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» TRECVID ‘05: A new hope for the visual modality?
v’ Poor ASR because of non-English broadcasts
v Best quality of video data so far

» Do the lessons learned still hold?
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Semantic Pathfinder
TRECVID 2004
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vl best analysis path on a per-concept basis
Proven utility on a lexicon of 32 concepts

»Our 2005 experiments focus on content
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Preliminaries

» Data preparation
v We randomly split training set a priori into 4 sets
v’ Three sets for training (30%), 1 set for validation (10%)
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» Concept annotation
v' Common annotation effort as basis
v' Extended manually to 101 concepts
v Incomplete, but reliable

» Machine learning architecture £33 e
v Support Vector Machine .
v’ Learn optimal parameters

.+ .+~ ¥ Using 3 x 3-fold cross validation
"+~ ¥ Or grid-search on a ‘grid’

\
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Learning 101 Concepts
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Learning 101 Concepts
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Content Analysis Pathfinder
TRECVID 2005

» Determine best content analysis path for all 101 concepts
L v' Unimodal analysis

Lexicon . v Multimodal analysis

Pathfinder . v' Machine learning
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Feature vector
Feature extraction Supervised learning  Fusion schemes
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Visual Feature Analysis

Proto-Concepts: semantic image region captured by
v' Combination of color invariance and natural image statistics
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More visual analysis —=
In our BBC Rushes talk
Building Road
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Textual Feature Analysis
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“Car buckles help reduce deadly accidents, state officials announced today.”
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Late Fusion

Introduction NS Pro’s
Lexicon o v'Focus on individual strength of modalities
Rathiindey v'Fusion in semantic space

Results >Conss

v'Expensive in terms of learning effort
v'Possible correlation in mixed feature space is lost

Text
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Fusion SVM e
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Early Fusion

Introduction | PrO,S
Lexicon B v Requires only one learning phase
CEESSSEY v Truly multimedia representation used for learning semantics
Results | }Con’s

| v'"Multimodal features combination rather ad hoc
v'One modality is likely to dominate representation

Early
Fusion

Visual
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Textual Analysis Results

Obvious or Sparse
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Visual Analysis Results
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Early Fusion Results
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Semantic Pathfinder
TRECVID 2005

Introduction [ Concept examples
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Benchmark Results

TRECVID 2005
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Semantic Concept

» Benchmark performance
v  Completely generic approach,
v"No fine tuning on Chinese, Arabic, or English
v Average precision only one side of the coi
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Satisfaction?
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User Satisfaction?
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Conclusions & future work

nere e Semantic pathfinder facilitates generic indexing
Lexicon B v Currently detects up to 101 concepts

Pathfinder B v Some concepts are content, others are style, or context
Results | v’ For content a separation between analysis steps exists also

» To fuse, or not to fuse?
v No best method for all concepts exists,
v’ Best to learn optimal approach per concept
v’ Sparse, person x, and ill-defined concepts still problematic
v Power of visual modality underestimated

» Input for discussion

v" Focus on specific indexing methods is hampering progress?
Focus on commercials or anchors in concept detection
results is hampering progress?
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Thanks for your attention

» More info on semantic video indexing:
Cees Snoek
@ http://www.science.uva.nl/~cgmsnoek

@ cgmsnoek@science.uva.nl =

I l Come see our demo’s

» More info on visual features: »
v' See BBC rushes talk by Jan van Gemert

» More info on video retrieval:
v’ See search talk by Marcel Worring
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