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!  Video – another visual sign system 

!  Media-dependent context 

!  Meta-semantic context 

!  AI techniques 
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Text and Image Application – summary 

Investigated 

!  Word of bag in Image Analysis 
!  The MultimediaN E-Culture Demonstrator 

Findings 

!  word of bags work on the denotative level of the image (1st step of 
signification) 

!  a method to statistically establish the objects in an image 

!  image descriptors are not given with the image: one needs to extract or 
interpret them 

!  Web2.0 facilities fit well:  
!  involving community experts in annotation  
!  personalization, myArt   

!  more links, more data, more metadata  
!  social barriers have to be overcome 
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Video – a temporal visual sign system 
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Video – Examples   

The shining – a romantic comedy 

Titanic – The sequel 

Schindler's list  – the romantic comedy 

Mary Poppins – the scary original 

All images from YouTube (www.youtube.com) 
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Video – Internal and external context 

An image is an index to a story 

Images from Stanley Kubrick's 'Shining' 

A video is an iconic representation  
of a story 
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Video – Internal and external context 

Media-dependent context 

!  Spatial 
!  Temporal 

Meta-semantic context 

!  Plot structure 
!  Genre 
!  References 
!  Reviews 
!  Personal preferences 
!  .... 

Images from Stanley Kubrick's 'Shining' 
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Video – Media-dependent context - temporal   

t 

Shot context: temporal relationship  
    between frames  

Scene context: temporal relationship  
       between shots, e.g. insert 

Episode context: temporal relationship between scenes 

Montage 

!  Metric (absolute length) 
!  Rhythmic  
!  Tonal 

!  Compression 
!  Expansion 
!  Insertion 
!  Deletion 
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Temporal 

Spatial 

t 

Video – Media-dependent context - summary 

All frames from “The Shining” (1980) 

Knowledge  
representation 
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Video – Internal and external context 

Media-dependent context 

!  Spatial 
!  Temporal 

Meta-semantic context 

!  Plot structure 
!  Genre 
!  References 
!  Reviews 
!  Personal preferences 
!  .... 

Images from Stanley Kubrick's 'Shining' 
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Characteristic objects and actions from the real world: 
ghosts, aliens, vampires, werewolves, curses, satanism, 
torture, vicious animals, zombies, cannibals, and serial killers 

Fabula  

Style  

Genre 
a loose set of criteria for a category 
of composition 
epic, tragedy, comedy, novel, short 
story, drama, documentary, etc. 

Theme 

A set of of logically and chronologically related  
events that are caused or experienced by actors. 

Plot  

Structure 
Catalyst – Conflict - Consequence 

a high level concept that is part of the subtext  
of a narrative,  not directly present  within the  
narrative but is connoted through  the presence 
of motifs. 
Horror: supernatural, macabre, fear, terror,  
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Video – Meta-Semantic context – Narration 



Video – Meta-Semantic context - Narration II 

S. Chatman  (1978, p. 26).  
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Video – Context - summary 

MPEG - 1 
AVI 

Video 

Time 
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Video – a temporal visual sign system - summary 

!  A video is a compositional unit with individualised 
semantics. 

!  The semantics may change if a shot is juxtaposed 
with another shot.  

!  A distinction between filmic (codify the relation to 
reality) and cinematic codes (codify narrative 
communication) must be made. 

!  Video, though based on common human content 
and thematic structures, provides its own realities 
of time and space which are interwoven in the 
narrative structure. 

!  A story is a representational system based on two 
main layers, structure and content, each serving 
two distinct purposes (form and substance)  
simultaneously.  
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Video – Processes 
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About media processes 

Details in Hardman et al.  (2008)  

Details in Nack & Putz (2004)  
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Video – Processes 

!  Access 
!  Search 
!  Filter 
!  Sharing 

!  Creativity 
•  Manipulation / Authoring 
•  Generate 

!  Interaction  
•  Stimulus - response 
•  Jump 
•  Browse 
•  Question answering 
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Video – AI techniques  
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Video  – AI techniques 

A video is spatial, temporal, situated and 
active item 

  We need 
•  temporal/spatial representations 
•  context representations 
•  action representations 
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Video  – AI techniques 

Make use of denotative attributes 

Cut detection (change of motion, change of 
     colour, change of objects) 

Order of shots based on keyframe organised by 
some thread 

Definition 
 A thread is a linked sequence of shots in a 
specified order, based upon an aspect of their 
content. 
  Static threads:   pre-computed 
  Dynamic threads:  created on the fly 
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Video  – Representation of time I 

Time 
a measuring system used to sequence events, to compare the durations of 
events and the intervals between them, and to quantify the motions of objects 

James Allen's  
classification of time 

21 
Frank Nack      Kennisgebaseerde media  



Video  – Representation of time II 

The time description in XML-S is based on a  
restricted set of lexical expressions of the  
ISO 8601 standard.  

The lexical time expressions can represent 
!   the real world time (Time data type) 
!  the time as used in the AV data  
   (mediaTime data type). 

MPEG-1 

MPEG-2 

MPEG-4 

MPEG-7 

MPEG-21 

ISO 
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Video  – Representation of time III 

W3C 

Synchronized Multimedia Integration Language 
(SMIL) 
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Video  – Representation of situation I 

Frames,  
a data structure used to divide knowledge into 
substructures by representing "stereotyped 
situations."  

A frame contains information on  
!    how to use the frame, 
!    what to expect next 
!    what to do when these expectations are not            
     met. 

Some of the slots are generally unchanged. 
Some slots (terminals) can change => value range 

Different frames may share the same terminals. 

