢɍəɤɘɗɥ ɒɋɘɔɊɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ 

ɈɎɊɋɔ?

Ç ȴɗɓɔɈɓɡɋ ɕɔɊɛɔɊɡ ɐ ɔɕɎɗɆɓɎɤ ɈɎɊɋɔ

Ç ȦɑɉɔɖɎɘɒɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

Ç ȭɆɐɑɤɝɋɓɎɋ, ɕɑɆɓɡ
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ȩɊɋ Ɏɗɕɔɑɢɍəɤɘɗɥ ɒɋɘɔɊɡ 
ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɈɎɊɋɔ?

ÇȵɔɎɗɐ ɊəɇɑɎɐɆɘɔɈ Ɉ ɇɆɍɋ ɚɎɑɢɒɔɈ

ÇȩɋɓɋɖɆɜɎɥ ɗɜɋɓɆɖɎɋɈ Ɋɑɥ ɇɡɗɘɖɔɉɔ 

ɕɖɔɗɒɔɘɖɆ

ÇȵɔɎɗɐ ɚɖɆɉɒɋɓɘɔɈ Ɉ ɇɆɍɋ

3
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ȴɉɑɆɈɑɋɓɎɋ

Ç ȨɈɋɊɋɓɎɋ

ü ȦɑɉɔɖɎɘɒɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

ü ȦɑɉɔɖɎɘɒ GMLabVideoGroup

Ç ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

Ç ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

Ç ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ Ɉ ɉɖɆɚɋ

Ç ȭɆɐɑɤɝɋɓɎɋ, ɕɑɆɓɡ
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȴɗɓɔɈɓɡɋ ɣɘɆɕɡ:

1. ȴɕɎɗɆɓɎɋ ɈɎɊɋɔ:

a. ȶɆɍɇɎɋɓɎɋ ɈɎɊɋɔ ɓɆ ɗɜɋɓɡ

b. ȵɔɗɘɖɔɋɓɎɋ ɊɋɖɋɈɆ ɗɜɋɓ

2. ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ



CS MSU Graphics & Media Lab (Video Group)

7

ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɆɍɇɎɋɓɎɋ ɓɆ ɗɜɋɓɡ

1. ȰɆɌɊɡɏ ɐɆɊɖ ɔɕɎɗɡɈɆɋɒɔɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ 

ɖɆɍɇɎɈɆɋɘɗɥ ɓɆ ɇɑɔɐɎ 32x32 ɕɎɐɗɋɑɆ

2. Ȫɑɥ ɐɆɌɊɔɉɔ ɇɑɔɐɆ ɗɘɖɔɎɘɗɥ ɉɎɗɘɔɉɖɆɒɒɆ 

ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɥɖɐɔɗɘɎ

},,1),,({),,( mkyxhtyxʅ k ==

ɉɊɋ -),( yx ɐɔɔɖɊɎɓɆɘɆ ɇɑɔɐɆ Ɉ ɐɆɊɖɋ,

-=64m ɐɔɑɑɎɝɋɗɘɈɔ əɖɔɈɓɋɏ ɥɖɐɔɗɘɎ Ɉ ɉɎɗɘɔɉɖɆɒɒɋ.
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɆɍɇɎɋɓɎɋ ɓɆ ɗɜɋɓɡ

3. ȨɡɝɎɗɑɥɋɘɗɥ ɒɋɖɆ ɖɆɍɓɔɗɘɎ ɗɔɗɋɊɓɎɛ ɐɆɊɖɔɈ

},,1),,,()1,,({)1,,( mktyxhtyxhtyxdH kk =-+=+

,)))1((()1(
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɆɍɇɎɋɓɎɋ ɓɆ ɗɜɋɓɡ

4. Ȫɑɥ ɇɔɑɋɋ əɗɘɔɏɝɎɈɔɏ ɖɆɇɔɘɡ Ɉ əɗɑɔɈɎɥɛ ɗɘɆɇɎɑɢɓɔ 
ɈɡɗɔɐɎɛ ɖɆɍɓɔɗɘɋɏ ɐɆɊɖɔɈ ɒɆɗɗɎɈ ɔɇɖɆɇɆɘɡɈɆɋɘɗɥ 
ɈɡɗɔɐɔɝɆɗɘɔɘɓɡɒ ɚɎɑɢɘɖɔɒ:

}.1,1,1,1,8,1,1,1,1{ --------=F

5. ȴɕɖɋɊɋɑɋɓɎɋ ɗɒɋɓ ɗɜɋɓɡ:

ȫɗɑɎ ,))(( ThtDiffF i > ɘɔɉɊɆ-it ɕɔɑɔɌɋɓɎɋ ɗɒɋɓɡ ɗɜɋɓɡ.

ȵɖɎ ɕɔɗɘɖɔɋɓɎɎ ɊɋɖɋɈɆ əɝɎɘɡɈɆɤɘɗɥ ɘɔɑɢɐɔ ɖɆɍɓɔɗɘɎ, 
əɊɔɈɑɋɘɈɔɖɥɤɟɎɋ ɣɘɔɒə əɗɑɔɈɎɤ.

