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SUMMARY #1

SUBJECT

* A quick audio/video signal search method
based on feature dimension reduction

APPROACH (0a#3)
Piecewise linear representation of feature trajectories

* Dynamic segmentation
(our previous work [ICASSP02] : equi-partition)

- segment-based PCA
PROBLEM
- a huge amount of calculation for dynamic segmentation
SOLUTION (0a #5)
- suboptimal partitioning of feature trajectories

RESULTS (33 #6)

« Compression performance : .
almost the same as the optimal one

 Calculation for compression : 1/5000 of the optimal one

APPROACH #3

Piecewise linear representation of feature trajectories

P ﬂ _X_l\ ‘H—’z’(j/_ﬂ—ﬁj\ .
T T
N

Sequential feature trajectory (created from the store(i signal)
How to get the representation

(our previous work [ICASSP02])
K Equi-partitioning :
partitioning feature trajectories into segments of equal length

* Segment-based PCA :
. perform PCA (Principal Component Analysis) in every segment

(this work)

(« Dynamic segmentation :
partitioning feature trajectories dynamically
so as to minimize the average dimensionality

_* Segment-based PCA
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DETAILS #5

Dynamic segmentation
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—> needs a huge amount of calculation (cost = (MAz) )

To reduce calculation costs...

Suboptimal approach (cf. Proc.)

* Local search : (calculation cost > (MA))
determine each boundary independently and in order of time

e Efficient pruning :  (calculation cost > Q\/I\/ ))
based on coarse-to-fine approach

Note : M =number of segments, A =width of shiftable range, K=constant (usually K << A)

BACKGROUND #2

Objectives quick search for audio/video signals

query :
a known
audio or video signal

Matching
(based on a certain distance measure)

database :
a long audio or video signal stream

Applications

* retrieving for broadcasting music and movies
 checking copyright materials on the Internet

Problems high dimensionality of features
 Calculation for matching : large
 Indexing algorithm : not suitable

Feature dimension reduction 1s necessary

OUTLINE #4
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EXPERIMENTS #6
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 Database :
a video recording of a 24-hour TV broadcasting

* Dimensions of histograms : 256

* Number of segments : 1000

» Required contribution ratio : 0.95

 The initial positions of boundaries : obtained by equi-partitioning

Results (width of shiftable range = 500)
Dimension reduction performance = almost the same as the others

Equi-partitioning | DP Local search | proposed

6.37024 6.36971

Average dimension | 6.85034 unable

Calculation comparison =>much less than the others
( 1/6000 of DP, 1/15 of the local search )

Equi-partitioning | DP
1.0x10’

Local search | proposed
2.0x10° 2.2x10°

Number of operations |1.0x10°




