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Information extraction from images


Aim: 

  Identify mid-level concept 
instances (MLCIs) (an atach 
semantic labels: ‘pole’, 
‘personbody’, ‘personface’, 
‘horizontalbar’)  

  Produces region maps (unique 
region numbers that identify 
the image area that is covered 
by a particular mid-level 
concept instance) 

  Determine spatial relations 
between the regions 
(‘up’,’down’ etc) 

  Complementary information 
about unknown image regions 



Information extraction from images


•  Robust combination of region-
based and holistic approaches

  E.g. for body detection 


  foreground object detection 
through visual attention is 
combined with image segmentation 
and image segment classification, 
including merging of segments 


•  Variation of Hough transform for 
detection of elongated objects on 
integral projections of intensity 
images resulting from intensity 
derivatives




Evaluation of state of the art
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Image extraction tool: Precision and recall at image level
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Extraction from video


Aim:

•  To identify MLCIs corresponding to phases of 

events, e.g. “swing and row” in pole vault or ‘jump 
off” in high jump


•  To specify temporal relationships between these 
phases


•  To track and identify objects in video scenes 
corresponding to MLCs and their spatio-temporal 
relations


•  To detect areas in videos or images where artificial 
or scene text is present


•  To extract the corresponding text




Video analysis tools



 
 


Video information 
extraction


Video OCR




Video OCR tool: Functionality


Text line detection 
•  Horizontal projections thresholding 

•  Vertical projections thresholding 

Multiresolution analysis 
•  Resolution level decrease 

•  Suppression of already found text lines in the edge map 

Text  

Spatial text detection 
 in every frame   

Temporal text detection from frame to frame – 
Multi-frame integration for image enhancement  

Image binarization and resolution enhancement 

Text Recognition 

Text area detection 
•  Map generation 

•  Dilation 
•  Opening 

•  CC analysis 

Video  



Video OCR tools: Evaluation
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Extraction from text


•  Aim:

  Identification of MLCIs in 

textual documents (e.g. 
person names, sport 
names, event names etc.) 


  Identification of 
interesting relations 
concerning MLCIs  
(person name next-to 
sport name)




Text extraction: What to expect?
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Extraction from audio


•  Aim:

  To discriminate between 

speech and non-speech 
segments of audio 
transcripts


  To detect MLCIs as events in 
the non-speech part of the 
stream, such as Applause, 
Support, Stadium 
background audio and their 
temporal relations


  To identify MLCIs in the 
speech transcript, e.g. names 
of athletes, performances etc




Audio analysis tool: Functionality




Audio analysis tool: Evaluation
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Confusion Matrix


• CF matrix is a visualization 
tool typically used in  
supervised learning#



Summary


•  Analysis techniques for different modalities

  Still images

  Videos

  Audio

  Text


•  Low-level features quite reliably detected

  Analysis could still be improved

  From bias to considering context information


•  But: High-level interpretation missing

  Formalization required

  Semantic gap

  Feedback between interpretation and analysis


•  Fusion of analysis and interpretation results 
for multiple modalities still an open issue
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Information Extraction (IE)




Observable objects


•  Low-level analysis of visual modalities
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Interpretation = Explanation


N1:Person, Pole vaulter !
N2:Pole vault trial!

Objects!
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Text modality


•  Low-level analysis of text


Yelena Isinbayeva of Russia on 
her way to victory (Getty Images)!

Words!
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Text modality (2)


•  Text interpretation


Yelena Isinbayeva of Russia on 
her way to victory (Getty Images)!

N3:Person!

Abstract!

concepts!

Pn
1:

Pe
rs

on
 

N
am

e!

C
1:

C
ou

nt
ry!



2
1 

Fusion


Yelena Isinbayeva of Russia on 
her way to victory (Getty Images)!

=

N3:Person, Pole vaulter!
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Using annotations: BSB-Demo
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Dynamic suggestion of  
related information




Dynamite


•  Determines applicable services to activate in a 
context menu.
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Interpretation context determines  
applicable services


Objects/Words!
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Service definitions (1)


ServiceId: 1


 Menu-name: Buy Athletics Equipment at Sportswarehouse


 Arguments:  x : AthleticsEquipment


 Type: WebNavigation


 URL: http://www.sportswarehouse.co.uk/acatalog/Athletics


Determines 
applicability 
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Service definitions (2)


“More images of Hastrie Cloete being referenced as high jumper”


ServiceId: 2


 Aux:  %x% = getFiller (x, aeo:hasPersonNameValue)


 Menu-name: More images of %x% being referenced as high jumper


 Arguments:  x : PersonName,  y : HighJumper


 Type: RepositoryNavigation


 Query: 

                SELECT DISTINCT ?u WHERE { 


?w rdf:type mco:Image .


 
 
 ?w mco:hasURL ?u .


 
 
 ?w mco:depicts ?y .


 
 
 ?y rdf:type aeo:HighJump .


 
 
 ?y aeo:hasParticipant ?z .


 
 
 ?z aeo:hasPersonsName ?pn .

 
 
 
 ?pn aeo:hasPersonsNameValue  %x%. }
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Geo-localization of media 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Geography-aware IR