Marvin Minsky 
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Video  – Representation of situation I a 

Frames  

Marvin Minsky 
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Video  – Representation of situation II 

Scripts 
describe stereotyped sequences of events in a particular context 
(situational, personal or instrumental)   Schank and Abelson 
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Video  – Representation of situation III 

Semantic graph 
is a network which represents semantic relations among concepts.  
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Video  – Representation of situation III 

Conceptual graph 
A conceptual graph (CG) is a notation for logic based on the existential  
graphs of Charles Sanders Peirce and the concept of a semantic network.  
First used to represent the conceptual schema in databases Sowa 

Concept node 

Relation node 

Existential graph (Peirce) Conceptual graph (Sova) 
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Video  – Representation of action  

Conceptual dependencies (Schank)  
which describe human action through a small set 
of 11 composable primitives  

!  ATRANS - transfer of an abstract relationship 
!  PTRANS - physical transition [of things] 
!  PROPEL -  apply physical force to an object 
!  MTRANS - transfer of mental information 
!  MBUILD - construct new information 
!  SPEAK - Utter a sound 
!  ATTEND - Focus a sense on a stimulus 
!  MOVE - Movement of a body part by owner 
!  GRASP- Actor grasping an object. e.g. 

clutch.  
!  INGEST - Actor ingesting an object. e.g. eat.  
!  EXPEL -  Actor getting rid of an object from 

body 

John           PROPEL       cart 

book 

P O 

John           ATRANS 
P 

O 

John 

Marry 

Ice cream 

John           INGEST 
P 

O 

John 

PROPEL 

Spoon 
O 
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Event - Eventory 

X. Wang, S. Mamadgi, A. Thekdi, A. Kelliher, and H. 
Sundaram. Eventory – an event based media repository. 
In Semantic Computing. IEEE, 2007 

An Event Based Media 
Repository with event 
description in MySQL  
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Event - LODE 

Raphaël Troncy, Bartosz Malocha and André Fialho. Linking 
Events with Media. In the Open Track of the Linked Data 
Triplification Challenge, colocated with the 6th International 
Conference on Semantic Systems (I-SEMANTICS'10), Graz, 
Austria, September 1-3, 2010  

31 Frank Nack      Kennisgebaseerde media  



Video – Interaction 

The degree of responsiveness, 
examined as a communication process 
in which each message is related to the 
previous messages exchanged, and to 
the relation of those messages to the 
messages preceding them.  

Semantic LINKS 

A 

B 
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Video  – Representation of story flow (links) 

But Hypervideo offers more:  

!  The link is the mechanism to represent the dynamics and rhetoric of 
the video [Sawhney et al.1996] 

!  Work that describes in some detail the relation between the structure 
of hypertext and film, and links to edits [Miles 2000, Mancini 2000] 
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Video  – Representation of story flow (grammar) 

Story Grammar 

describes the structure of a story including 
story elements, such as setting, characters, 
events, resolution, etc., and the relationships 
between them.  

Main influenced by Propp's work on Russian 
folktales and Chomsky's transformational 
grammar. 
[Colby (1973); Knitsch & van Dijk (1978); Lakoff (1972); Mandler (1977); 
Rumelhart (1975, 1977); Thorndyke (1977)]. 
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Video  – Representation of story flow (planner) 

Goals / Plans (Schank & Abelson) 
represent high-level structures that control 
processes. 

Pro Plan Arguments 

The main arguments against this approach 
are advanced by Black& Wilensky (1979) 

•  There is always a story more complex 
than the latest grammar 

•  Grammars are static, storytelling as a 
process is fluid 
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Video  – Representation of story flow (planner) 

 A typical planner takes three inputs:  

!  a description of the initial state of the 
world,  

!  a description of the desired goal 
!  a set of possible actions. 

The planner produces a sequence of actions 
that lead from the initial state to a state 
meeting the goal  

   forward versus back-ward chaining.  

data-driven    goal-driven 
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Video  – Representation of story flow (agent) 
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Weallans, Allan, Sandy Louchart, and Ruth Aylett. "Distributed 
drama management: beyond double appraisal in emergent 
narrative." Interactive Storytelling. Springer Berlin Heidelberg, 

2012. 132-143. (2012) 



Video  – Representation of story flow (agent) 
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Video – AI techniques - summary 

A primarily structure-oriented approach (grammar) 
to the temporal aspects of video with respect to 
generation and interaction is not appropriate.  

A planning approach (planner or agent) seems 
more promising, as then the different levels can be 
separated, while maintaining the interaction 
between the structure and content layers. 

Relevant content representation mechanisms  
for video are: 

!  Scripts 
!  Conceptual Dependencies 
!  Semantic networks 
!  Semantic links 
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Video – Applications 
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Video – Applications I 
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Video – Applications II 
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Video – Applications III 
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Video – Applications IV 
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Video – Applications V 
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Video – Application VIa 
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Video – Applications VIb 

http://acg.media.mit.edu/people/golan/mediastreams/ 
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Video – summary 

!  A video is a compositional unit with individualised 
semantics that may change if a shot is juxtaposed 
with another shot.  

!  A distinction between filmic (codify the relation to 
reality) and cinematic codes (codify narrative 
communication) must be made. 

!  Video provides its own realities of time and space 
which are interwoven in the narrative structure. 

!  A story is a representational system based on two 
main layers, structure and content, each serving 
two distinct purposes (form and substance)  
simultaneously.  

!  A primarily structure-oriented approach (grammar) 
to the temporal aspects of video with respect to 
generation and interaction is not appropriate.  

!  A planning approach (planner or agent) seems 
more promising. 
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Video – References 
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