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III: Sport broadcasts
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V: Science
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Different data & needs

••BroadcastingBroadcasting

••EE--BusinessBusiness

••EducationEducation

••SecuritySecurity

••Consumer ElectronicsConsumer Electronics
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Data categories

� Produced video data

� Definition

� videos that are created by an author who is actively selecting content 

and where the author has control over the appearance of the video

� Raw data

� The material as it is shot

� Edited data

� The material that is shown in the final program

� Recorded data

� The data as we receive it in our system

� Observed video data: 

� Definition

� videos where a camera is recording some scene and where the author 

does not have the means to manipulate or plan the content.
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Factors of influence

� Quality of the data

� What’s the resolution and signal-to-noise-ratio of the data

� Application control

� How much control does one have on the circumstances 

under which the data is recorded

� Purpose

� The reason for which the video is being made being 

entertainment, information, communication, or data analysis
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The layout of the data

� Fundamental units: general definition

� The elements in the video which are temporally ordered, but which 

do not have a temporal dimension themselves

� Thus for the different modalities

� Visual: a frame

� Auditory: a sample

� Textual: a character

� Characteristics

� Units usually do not have a meaning in isolation, it is their temporal 

aggregation that is important

Sensor Shots

Transition Edits

Special Effects

Fundamental Units
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Non-produced video

� Framework

� Remains valid, but not all elements are necessarily present 

e.g. security video does not have a layout

� Analysis

� The analysis as presented considers recorded data and is 

hence very comprehensive, other domains are basically 

easier, but have often lower quality
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Different low-level representations

color

count
Histogram

Regularity

Coarseness

Directionality
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Color histogram

640 pixels

380 

pixels

color

count

Total 243200 pixels

Histogram

Histogram is a summary

of the data summarizing 

in this case color characteristics
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Color coherence vectors

� Color histograms

� Distribution of colors, no spatial information

� Color coherence vectors

� Add an extra dimension counting how many pixels in the 

neighborhood of the pixel have the same color, so the CCV 

states how many pixels of color x with y neighbors with the 

same color are present in the image

Large “green” blob
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Texture

� Color of a pixel

� Defined for the one pixel only

� Texture of a region

� The pattern induced by the different colors/intensities in a 

neighborhood

� Measures

�Coarseness: are the basis elements small or big?

�Directionality: can we observe a line like pattern?

�Regularity: is there some basis form that is repeated?
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Edges

Summary of the data selecting positions in the image where

there is a strong change in color (or texture). 

Edge

detector
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Shape

� The curvature scale 

space

� A commonly used 

descriptor to capture 

both the global and more 

detailed shape of an 

object

� Most shape descriptors 

….

� Only work if you have a 

nicely delineated object, 

either manually 

extracted or objects on 

uniform background, and 

seen from the same 

viewpoint
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Motion

� The optic flow field

� Indicates where pixels are moving to in the next frame can

e.g. be summarized by considering

� the dominant motion or the average speed
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From descriptors to similarity

I

S

F

F1

F2

Many possible functions

•Color based

•Shape based

•Texture based 

•Layout based

•Semantics based
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The goal: semantic video indexing

Airplane

� Is the process of automatically detecting the 

presence of a semantic concept in a video stream
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The main problem

Multimedia Archives

Hu Jintao
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Measuring uncertainty

� Precision

� Recall

Set of retrieved itemsSet of relevant items

Set of relevant 

retrieved items

inverse relationship 

1.

2.

3.

4.

5.

Results
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The layout

Sensor Shots

Transition Edits

Special Effects

Fundamental Units
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Overview: layout reconstruction

� Detection of shots and transitions

� Visual

� Detection of shot cuts and gradual effects

� Auditory

� Detection of silence and transition points

 

   I II III  I 

Camera Shots 

Speakers 

Silence 
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Shot detection

A shot is the result of a continuous camera 

operation and which doesn’t contain an edit
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Histogram based analysis

Frame t Frame t+1

Difference

of histogram 
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Shot detection: object based

Count appearing

and disappearing

edges (after

global motion

compensation)
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Shot detection

t

framenr->

difference

d
iff1

d
iff2

d
iff3
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Cut detection requirements

� robust to camera movement

� gradual changes of camera position or focus should have no or 
little influence on the difference metric

� robust to object movement

� objects moving in the scene should marginally affect metric

� robust to edit effects

� if we only want to detect hard cuts, dissolves and other edit effects 
should not affect the result

� robust to changes in lighting conditions

� changes in lighting like flashes, different viewing angle, differently 
colored lights etc. can have a large effect on the colors in the
image, should be of minor influence

� efficient

� should be computed very fast as the number of frames to process 
is very large and method should be preferably real-time
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Cut detection performance

Figure source: NIST
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Gradual transition detection

Figure source: NIST
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Run-time

Figure source: NIST
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Layout reconstruction: audio