-Th ɓɋɐɔɘɔɖɡɏ ɕɔɖɔɉ.
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȵɔɗɘɖɔɋɓɎɋ ɊɋɖɋɈɆ ɗɜɋɓ
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1. ȳɆɛɔɊɎɘɗɥ ɒɆɐɗɎɒɆɑɢɓɔɋ 

ɍɓɆɝɋɓɎɋ Ɉ ɒɆɗɗɎɈɋ 

ɖɆɍɓɔɗɘɋɏ

2. ȷɘɖɔɎɘɗɥ ɈɋɖɞɎɓɆ ɊɋɖɋɈɆ

3. Ȫɑɥ ɕɖɆɈɔɏ Ɏ ɑɋɈɔɏ ɝɆɗɘɋɏ 
ɒɆɗɗɎɈɆ ɕɖɎɒɋɓɥɋɘɗɥ ɕ.1
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ

ȴɗɓɔɈɓɡɋ ɣɘɆɕɡ:

1. ȵɔɍɎɜɎɔɓɎɖɔɈɆɓɎɋ ɐɔɖɔɘɐɔɉɔ ɚɎɑɢɒɆ ɇɔɑɋɋ ɊɑɎɓɓɔɒ

2. ȵɔɗɘɖɔɋɓɎɋ ɔɜɋɓɐɎ ɖɆɍɓɔɗɘɎ

3. Ȩɡɇɔɖ ɓɆɎɑəɝɞɋɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

4. ȵɔɗɘɖɔɋɓɎɋ ɊɋɖɋɈɆ ɓɆɎɑəɝɞɋɉɔ ɐɆɓɊɎɊɆɘɆ

5. ȴɇɖɆɘɓɡɏ ɕɔɎɗɐ

6. ȹɗɖɋɊɓɋɓɎɋ ɔɜɋɓɔɐ ɕɖɥɒɔɉɔ Ɏ ɔɇɖɆɘɓɔɉɔ ɕɔɎɗɐɆ
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ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ
ȵɔɍɎɜɎɔɓɎɖɔɈɆɓɎɋ

1. ȵɔɍɎɜɎɔɓɎɖɔɈɆɓɎɋ ɐɔɖɔɘɐɔɉɔ ɚɎɑɢɒɆ ɇɔɑɋɋ ɊɑɎɓɓɔɒ

a) ȨɡɇɎɖɆɋɘɗɥ ɊɔɒɎɓɎɖəɤɟɆɥ ɗɒɋɓɆ 

ɗɜɋɓɡ

b) ȷɔɗɘɆɈɑɥɋɘɗɥ Ɉɋɐɘɔɖ ɗɜɋɓ ɐɆɓɊɎɊɆɘɔɈ 

(ɔɇɛɔɊ Ɉ ɞɎɖɎɓə)

c) Ȫɑɥ ɐɆɌɊɔɏ ɗɜɋɓɡ ɐɆɓɊɎɊɆɘɆ ɐɔɔɖɊɎɓɆɘɡ ɗɒɋɓ ɗɜɋɓ 
ɗɔɕɔɗɘɆɈɑɥɤɘɗɥ Ɏ Ɉɡɕɔɑɓɥɋɘɗɥ ɕ.2

,ThDD i ¢-ȫɗɑɎ ɘɔ ɗɜɋɓɆ ɕɔɒɋɝɆɋɘɗɥ ɐɆɐ ɐɆɓɊɎɊɆɘ

D1

D3

D7D6

D2

D5D4

D
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ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ
ȴɜɋɓɐɆ ɖɆɍɓɔɗɘɎ

2. ȵɔɗɘɖɔɋɓɎɋ ɔɜɋɓɐɎ ɖɆɍɓɔɗɘɎ

a) ȳɆɛɔɊɎɘɗɥ ɗɒɋɟɋɓɎɋ Ɋɔɝɋɖɓɋɏ ɕɔ 
ɔɘɓɔɞɋɓɎɤ ɐ ɊɔɒɎɓɎɖəɤɟɋɏ ɗɒɋɓɡ 
ɗɜɋɓɡ(Dô) Ɉ ɊɑɎɓɓɔɒ ɚɎɑɢɒɋ

D

DôôDô

b) ȵɖɔɎɍɈɔɊɎɘɗɥ ɕɔɎɗɐ ɇɑɎɍɐɎɛ ɕɔ 
ɐɔɔɖɊɎɓɆɘɋ Ɏ ɗɎɑɋ ɗɒɋɓ ɗɜɋɓɡ, ɓɆɝɎɓɆɥ 
ɗ ɐɔɖɓɥ

c) ȨɡɇɎɖɆɋɘɗɥ ɑəɝɞɎɏ ɐɆɓɊɎɊɆɘ ɕɔ 
ɗɑɋɊəɤɟɋɏ ɒɋɖɋ:

,)'()'(),'( 22

iii ttDDDDDiff -+-= a

ɉɊɋ

-it

-'t

-a

ɕɖɋɊɕɔɑɔɌɎɘɋɑɢɓɔɋ ɕɔɑɔɌɋɓɎɋ Dô.

