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New Challenges

Dataset Videos:
200hours,

O VILIEUS.,
Query Videos:
2010 clips,
4000 minutes.
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Our Contributions

Multi-module processing
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Time sequency consistence

For copy location .
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Multi-module System

Module 3
PIP

Picture in picture type 1
(The original video is

inserted in front of a
background video)

Module 4
Flip

Video horizontal mirroring

Module 1

Global

Global quality
decrease such
as blur,
adding noise,

System

four modules

Module 2
L_ocal

Partial content alteratio
such as occlusion,
shift, and crop, ......
(including the Picture in Picture
type 2, the original video is the

background) )
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System Overview

(" Feature ) " Copy \ ({, )
‘ Quer:y j Extraction Detection Module Fu§|on R
Global Frame matching Global Commit E
— 1T

Local iy —) | Local Depend =\ S
Time matching (=7 JL —V U

PIP Feature set ! 1 | PIP Depend
Flip — :j Confidence FIipJCLommit L

— Time Code calculating
J \_ T
Flowchart of ICT_MCG_CBCD System
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o o
-m%u Feature for Global Module

‘.

= DC coefficients based Block Gradient
Histogram Feature

= [ Advantage] fast, low-dimension, robust to
global transformations
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Block Gradient Histogram Feature

eaie
Image Block 1-Gradient of each pixe
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1-8dims|2-8dims| ............ 210 Degree

[llustration of Block Gradient Histogram for Global Module
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Block Gradient Histogram Feature

The Global feature is robust to many transformations:
Change of image quality:

0.6
0.5
0.4
0.3
0.2
0.1

0
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e Feature for Local Module

‘.

= KLT based Local Patch Feature with
Spatial Information

= [ Advantage] robust to partial occlusion, crop,
and shift
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|_ocal Feature with Spatial

Information

To increase discriminability of local features, we
present a method to add spatial information:

Spatial Neighborhood

Local
patch
a

Illustration of local feature with spatial information
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The introduction of spatial information could effectively increase
discriminability of local features, thus improve the matching
precision:

val Prec

erage Retrie

Av

Categories of querv images

Comparison of retrieval precision
before and after using spatial information
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Comparison of matching effect
before and after using spatial information




Feature for PIP Module

_J U U J U U U ViU U U

System

= Edge detection based PIP boundary
determination

= Block Gradient Histogram features extraction for
PIP region(the same as giobal moduie )

= [ Advantage] robust to change of scale and
position, simple and fast than scale-invariant
local feature based method
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PIP Boundary Detection

Fusion,

de-nois
and PIP
location

Edge Detection g 7
Of Each e
Keyframe

[llustration of PIP boundary location and some instances .
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7/ ) _
@ Feature for Flip Module

et &

‘.

= \ertical Mirror feature

= Global features and local features
extraction for flip module(the same as
previous steps)

= [Advantage] robust to vertical mirror,
simple and fast
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Rotation-Invariant Feature

Patch 3 Gradient
Histogram

A > vV

I SRV N )

N X Ty

¥ K (3,3,3,2,3,5,1,4)

[ Obtain Mirror | Find Mirror
Feature I i

(3,4,1,5,3,2,3,3) 17
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Time Sequence Consistency method

Oloo (‘)1010 @00:02  @00:05  (@00:07 (')0902 00903

lnlvlv lv 33 lv

\>l N
508\‘0510 > —>01:05 .

» O-range search using ANN Indexing structure

Result of matching frame

Graph for copy location

M = maxZwelght(node) (1)

|JXII

7

| T FE PR+ >
Video similarity based on matching frame-paif's
using time sequence consistency method

frame, — frame, of Video, ,if M > g 2)

location =
none, else

Result of matching video
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Result Fusion Method

We tried number of fusion methods including

non-hierarchical method and hierarchical method.

Non-hierarchical method means we use 4 modules to calculate each

query separately at the same time, and only the one with high score will
be submitted.

Quer Global
Local
PIP
Flip
[ character ] simple but slow, hig:ﬁ:fzzall but low precision,
hard to determine the score threshold 21
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Result Fusion Method

We tried number of fusion methods including non-
hierarchical method and hierarchical method.

Hierarchical method submits the result of each module in some sequence.

For each query, if any previous module has found its corresponding video,
we submit the result, and then turn to process the next query.

uer Not
(g/l eg Q — - —> copy
=i o — U — o —> 1
|::>ﬁ (@) —
D % =) P
Vonl bl o
Submit?— <Submit?>—— <Submit?2>— <Submit?2-—

Yy vy v v
[ character ] fast and high precision, but depend heavily on
process sequence
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Result and Discussion

Tested in the CIVRO07_CBCD dataset, the hierarchical method
performs best for most queries, and processing time is reduced greatly.

The results of our system in TRECVID2008 CBCD in accordance

with the phenomena.

TRECVID 2008: copy detection results
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Result and Discussion

Tested in the CIVRO07_CBCD dataset, the hierarchical method
performs best for most queries, and processing time is reduced greatly.

The results of our system in TRECVID2008 CBCD in accordance
with the phenomena.
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mean F1 for TPs

Result and Discussion

TRECVID 2008: copy detection results

Run name: MCG-ICT-CAS.v.ICTCECDREL
Run type: video-only
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mean F1 for TPs

Result and Discussion

TRECVID 2008: copy detection results

Run name: MCG-ICT-CAS.v.ICTCECDREL
Run type: video-only
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Result and Discussion

TRECVID 2008: copy detection results

Eun name: MCG-ICT-CAS .wv. ICTCECDREL
Run type: video-only
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mean F1 for TPs

Result and Discussion

TRECVID 2008:

Run name:

copy detection results

MCG-ICT-CAS.v.ICTCBCDREL

Run type: video-only
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Result and Discussion

Future work:
Introduce more features such as
color, trajectory... etc;
Object-level copy detection;
Scalable mining of large video
databases for practical application.
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Any further questions, please contact:
ts@ict.ac.cn
zhyd@ict.ac.cn
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