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Introduction

� Generic concept detection required
� We propose: Semantic Value Chain
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� Interactive retrieval required
� We propose: Semantic Video Search Engine
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� Produced video is result of an authoring process
� Author starts with semantic intention
� Author uses style elements to convey semantic message
� Author produces digital multimedia document

� Video analysis is inverse authoring process

Semantic Value Chain
Semantic Value 

Chain
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General Link Architecture

� Concept detection is pattern recognition problem
� Each link obtains a vector pattern representation
� Exploits annotated lexicon for supervised learning

� Use Support Vector Machine for classification
� Grid search for optimal SVM parameters
� Split development data in different sets
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Content Link

� Unimodal
� 1 out of 15 frames were reduced to vector i,  of 18 visual 
concepts (sky,grass,…) using color invariant features

� Cluster reduced processing from +/- 250 days to 48 hours
� Learn word associations between speech and concept
� Construct frequency histogram t

� Multimodal
� Concatenate t with i into fused vector m
� Rank concepts based on validation set performance

References:
Geusebroek et al, PAMI ‘01

Seinstra & Koelma, CCPE, ‘04
Gauvain et al, Sp. Comm. ‘02

Semantic Value 

Chain

Das-2
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Ranked list

� Concept Order
� AC1 vs AC2

� Concept Threshold
� AC1 (0.5)  vs AC3 (0.1)

� Station Separation
� AC1 vs COM
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� Relies on semantic concept probabilities only

� We explore different context configurations
� Stacked SVM: one 32 dimensional concept vector
� Ontology: rescore concept probability based on co-
occurrence

� Semantic Context Link Experiments
� Influence of Style Link (CC vs R4)
� Difference between two style runs (R4 vs R5)
� Difference between context learning and rule based 
ontology (R5 vs OR5)

Semantic Context Link
Semantic Value 

Chain
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Results - AP

0.0720.0900.0890.0780.0930.0960.0950.0930.0940.090MAP

0.1200.1410.1380.0800.1180.1350.1350.1290.0890.073Road

0.0640.0690.0860.0800.0670.0760.0520.0710.0640.062Phys. violence

0.1060.1680.1700.1390.1660.1380.1510.1590.1500.134People walking

0.0370.0500.0400.0520.0430.0730.0420.0370.0650.051Airplane take off

0.1940.1930.2090.1740.1410.2000.2140.1800.1180.017Basket scored

0.0060.0100.0120.0100.0210.0100.0110.0170.0200.008Beach

0.0230.0040.0050.0410.0720.0740.0500.0620.0540.083Train

0.1050.1550.1490.1350.1600.1540.1560.1500.1300.123B. Clinton

0.0210.0180.0150.0000.0350.0210.0270.0230.1360.238M. Albright

0.0420.0960.0700.0840.1010.0980.0940.0960.1170.108Boat

OR5R5R4CCCOMAC3AC2AC1VFBU

Semantic Context LinkStyle LinkContent Link

� Observations:
� Fusion (VF) outperforms unimodal (BU)
� Style Link: concept order, threshold, and combination matter
� Influence of Style Link is evident: R4 14% better than CC
� Learning improves upon rule based ontology with 25%
� MAP fair measure for comparison?

Results



11

Semantic Value 

Chain

Introduction

Results

Semantic 

Search Engine

MediaMill // TRECVID // November 15 // 2004

Results 

Conclusion

Results – P@100

� Observations:
� Fusion (VF) outperforms unimodal (BU)
� Style Link: concept order, threshold, and combination matter
� Influence of Style Link is evident: R4 14% better than CC
� Learning improves upon rule based ontology with 25%
� MAP fair measure for comparison?
� SVC improves P@100 concept detection performance

Results

26.625.729.529.623.826.826.626.327.625.924.4Avg

48.752555141415351534347Road (938)

20.419233117241318251717Phys. violence (292)

67.754778368716557726565People walking (1695)

9.4101081099118109Airplane take off (62)

26.13333302621303521248Basket scored (103)

11.091112914911121310Beach (374)

6.25237886779Train (43)

32.533473726363432352625B. Clinton (409)

5.6544055651210M. Albright (19)

38.637393734394036384244Boat (441)

AvgOR5R5R4CCCOMAC3AC2AC1VFBU

Semantic Context LinkStyle LinkContent Link
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Feature Extraction Task

� Observations:
� Best performer for People Walking and Physical 
Violence

� Top 3 system ranking in 8 concepts
� Good performance for setting, objects, people, events
� Semantic  Value Chain allows for generic semantic 
concept detection

Results
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Concept Complexity

Easy?

Hard?

References:
Naphade & Smith, ACM MM’04

� Questions:
� Can concept complexity be considered log-linear or not?
� How about easy and hard semantic concepts? 
� Can we define a technique taxonomy?
� 1000 examples a safe upper bound?

Results
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� Features:
� Query by concept (using lexicon)
� Query by keyword (using LSI space)

Semantic Search Engine

Semantic 

Search Engine Latent Semantic Indexing
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� Features:
� Query by concept (using lexicon)
� Query by keyword (using LSI space)
� Query by similarity (using Lab space)

Semantic Search Engine

Semantic 

Search Engine Latent Semantic Indexing

Storyboard query results

User selected results
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Interactive Search Task

Results 

� Experiment:
� 4 expert users: 1 with knowledge of semantic concepts

� Observations:
� Best MAP of all interactive systems
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Ice Hockey

Bicycle

Tennis

Horses

Clinton
People+Dog

Walking

Person X

Interactive Search Task

Results 

� Experiment:
� 4 expert users: 1 with knowledge of semantic concepts

� Observations:
� Best MAP of all interactive systems
� Lexicon aids in retrieval when overlap in topics exists
� Query by keyword/similarity aids in refining results
� More concepts needed, e.g. person x related



18

Semantic Value 

Chain

Introduction

Results

Semantic 

Search Engine

MediaMill // TRECVID // November 15 // 2004

Results 

Conclusion

� Weak retrieval allows for semantic access
� Video analysis is inverse authoring process
� Semantic Value Chain facilitates generic concept detection
� Limited lexicon boosts interactive retrieval results
� Combine query by concept, similarity, & keyword

� Future work
� bigger, better, more…
� Need WordNet like lexicon

Conclusions & Future Work

Conclusion

Semantic
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Semantic 
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Semantic
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