ɕɔɑɔɌɋɓɎɋ

ɐɔɣɚɚɎɜɎɋɓɘ, ɈɡɖɆɈɓɎɈɆɤɟɎɏ ɈɑɎɥɓɎɋ 
ɕɔɑɔɌɋɓɎɥ Ɏ ɗɎɑɡ ɈɋɖɞɎɓɡ ɐɆɓɊɎɊɆɘɆ

D1

D3

D7D6

D2

D5D4

Dô
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ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ

ȴɜɋɓɐɆ ɖɆɍɓɔɗɘɎD

DôôDô

d) ȸɆ Ɍɋ ɗɆɒɆɥ ɕɖɔɜɋɊəɖɆ ɕɔɈɘɔɖɥɋɘɗɥ Ɋɑɥ 
Ɉɗɋɛ ɈɋɖɞɎɓ ɐɔɖɔɘɐɔɉɔ ɚɎɑɢɒɆ, ɉɑəɇɎɓɆ 
ɐɔɘɔɖɡɛ <5

S
D

_
d

if
fe

re
n

c
e

Position

Dô

SD_threshold

Pos_threshold

tô

Found 

nothing

e) ȫɗɑɎ ɓɋ ɓɆɏɊɋɓɔ ɇɑɎɍɐɎɛ ɈɋɖɞɎɓ 
ɕɔɑɆɉɆɋɒ, ɝɘɔ ɎɗɐɔɒɆɥ ɈɋɖɞɎɓɆ ɑɋɌɎɘ ɓɆ 
ɉɖɆɓɎɜɋ

f) ȫɗɑɎ ɓɆɏɊɋɓɔ <3 ɈɋɖɞɎɓ, ɘɔ ɕɔɑɆɉɆɋɒ, 
ɝɘɔ ɕɔɎɗɐ ɓɋəɗɕɋɞɋɓ

g) ȨɡɝɎɗɑɥɋɒ ɖɆɍɓɔɗɘɢ:

.),'(),( 1 ä=
k

ikk DDDiffDDDiff
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ȷɖɆɈɓɋɓɎɋ ɚɎɑɢɒɔɈ

ȴɇɖɆɘɓɡɏ ɕɔɎɗɐ

3. Ȩɡɇɔɖ ɓɆɎɑəɝɞɋɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

4. ȵɔɗɘɖɔɋɓɎɋ ɊɋɖɋɈɆ ɓɆɎɑəɝɞɋɉɔ ɐɆɓɊɎɊɆɘɆ

5. ȴɇɖɆɘɓɡɏ ɕɔɎɗɐ

6. ȹɗɖɋɊɓɋɓɎɋ ɔɜɋɓɔɐ ɕɖɥɒɔɉɔ Ɏ ɔɇɖɆɘɓɔɉɔ ɕɔɎɗɐɆ

a) çȶɆɍɇɔɖè ɊɋɖɋɈɆ ɊɑɎɓɓɔɉɔ ɚɎɑɢɒɆ

b) ȵɔɑəɝɋɓɎɥ ɒɆɗɗɎɈɆ ɗɒɋɓ ɗɜɋɓɡ

c) ȵɔɗɘɖɔɋɓɎɋ ɕɔɊɊɋɖɋɈɆ

ȴɜɋɓɐɆ ɖɆɍɓɔɗɘɎ ɔɐɔɓɝɆɘɋɑɢɓɔ:

.2/)))',((min)),(((min),( 1 s
s

k
k

ji DDCrossDiffDDDiffVVDiff +=
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȻɆɖɆɐɘɋɖɎɗɘɎɐɎ ɆɑɉɔɖɎɘɒɆ

Ȩɖɋɒɥ ɕɔɗɘɖɔɋɓɎɥ ɎɓɊɋɐɗɆ:

ȷɐɔɖɔɗɘɢ ɕɔɎɗɐɆ:

ȴɉɖɆɓɎɝɋɓɎɥ:

-llO ),( ɊɑɎɓɆ ɚɎɑɢɒɆ.

),,max()),log(( qpmmmO =

-qp, ɐɔɑɑɎɝɋɗɘɈɆ ɗɜɋɓ Ɉ ɗɖɆɈɓɎɈɆɋɒɡɛ 
ɚɖɆɉɒɋɓɘɆɛ

Ȱɔɖɖɋɐɘɓɔ ɖɆɇɔɘɆɋɘ ɘɔɑɢɐɔ ɗ ɊɔɗɘɆɘɔɝɓɔ 
ɇɔɑɢɞɎɒɎ ɈɎɊɋɔ, ɓɋ ɗɕɖɆɈɑɥɋɘɗɥ ɗ 
ɕɋɖɋɒɔɓɘɎɖɔɈɆɓɓɡɒ ɈɎɊɋɔ
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɋɍəɑɢɘɆɘɡ

ȦɑɉɔɖɎɘɒ ɘɋɗɘɎɖɔɈɆɑɗɥ ɓɆ ɇɆɍɋ Ɏɍ ~900 ɚɎɑɢɒɔɈ, ɖɆɍɇɎɘɡɛ ɓɆ 5 ɉɖəɕɕ.

