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A study on structuring large-scale broadcast video archives
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Intelligent video access based on structuring of a news video archive
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A General Framework for Large Scale Video Indexing
Using Multi-modal Analysis

Duy-Dinh LE Shin’ichi SATOH Michael E. HOULE Dat P. T. NGUYEN

The Graduate University
for Advanced Studies

% Large scale videos need easy, efficient and
scalable tools for indexing and retrieving.

% Using human face information for indexing is
required since human face is one of the most
important objects in video, especially news video.

% Multi-modal analysis can help to bridge the

National Institute of Informatics National Institute of Informatics The University of Tokyo

Field of Research

VIRMA is a video indexing and retrieval system that
can provide:

“* Easily access to video contents using faces and
names extracted from video.

** Quickly find news stories, video shots related to
a person appearing in video.

semantic gaps.
N NG /

** Face extraction and normalization using a robust
face and eye detector.

“ PCA is used for feature extraction and reduction.

“ Named entity recognition using the LingPipe tool.

“* Face grouping using RSC-based clustering.

“ Name and face association using a machine
translation method implemented by GIZA++.

linton

[ Lowinsky

%& o L‘I.'S.'.'.. '
Experiments

1. TRECVID 2003 Dataset 3. Representative faces found by
“* 133 hour video of CNN and ABC news in 1998. RSC-based clustering model.

“ Average frames per shot: 100.

“ Number of news stories: 4,376.

“ Low quality video.

4. Name-face association by a
machine translation method.

——

[ albrignt |

Clinton |

2. Face extraction and normalization

< Normalized size: 52x60.

“* Feature reduction using PCA: 786 eigenfaces.
“ Number of extracted faces: 28,896.

clinton | | wolf Blitzer |
5. Video navigation by faces and
names.
< Demo is available at:
% http://satoh- News Face
lab.ex.nii.ac.jp/users/ledduy/Demo stories Clusters

| =k |

NI I Duy-Dinh LE — The Graduate University for Advanced Studies (SOKENDAI)

TEL : 03-4212-2679 FAX : 03-3556-1917 Email : ledduy@grad.nii.ac.jp




Multimodal Video Indexing from Intermediate Concepts

Stéphane Ayache
CLIPS / IMAG
NIl Intfernship student

Shin'ichi Satoh
National Institute of Informatics

Field of Research
\_/

» Content-based access of large video
libraries

» Search by visual similarity is inefficient
because far from users needs

= Need 1o extract semantic from
\;ultimodal cues )

( Aim of Research
\_/

¢ Semantic indexing with a
number of concepts

* Provide a framework to bridge the
semantic gap

large

* Merge semantic information from
\several cues (eg. Image, Text) )

Approach

e Detect infermediate concepts from unimodal cues
v Visual concepts (Sky, Greenery, Building, Studio setfing, Skin)
v Topic concepts (Economic, Politic, Sport, Weather)
e Derive High-level semantic concepts from intermediate concepts @
e Exploiting implicit relations and contexis between the concepts

B>

>>
+
+

> > > >
+
+
oo

Research Description

Visual Concepts:

Classification of patches in each keyframes from Low-level features }
(Color, Texture, Motion). Supervised SVM classifier

Topic Concepts:

Classification of each speech

Multimodal Integration:

segment from Automatic Speech
Transcription. Trained on Reuters corpora with Rocchio classifier

Exploits topologic and semantic contexts from visual and topic concepts

O — Multilayer Fusion N\
E}\b SVM
R Fu5|_o_n —
Classifier SVM
A—T Fusion
@ ——>»[ swm |_—7"| Classifier
-
assitier R
@ / Qiis &

Conclusion - Future works:
» Intermediate concepts help to
bridge the semantic gap
* Many possibilities of fusion
» Better use of Topic concepts
* Handle imbalanced input feafures .+

%,

Stéphane Ayache
Email: stephane.ayache@imag.fr
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On Intuitive Search Interface
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Information retrieval is a random and drift process. Users' information needs change suddenly, or ambiguous
information needs become clear. There are mainly three techniques to support retrieval, keyword search, browsing
and information visualization. Each technique has problems, but if they are integrated like ‘Concentric Ring View'
we proposed, intuitive search can be realized. Intfuitive search interface will clarify ambiguous information needs
and properly guide novice users to desired information.
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Semantic extraction through multimodal analysis
from large scale news video archives

Jean Martinet Shin’ichi Satoh
National Institute of Informatics

m m

‘Digital content analysis ‘Image annotation / region naming
-Automatic indexing of image / video
-Semantic understanding and automatic databases for retrieval and browsing
description of multimedia documents *Text illustration
‘Find images or any visual content
‘Inter-media data mining related to a given text

L J

-General approach of inter-media data mining:
‘Take advantage of information redundancy across several ——
modalities (visual, textual, audio) -
-Associate information across media (e.g. visual data and words) automatic speech RecognV \:y frames

or Closed-caption

Shot segmentation

Semantic extraction from video news archives: {keywords}
-Correlation of visual and textual information i 2

{feature vectors}

‘Unsupervised methods using probabilities theory and statistic tools color, texture
Data pre-processing merica o
Text Video Ganger
+ Filter ASR / closed-caption -+ Extract feature vectors from Si‘éiii
keywords with standard text tessellated key-frames P
processing techniques (stop- < Cluster feature vectors into e
word filtering, stemming) visually similar categories Seer ° 0
0 wa O c
(using K-means) work SR =y I
3 5 — Eﬁ i world o O

Keywords | Clusters in feature space |

X 4
Gy

55§ & % §
visual and textual data (TRECVID, NHK) F&EEFSE ¥ < SR

< ooeds onuewas 0) aoeds a1Nea] WOL]

+ Co-occurrence of blocks and keywords g ez @
+ Block position, context of occurrence m L keyword3
+ Mutual info, block / keyword entropy H 2
I(X:Y)= Z Z p(z,y)log p(r‘g‘\‘ ' ; C, Cs keyword1 keyword2
yeY zeX p(z)p(Y)

From feature space to semantics space \‘ \'
- Keyword signature in feature space vectorof patch _ *ector ofkeywords

*Block = vector of keywords | O CremiEhEs (1R |

*Keyword = vector of blocks —
On-going works e s Lkt
- Feature selection B b .3 f‘
- Weight regions and keywords — * ' v 5 2

(size and position of regions, tf.idf ) | kR 11;»@%@&5&!!531:}; ER9zv7 2 1vaenes ||

+ Structure keywords in ontology

Jean Martinet Shin’ichi Satoh

jean@nii.ac.jp satoh@nii.ac.jp
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