
EXPERIMENTS
• Task

– stored signal: a video recording of 24-hour TV broadcast
– reference signals: ten 15-s segments randomly chosen from the stored signal
– dimensions of histograms = 256

• Results
CPU times required after the reference signal was given

⑥

SSDA

TAS

proposed

2092 msec

165 msec

84 msec Note:
contribution rate = 97.5%, number of maps = 100

SSDA :
the Sequential Similarity Detection Algorithm was used for featu re matching in the 
compressed feature space instead of performing skipping as the proposed method

When the bounding technique was not employed in the proposed met hod, the search 
time was 95 msec.
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BOUNDING DETAILS⑤
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Procedure
<preparation stage>
1. extract features

from the stored signal
2. create a histogram for each

feature frame of the stored signal
3. determine piecewise linear maps
4. create compressed features
<search stage>
1. extract features

from the reference signal
2. create a histogram

for the reference signal
3. create compressed features 

according to each linear map
4. matching and skipping (iteration)
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Speeding up TAS
• Dimension reduction based on piecewise linear maps

• Distance bounding  (       ⑤)
– calculate a lower bound of inter-histogram distance

using mapped histograms and projection distances

APPROACH③

Note :
1. Standard dimension reduction (ex. PCA, ICA)

－compress the whole feature space using a common function : inefficient
2. Typical component extraction methods for each local area

(ex. FastMap [Faloutsos 1995], projected clustering [Aggarwal 1999])

－degrade accuracy or need computationally expensive post-processing

1x
2x

4x

3x

5x6x

linear map (1)

linear
map (2)

linear
map (3)

linear 
map (4)

Compressed representation
obtained by dividing the path
and performing KL transformation.

stored histogram sequence : continuous

• Objective: Quick audio/video signal search
(similarity-based search: usually very time-consuming)

• Approach (       ③):
Accelerate the search while guaranteeing the same search results

• Dimension reduction based on piecewise linear maps

• Distance bounding for efficient skips in the search

• Experiments: Approx. 2 times faster than TAS (       ②)
(       ⑥) (84 msec for 24-hour stored signal)

ABSTRACT

reference signal
a known audio
or video signal

stored signal
a long audio
or video stream

calculate signal similarity
using a certain distance measure

①

BACKGROUND
• Problem of similarity-based audio/video search

– search speed
(high dimensionality, quantitative accuracy requirements)

• Time-series Active Search (TAS) [Kashino 1999]
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– omit unnecessary matches around
the window based on the distance
between feature histograms
while mathematically guaranteeing
the same search results

Even faster methods are needed
Internet
multi-channel broadcasting

for
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