˹͔ͦͣͪ ͎ͪͯͨͨ·
˾͔͊ͣͪ͘ ͎ͪͯͨͨ·

(Mb)

˾͔͊ͣͪ͘ ͙͔ͤ͒ͫ͊͟

(Mb)

˾͔͊ͣͪ͘ ͔ͨͦͫ͡ 

͙ͫ͗͊ͭΎ(Mb)

1 7170 4,6 0,86

2 870 1,0 0,18

3 2690 0,9 0,18

4 3050 2,5 0,43

5 480 0,74 0,05

˻͋Ά͔͙͔͒ͤͤͤ͊Ύ 

͎ͪͯͨͨ͊
13900 9,74 1,7

ȶɆɍɒɋɖ ɉɖəɕɕ ɚɎɑɢɒɔɈ Ɏ Ɏɛ ɔɕɎɗɆɓɎɏ
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɋɍəɑɢɘɆɘɡ

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Recall

P
re

c
is

io
n

Group 2



CS MSU Graphics & Media Lab (Video Group)

19

ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɋɍəɑɢɘɆɘɡ
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ȶɋɍəɑɢɘɆɘɡ
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ȦɑɉɔɖɎɘɒ GMLabVideoGroup
ȶɋɍəɑɢɘɆɘɡ

21
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ȴɉɑɆɈɑɋɓɎɋ

Ç ȨɈɋɊɋɓɎɋ

ü ȦɑɉɔɖɎɘɒɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

Ç ȦɑɉɔɖɎɘɒ GMLabVideoGroup

ü ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

Ç ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

Ç ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ Ɉ ɉɖɆɚɋ

Ç ȭɆɐɑɤɝɋɓɎɋ, ɕɑɆɓɡ



CS MSU Graphics & Media Lab (Video Group)

23

ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

ȴɗɓɔɈɓɆɥ ɎɊɋɥ:

ȵɖɋɊɗɘɆɈɎɘɢ ɈɎɊɋɔɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ Ɉ ɈɎɊɋ ɗɘɖɔɐɎ ɗɎɒɈɔɑɔɈ Ɏ 
ɗɈɋɗɘɎ ɍɆɊɆɝə ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɈɎɊɋɔ ɐ ɍɆɊɆɝɋ ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɗɘɖɔɐ 

ȴɗɓɔɈɓɆɥ ɕɖɔɇɑɋɒɆ:

ȩɖɆɒɔɘɓɡɏ Ɉɡɇɔɖ ɈɋɗɔɈɔɏ ɚəɓɐɜɎɎ Ɋɑɥ ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɗɘɖɔɐ
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

ȵɖɋɊɑɔɌɋɓɔ ɝɋɘɡɖɋ ɒɋɘɔɊɆ:

1. ȵɖɋɊɗɘɆɈɑɋɓɎɋ ɚɎɑɢɒɆ Ɉ ɈɎɊɋ ɒɆɗɗɎɈɆ ɊɑɎɓ ɗɜɋɓ

2. ȨɎɊɋɔ - ɒɆɗɗɎɈ ɕɔɐɆɊɖɔɈɡɛ ɎɍɒɋɓɋɓɎɏ ɥɖɐɔɗɘɎ

3. ȷɔɛɖɆɓɋɓɎɋ ɊɑɎɓɡ ɈɋɐɘɔɖɆ ɉɑɔɇɆɑɢɓɔɉɔ ɊɈɎɌɋɓɎɥ ɔɘ ɐɆɊɖɆ ɐ ɐɆɊɖə

4. ȰɔɒɇɎɓɎɖɔɈɆɓɓɡɏ ɒɋɘɔɊ

ȹ Ɉɗɋɛ ɒɋɘɔɊɔɈ ɋɗɘɢ ɔɇɟɆɥ ɝɆɗɘɢ ïɆɑɉɔɖɎɘɒ ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɗɘɖɔɐ
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȷɘɖɆɘɋɉɎɥ ɕɔɎɗɐɆ

25

string1

string2

ȨɡɝɎɗɑɋɓɎɋ ɒɋɖɡ ɗɛɔɊɗɘɈɆ:
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȨɋɗɔɈɆɥ ɚəɓɐɜɎɥ

26

1. ȧɎɓɆɖɓɆɥ ɈɋɗɔɈɆɥ ɚəɓɐɜɎɥ

2. ȱɎɓɋɏɓɆɥ ɈɋɗɔɈɆɥ ɚəɓɐɜɎɥ

3. Categorical scoring
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȨɋɗɔɈɆɥ ɚəɓɐɜɎɥ

27

4. ȰəɇɎɝɋɗɐɆɥ ɈɋɗɔɈɆɥ ɚəɓɐɜɎɥ

5. Mean-weighted scoring

ȴɇɔɍɓɆɝɋɓɎɋ: ),( pq
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

ȪɑɎɓɆ ɗɜɋɓɡ

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

ȦɑɉɔɖɎɘɒ:

1. ȵɔɗɘɖɔɋɓɎɋ Ɋɑɥ ɐɆɌɊɔɉɔ ɐɆɊɖɆ 48-əɖɔɈɓɋɈɔɏ ɉɎɗɘɔɉɖɆɒɒɡ 

ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɥɖɐɔɗɘɎ

2. ȷɖɆɈɓɋɓɎɋ ɉɎɗɘɔɉɖɆɒɒ:

.|)()1(|))1(()1(
1

ä
=

-+=+=+
m

k

kk ththtdHStDiff

},,1),()1({)1( mkththtdH kk =-+=+

3. ȵɖɎɒɋɓɋɓɎɋ ɆɊɆɕɘɎɈɓɔɉɔ ɕɔɖɔɉɆ (ɓɋ ɔɕɎɗɆɓ)