� Abrupt cuts

� detection of silence

� simple method, just consider the average energy in a window

� clearly silence segments have low energy 

� more advanced: detection of positions where there is a transition 

from one category of sound to the other

� detect points where there is a clear increase in energy

� detect points where there is a clear decrease in energy

� both detected by moving a window over the signal and by comparing 

the left and right side of the window

�merge adjacent breaks of the same type
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Layout reconstruction: audio

� Music detection 

� goal: distinguish music from speech, silence, and 

environmental sounds

� based on the following four features

� the harmonicity

�Local measures of frequency
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VideoOCR

� Caption: definition

� any text overlaid on the video

� Caption detection assumptions

� uniform colour and brightness

� clear character edge

� disjoint characters

� stationary and horizontally aligned text
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Caption detection

� For each frame compute the number of frames with 

approximately the same colour in a part of the next 

frame

� Mark the frames in which this number falls in a 

certain range

� search for a sequence of sufficient length
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Caption recognition

� Recognition of detected text

� VideoOCR similar to text documents

� (OCR = Optical Character Recognition)

AA

uu

ss

I,t,lI,t,l ????
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Caption recognition

� Characteristics of video text are quite different from 

regular printed text hence VideoOCR is not OCR

� Different fonts used

�System has to be trained on the specific fonts

� Confusion not a consequence of typing 

� (e.g. close on the keyboard)

� Often isolated strings, many statistics

�Hence context has to be used in a different way

VOCR DM J0NN H0L1AOAJ
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Speech recognition

� The state-of-the-art

� Works well on signals with high signal-to-noise ratio with a more or 

less fixed vocabulary with a limited number of known speakers

� American English a lot better than Chinese, Arabic, or Dutch; 

mostly because of the amount of training data available

� Note

� This is a complete research field of its own
S
p
e
e
c
h

re
c
o
g
n
itio

n

Audio 

signal

S
e
g
m
e
n
ta
tio

n
ASCII text

Learned vocabulary

Speech
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Feature 

Extraction
Supervised

Learner

Training

Feature 
Measurement

Classification

Testing

Video

Video

Examples

It is an aircraft 

probability 0.7

Supervised machine learning
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K nearest neighbor

F

F1

F2
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Linear classification

F

F1

F2

Basics

Introduction

Data

Indexing

Retrieval

Learning

52

Support vector machine

F

F1

F2

SVM usually is a good choiceSVM usually is a good choice
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Semantic indexing

� The computer vision approach

� Building detectors one-at-the-time

A face detector for frontal

faces

A face detector for 

non-frontal faces

3 years later

One (or more) PhD for every new concept
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So how about these?

Road Beach Boat

Train

Animal Building

Graphic People Car Vegetation Overlayed

Text

Studio 

Setting

Outdoor Bicycle

And the > 1000 others ………
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Video document 

Entertainment Information Communication 

 

Sport Music Documentary Commercial Cartoon Soap Sitcom Feature film Talk show News 

Video document 

Entertainment Information Communication 

Volleyball

SportMusic Documentary CommercialCartoon SoapSitcomFeature filmTalk show News

 Basketball SemioticTennis Car racing

Video document

Football   Soccer  Ice hockey Financial

Entertainment Information Communication

Semantic

 

Volleyball 

Sport Music Documentary Commercial Cartoon Soap Sitcom Feature film Talk show News 

 Basketball Semiotic  Tennis Car racing 

Guest Host Anchor Report Weather Interview Dialogue Story Play Break 

Video document 

Football    Soccer   Ice hockey 

Action 

Financial 

Entertainment Information Communication 

Semantic  

 

Volleyball 

Sport Music Documentary Commercial Cartoon Soap Sitcom Feature film Talk show News 

 Basketball Semiotic  Tennis Car racing 

Guest Host Anchor Report Weather Interview 

Wildlife 

Hunts Violence Car chase Highlights Walking Gathering Graphical Dramatic events  Sport events 

Dialogue Story Play Break 

Video document 

Football    Soccer   Ice hockey 

Action 

Financial 

Entertainment Information Communication 

Semantic  

One PhD per detector requires too many students…

Named events

              Logical units

 Sub-genre

    Genre

   Purpose

Semantic index overview
+/- 2001
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By 2001, state of affairs

Target Note

Layout segmentation cut detection solved for 

regular footage

Content detection mostly unimodal analysis

Identify a concept class one Ph.D per detector

● face detector

● car detector

● boat detector

● tree detector 

Data sets used << 10 hours

Are we making progress? Impossible to measure…
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58NIST

Since 2001 worldwide evaluation by NIST

Video analysis researchers

�Until 2001 everybody uses specific and small data sets
�Hard to compare methodologies

How about performance?
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NIST TRECVID benchmark

� Benchmark objectives
� Promote progress in video retrieval research
� Provide common dataset (shots, recognized speech, key frames)
� Use open, metrics-based evaluation

� Large international field of participants

� Currently the de facto standard for evaluation

abc
Ground truth

Data set Speech transcript

anno 2001

http://www-nlpir.nist.gov/projects/trecvid/
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NIST TRECVID Benchmark

Concept detection task

� Given a video dataset and N semantic concept 

definitions:

� How well can you detect the concepts?