4. ȵɔɑəɝɋɓɎɋ ɔɕɎɗɆɓɎɋ ɚɎɑɢɒɆ Ɉɋɐɘɔɖɔɒ ɊɑɎɓ ɗɜɋɓ
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȪɑɎɓɆ ɗɜɋɓɡ

a) çȩɖəɇɔɋ ɗɔɕɔɗɘɆɈɑɋɓɎɋè ɚɖɆɉɒɋɓɘɔɈ

ÇȳɋɊɔɗɘɆɘɐɎ:

b) ȵɖɎɒɋɓɎɒɔ ɘɔɑɢɐɔ ɊɔɗɘɆɘɔɝɓɔ çɊɑɎɓɓɡɛè ɚɎɑɢɒɔɈ

ÇȪɔɗɘɔɎɓɗɘɈɆ:

a) ȷɘɆɇɎɑɢɓɆɥ ɖɆɇɔɘɆ ɗ ɎɗɐɆɌɋɓɓɡɒ ɈɎɊɋɔ

b) Ȱɔɖɔɘɐɔɋ ɔɕɎɗɆɓɎɋ ɚɎɑɢɒɆ (~5kb/h )

c) ȧɡɗɘɖɡɏ ɕɔɎɗɐ

c) ȧɔɑɋɋ ɝəɈɗɘɈɎɘɋɑɋɓ ɐ ɔɞɎɇɐɆɒ ɊɋɘɋɐɘɔɖɆ ɗɜɋɓ, ɝɋɒ GMLabVideoGroup

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

)))((( pqpO -
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȮɍɒɋɓɋɓɎɥ ɥɖɐɔɗɘɎ(Color-shift 
Signature)

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

Ç ȷɘɖɔɎɘɗɥ ɉɎɗɘɔɉɖɆɒɒɆ                
ɖɆɗɕɖɋɊɋɑɓɎɥ ɥɖɐɔɗɘɎ Ɋɑɥ 

ɐɆɌɊɔɉɔ ɐɆɊɖɆ

Ç ȷɔɛɖɆɓɥɋɘɗɥ ɖɆɍɓɔɗɘɢ 

ɉɎɗɘɔɉɖɆɒɒ ɗɔɗɋɊɓɎɛ ɐɆɊɖɔɈ

ȦɑɉɔɖɎɘɒ:
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȮɓɚɔɖɒɆɜɎɥ ɔ ɊɈɎɌɋɓɎɎ (Centroid 
Signature)

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.

2. ȮɓɚɔɖɒɆɜɎɥ ɔ ɊɈɎɌɋɓɎɎ

Ç ȳɆɛɔɊɥɘɗɥ ɗɖɋɊɓɎɋ ɐɔɔɖɊɎɓɆɘɡ 5% ɗɆɒɡɛ ɗɈɋɘɑɡɛ/ɘɋɒɓɡɛ ɕɎɐɗɋɑɔɈ

Ç ȷɔɛɖɆɓɥɋɘɗɥ ɋɈɐɑɎɊɔɈɆ ɖɆɍɓɔɗɘɢ ɈɋɐɘɔɖɔɈ ɗɔɗɋɊɓɎɛ ɐɆɊɖɔɈ
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ 
ȰɔɒɇɎɓɎɖɔɈɆɓɓɡɏ ɒɋɘɔɊ

"Detection of video sequences using compact signatures ",
T.C. Hoad and J. Zobel, ACM Transactions on Information

Systems (TOIS), 24(1):1-50, January 2006.
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȲɋɘɔɊɡ ɕɔɐɆɊɖɔɈɔɉɔ ɔɕɎɗɆɓɎɥ ɈɎɊɋɔ

ÇȳɋɊɔɗɘɆɘɐɎ:

ÇȪɔɗɘɔɎɓɗɘɈɆ:

a) ȽəɈɗɘɈɎɘɋɑɢɓɔɗɘɢ ɐ ɎɗɐɆɌɋɓɎɥɒ ɈɎɊɋɔ

b) ȪɑɎɓɓɔɋ ɔɕɎɗɆɓɎɋ ɚɎɑɢɒɆ

c) ȲɋɊɑɋɓɓɡɏ ɕɔɎɗɐ

a) ȨɔɍɒɔɌɓɔɗɘɢ ɕɔɎɗɐɆ ɐɔɖɔɘɐɎɛ ɚɖɆɉɒɋɓɘɔɈ

b) ȪɔɗɘɔɈɋɖɓɔɗɘɢ ɕɔɎɗɐɆ
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȶɋɍəɑɢɘɆɘɡ

34

1. ȸɋɗɘɎɖɔɈɆɓɎɋ ɈɋɗɔɈɡɛ ɚəɓɐɜɎɏ

ȧɆɍɆ ɊɆɓɓɡɛ: 170 ɒɎɓəɘ (1,9 Gb) broadcast-ɈɎɊɋɔ.

ȶɆɇɔɘɆ ɕɖɔɈɋɖɥɑɆɗɢ ɓɆ 18 ɍɆɕɖɔɗɆɛ, ɎɒɋɤɟɎɛ Ɉ ɇɆɍɋ ɒɓɔɉɔ 
ɊəɇɑɎɐɆɘɔɈ

ȸɋɗɘɔɈɡɏ ɓɆɇɔɖ:
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ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ
ȶɋɍəɑɢɘɆɘɡ

35

2. ȸɋɗɘɎɖɔɈɆɓɎɋ indecision-points
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ȴɉɑɆɈɑɋɓɎɋ

Ç ȨɈɋɊɋɓɎɋ

ü ȦɑɉɔɖɎɘɒɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

Ç ȦɑɉɔɖɎɘɒ GMLabVideoGroup

Ç ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

ü ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

Ç ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ Ɉ ɉɖɆɚɋ

Ç ȭɆɐɑɤɝɋɓɎɋ, ɕɑɆɓɡ
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ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
ñPractical Elimination of Near-Duplicates from Web Video Searchò
ACM International Conference on Multimedia, Sep. 2007

ɿʘʧʨʦʩ
ʈʘʟʙʠʝʥʠʝ ʥʘ 

ʩʮʝʥr

ɺr ʙʦʨ 

ʢʣʁ ʯʝʚrʭ 

ʢʘʜʨʦʚ

ʇʦʩʪʨʦʝʥʠʝ 

ʛʣʦʙʘʣɹʥr ʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʋʪʦʯʥʝʥʥr ʡ 

ʧʦʠʩʢ

ʇʦʩʪʨʦʝʥʠʝ 

ʣʦʢʘʣɹʥr ʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʉʫʞʝʥʠʝ ʧʦʠʩʢʘʈʝʟʫʣɹʪʘʪ
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ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

ȵɔɗɘɖɔɋɓɎɋ ɉɑɔɇɆɑɢɓɡɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
Practical Elimination of Near-Duplicates from Web Video Search
ACM International Conference on Multimedia, Sep. 2007
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ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

ȹɘɔɝɓɋɓɓɡɏ ɕɔɎɗɐ

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
Practical Elimination of Near-Duplicates from Web Video Search
ACM International Conference on Multimedia, Sep. 2007

n ïɊɑɎɓɆ ɚɎɑɢɒɆ Ɉ ɇɆɍɋ,

df ïɖɆɍɓɔɗɘɢ ɊɑɎɓ ɊɈəɛ ɈɎɊɋɔ,

w ïɖɆɍɒɋɖ ɔɐɓɆ ɕɔɎɗɐɆ.

aV ïɚɎɑɢɒ-ɍɆɕɖɔɗ,

aV ïɚɎɑɢɒ Ɏɍ ɇɆɍɡ,
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ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

ȸɋɗɘɎɖɔɈɆɓɎɋ

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
Practical Elimination of Near-Duplicates from Web Video Search
ACM International Conference on Multimedia, Sep. 2007

Ç ȶɆɍɒɋɖ ɇɆɍɡ 12970 ɚɎɑɢɒɔɈ

Ç ȧɆɍɆ ɕɔɗɘɖɔɋɓɆ ɓɆ ɔɗɓɔɈɋ 24 YouTube-ɍɆɕɖɔɗɔɈ

Ç ȵɖɎ ɘɋɗɘɎɖɔɈɆɓɎɎ Ɋɑɥ ɐɆɌɊɔɉɔ ɚɎɑɢɒɆ-ɍɆɕɖɔɗɆ ɗɘɖɔɎɑɎɗɢ ɉɖɆɚɎɐɎ 

Recall/Precision Ɋɑɥ ɖɆɍɓɡɛ ɍɓɆɝɋɓɎɏ ɕɔɖɔɉɆ ɗɛɔɊɗɘɈɆ ɚɎɑɢɒɔɈ

Precision ïɕɖɔɜɋɓɘ ɓɋɕɖɆɈɎɑɢɓɔ ɔɕɖɋɊɋɑɋɓɓɡɛ ɕɆɖ.

Recall ïɕɖɔɜɋɓɘ ɔɕɖɋɊɋɑɋɓɓɡɛ ɕɖɆɈɎɑɢɓɔ ɚɎɑɢɒɔɈ ɔɘ ɔɇɟɋɉɔ 

ɐɔɑɑɎɝɋɗɘɈɆ ɕɔɛɔɌɎɛ ɚɎɑɢɒɔɈ Ɉ ɉɖəɕɕɋ Ɉ ɉɖəɕɕɋ



CS MSU Graphics & Media Lab (Video Group)

42

ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

ȨɡɈɔɊɡ

Xiao Wu, Alexander G. Hauptmann and Chong-Wah Ngo
Practical Elimination of Near-Duplicates from Web Video Search
ACM International Conference on Multimedia, Sep. 2007

ÇȳɋɊɔɗɘɆɘɐɎ:

ÇȪɔɗɘɔɎɓɗɘɈɆ:

a) ȳɋɗɘɆɇɎɑɢɓɔɗɘɢ ɕɖɎ ɖɆɇɔɘɋ ɗ ɎɗɐɆɌɋɓɓɡɒ ɈɎɊɋɔ

b) ȲɔɌɋɘ ɎɗɐɆɘɢ ɘɔɑɢɐɔ ɇɑɎɍɐɎɋ ɕɔ ɊɑɎɓɋ ɚɖɆɉɒɋɓɘɡ

c) ȲɋɊɑɋɓɓɡɏ ɕɔɎɗɐ

a) Ȩ ɘɋɔɖɎɎ ɒɔɌɋɘ ɎɗɐɆɘɢ ɓɋɍɓɆɝɎɘɋɑɢɓɔ ɕɋɖɋɒɔɓɘɎɖɔɈɆɓɓɡɋ 
ɚɖɆɉɒɋɓɘɡ
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ȴɉɑɆɈɑɋɓɎɋ

Ç ȨɈɋɊɋɓɎɋ

ü ȦɑɉɔɖɎɘɒɡ ɗɔɕɔɗɘɆɈɑɋɓɎɥ

Ç ȦɑɉɔɖɎɘɒ GMLabVideoGroup

Ç ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɗɘɖɔɐ

Ç ȮɋɖɆɖɛɎɝɋɗɐɎɏ ɒɋɘɔɊ

ü ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ ɗɔɕɔɗɘɆɈɑɋɓɎɥ Ɉ ɉɖɆɚɋ

Ç ȭɆɐɑɤɝɋɓɎɋ, ɕɑɆɓɡ
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ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ 

ɗɔɕɔɗɘɆɈɑɋɓɎɥ Ɉ ɉɖɆɚɋ

ȦɑɉɔɖɎɘɒ:

1. ȶɆɍɇɎɋɓɎɋ ɓɆ ɗɜɋɓɡ

2. ȨɡɊɋɑɋɓɎɋ ɐɑɤɝɋɈɡɛ ɐɆɊɖɔɈ ɓɆ ɔɗɓɔɈɋ 

ɆɓɆɑɎɍɆ ɊɈɎɌɋɓɎɥ

3. Ȫɑɥ ɐɆɌɊɔɉɔ ɐɑɤɝɋɈɔɉɔ ɐɆɊɖɆ ɗɘɖɔɎɘɗɥ 

ɉɎɗɘɔɉɖɆɒɒɆ ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɥɖɐɔɗɘɎ

çClip-based Similarity Measure
for Hierarchical Video Retrievalè, Yuxin Peng,hong-Wah Ngo, MIRô04, 
October 15ï16, 2004, New York, New York, USA



CS MSU Graphics & Media Lab (Video Group)

ȵɔɎɗɐ ɔɕɘɎɒɆɑɢɓɔɉɔ 
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4. ȷɘɖɔɎɘɗɥ ɒɋɖɆ ɗɛɔɊɗɘɈɆ ɗɜɋɓ:)},(Ĕ),({
2

1
),( jijiji ssssssSim ff +=

),,(max),(
,..}2,1{,..},2,1{

jqip
qp

ji rrIntersectss
==

=f

-),(Ĕ ji ssf Ɉɘɔɖɔɋ ɕɔ ɈɋɑɎɝɎɓɋ ɍɓɆɝɋɓɎɋ ɣɘɔɉɔ ɒɆɐɗɎɒəɒɆ

5. ȷɘɖɔɎɘɗɥ ɊɈəɊɔɑɢɓɡɏ ɉɖɆɚ ɗɔɕɔɗɘɆɈɑɋɓɎɥ ɊɈəɛ ɚɎɑɢɒɔɈ

-== },..,,{},,..,,{ 2121 qp yyyYxxxX ɔɕɎɗɆɓɎɥ ɊɈəɛ ɚɎɑɢɒɔɈ

-),,( EYXG ɊɈəɊɔɑɢɓɡɏ ɉɖɆɚ, }),(|),{( ThyxSimyxE jiji >=
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6. ȨɡɊɋɑɋɓɎɋ ɔɊɓɔɍɓɆɝɓɔɉɔ ɊɈəɊɔɑɢɓɔɉɔ ɕɔɊɉɖɆɚɆ

1)

2) ȫɗɑɎ ɕɋɖɋɇɖɆɓɡ Ɉɗɋ ɈɋɖɞɎɓɡ     ,ɘɔ Ɉ   ɗɔɊɋɖɌɋɘɗɥ Ɏɗɐɔɒɡɏ ɉɖɆɚ

X3) ȵəɗɘɢ                - ɋɟɦ ɓɋ ɖɆɗɗɒɔɘɖɋɓɓɆɥ ɈɋɖɞɎɓɆ     . ȸɔɉɊɆ XxiÍ

-== {}},{ BxA i ɊɈɆ ɖɆɍɓɡɛ ɒɓɔɌɋɗɘɈɆ.

4) ȵəɗɘɢ -ÍYAN )( ɒɓɔɌɋɗɘɈɔ ɈɋɖɞɎɓ, Ɉ ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɕɔɕɆɗɘɢ Ɏɍ

ɈɋɖɞɎɓ Ɉ .A ȫɗɑɎ ,)( BAN = ɘɔ ɕɔɒɋɝɆɋɒ ɈɋɖɞɎɓə
ix

ɐɆɐ ɔɇɖɆɇɔɘɆɓɓəɤ Ɏ ɕɋɖɋɛɔɊɎɒ ɓɆ ɕ.2, ɎɓɆɝɋ ɓɆ ɕ.5.

5) ȳɆɛɔɊɎɒ ɈɋɖɞɎɓə.\)( BANy jÍ

{}=M

X M
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6) ȫɗɑɎ }{,,),( jj yBB{z}AAʪʦMyz Ç=Ç=Í

Ɏ ɕɋɖɋɛɔɊɎɒ ɓɆ ɕ.4, ɎɓɆɝɋ ɓɆ ɕ.7

7) ),( ji yxPMM Ä= , ɔɘɒɋɝɆɋɒ     Ɏ ɕɋɖɋɛɔɊɎɒ ɓɆ ɕ.2.ix

X1

X2

X3

Y1

Y3

Y2

X1

X2

X3

Y1

Y3

Y2

X1

X2

X3

Y1

Y3

Y2

A={X1,X3}

B={Y2}

N(A)={Y2,Y3}
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ȦɑɉɔɖɎɘɒ Optimal Matching

1) ȮɓɎɜɎɆɑɎɍɆɜɎɥ ɒɋɘɔɐ ɈɋɖɞɎɓ

qjyl

piwxl

j

iji

,1,0)(

;,1),max()(

==

==

2) ȵɔɗɘɖɔɋɓɎɋ ɒɆɐɗɎɒɆɑɢɓɔɉɔ ɉɖɆɚɆ

})()(|),{(),,,( ijjijil wylxlyxEEYXG =+==

Ȯ ɔɊɓɔɍɓɆɝɓɔɉɔ ɉɖɆɚɆM ɓɆ ɔɗɓɔɈɋlG

3) ȫɗɑɎ M ɗɔɊɋɖɌɎɘ  Ɉɗɋ ɈɋɖɞɎɓɡ,X

ɘɔ ɔɕɘɎɒɆɑɢɓɡɏ ɉɖɆɚ ɕɔɗɘɖɔɋɓ, ɎɓɆɝɋ ɓɆ ɕ.4

{}},{,, ==ÎÍ BxAMxXx iii4) ȨɡɇɎɖɆɋɒ  

7. ȵɔɗɘɖɔɋɓɎɋ ɔɕɘɎɒɆɑɢɓɔɉɔ ɉɖɆɚɆ

çClip-based Similarity Measure
for Hierarchical Video Retrievalè, Yuxin Peng,hong-Wah Ngo, MIRô04, 
October 15ï16, 2004, New York, New York, USA



CS MSU Graphics & Media Lab (Video Group)

ȦɑɉɔɖɎɘɒ Optimal Matching

49

5) ȫɗɑɎ ,)( BAN
lG = ɘɔ ɎɊɋɒ ɓɆ ɕ.9, ɎɓɆɝɋ ɓɆ ɕ.6

6) ȳɆɛɔɊɎɒ .\)( BANy
lGjÍ

7) ȫɗɑɎ }{,,),( jj yBB{z}AAʪʦMyz Ç=Ç=Í

Ɏ ɕɋɖɋɛɔɊɎɒ ɓɆ ɕ.5, ɎɓɆɝɋ ɓɆ ɕ.8

8) ),( ji yxPMM Ä= Ɏ ɕɋɖɋɛɔɊɎɒ ɓɆ ɕ.3.

9) ȨɡɝɎɗɑɥɋɒ },)()({min , ijjiNyAx wylxla
lGji

-+= ÎÍ

,

),(

,)(

,)(

)(Ĕ

î
í

î
ì

ë

Í+

Í-

=

ʠʥʘʯʝvl

Bvavl

Avavl

vl ɈɡɝɎɗɑɥɋɒ ɓɆ ɔɗɓɔɈɋ.,Ĕ
ĔĔ ll

EGl

10) .,Ĕ Ĕ ll
GGll == ȵɋɖɋɛɔɊ ɓɆ ɕ.6.
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ȵɔɗɘɖɔɋɓɎɋ ɒɋɖɡ ɗɛɔɊɗɘɈɆ 

ɚɎɑɢɒɔɈ

8. ȵɔɗɘɖɔɋɓɎɋ ɒɋɖɡ ɗɛɔɊɗɘɈɆ

1) ȴɜɋɓɐɆ ɓɆ ɔɗɓɔɈɋ ɗəɒɒɡ ɈɋɗɔɈ ɖɋɇɋɖ ɉɖɆɚɆ:,)(
p

w
XYSim

ij

OM

ä
=

2) ȹɝɋɘ ɕɔɖɥɊɐɆ ɗɜɋɓ

.
],[

,

),(,0,]},1[],1,[max{

),(,0,,1]1,1[

00,0

],[
p

qpC
Sim

MyxjijiCjiC

MyxjijiC

jori

jiC DP

ji

ji =
î
í

î
ì

ë

Î>--

Í>+--

==

=

3) Interference factor .
||2

),(
qp

M
YXSimIF

+
=

ȲɋɖɆ ɗɛɔɊɗɘɈɆ:

ä
=

=
IFDPOMi

ii YXSimYXSim
,,

).,(),( a
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ȶɋɍəɑɢɘɆɘɡ

ȶɆɍɒɋɖ ɇɆɍɡ: 21 ɝɆɗ ɈɎɊɋɔ (19929 ɗɒɋɓ ɗɜɋɓɡ)

ȳɋɐɔɘɔɖɡɋ ɖɋɍəɑɢɘɆɘɡ:
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ȶɋɍəɑɢɘɆɘɡ