…

Figure source: IBM
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TRECVID evaluation measures

� Classification procedure

� Training: many hours of (partly) annotated video

� Testing: many hours of unseen video

� Evaluation measure: Precision at N

� How many items correct in the first N results

� Evaluation measure: Average Precision

� Combines precision and recall

� Averages precision after every relevant shot

� Top of the ranked list most important 

AP =
1/1 + 2/3 + 3/4 + …

Total Number of correct shots

1.

2.

3.

4.

5.

Results
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References: IBM
Naphade et al, CSVT 12(1)

TRECVID lessons

IBM’s pipeline
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� Split train data into several sets

� Each pipeline has different validation set

� Optimize all classifier configurations

� Set of basic image, audio, and text features

� Set of unimodal models for lexicon of concepts

� Experiment with different fusion methods

� SVM, NN, Multinet, ensembles, ontologies,…

TRECVID lessons

IBM’s pipeline approach

References: IBM
Naphade et al, CSVT 12(1)
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Content 

Analysis Step 

Context 

Analysis Step 

� First generic video indexing approach

� Highly successful in TRECVID benchmark

� Combines machine learning with content and context 

abstractions

TRECVID lessons

IBM’s pipeline approach

References: IBM
Naphade et al, CSVT 12(1)
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Context

� Exploitation of context for video analysis

� Concepts do not occur in vacuum

� In contrast, they are interconnected

� What is sports?

� Answer: a combination of various individual sports

References: IBM
Naphade et al, CSVT 12(1)

TRECVID lessons

 

 

Sky
Aircraft
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IBM         Others

(Generic)  (Specific)

� IBM’s approach works very well on (visual) 

concepts related to objects and setting

� How about rich semantic concepts?

� With large variability in production process

References: IBM

Concept detection task
TRECVID 2003
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Rich semantics
TRECVID lessons
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Layout

Detection

Capture

Detection

Content

Detection

Context

Detection

Semantic

Classification

Rich

Semantic

Concept

News Video Analysis

Multimedia raw data

Concept probability

Style vector

Data flow

Semantic

Intention Author

Postproduction

Production

Design

Production

Recording

Preproduction

News Video Authoring

Multimedia raw data

Concept

Production choice

Authoring flow

News

Video

Produced

Video

Production style
TRECVID lessons
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   I II III  I 

Camera Shots 

Speakers 

Voice over 

Frequent 

Silence 

References:
Gauvain et al, Sp. Comm. ‘02

Informedia, CMU

Style detectors
TRECVID lessons
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“Ann Compton

ABC news, 

New York”

“Call now: 

1800…”Jemmy Curter

isName?

match?

References:
Gauvain et al, Sp. Comm. ‘02

Informedia, CMU

Style detectors
TRECVID lessons



Semantic Indexing & Retrieval of Video

by

Marcel Worring & Cees G.M. Snoek

SAMT 2006

www.mediamill.nl 36

Basics

Introduction

Data

Indexing

Retrieval

Learning

71

 

 
    A 

 
     
        

            B 

 
       
        C 

References:
Schneiderman et al, IJCV ‘04

Informedia, CMU

Style detectors
TRECVID lessons
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• Others

* Style

Style matters

Style hurts

Concept detection task
TRECVID 2003



Semantic Indexing & Retrieval of Video

by

Marcel Worring & Cees G.M. Snoek

SAMT 2006

www.mediamill.nl 37

Basics

Introduction

Data

Indexing

Retrieval

Learning

73

Shot Key Frame

Visual

Analysis

+ OK when content is static

- Not OK when content changes

- Not OK when shot segmentation is imperfect

Need for analysis beyond the key frame?

TRECVID lessons

Key frame based analysis
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Vector

11% 15% 18%…

Concrete

Sky

Greenery

Concrete

Sky

Greenery

Concrete

Sky

Greenery
Pixel 

Labeling

18 Setting Patches

…
Greenery Concrete Sky

Outdoor?

Road?

Car?

Semantic 

Concepts

TRECVID lessons

A visual analysis scenario

Labeled examples

SVM
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Frame 1 Frame 2 Frame n

…

P(car) = 0.81 P(car) = 0.78 P(car) = 0.77

Shot

Shot-based combination: 1/n Σ P(car | frame)

Pessimistic key frame baseline: arg min P(car | frame)

Optimistic key frame baseline: arg max P(car | frame)

Frame combination functions
TRECVID lessons
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AP
TRECVID lessons

Concept detection surplus value
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� How do all these techniques relate to each other?

� Video is produced by an author 

� The author departs from a semantic intention …

� … articulated in a (sub)consciously selected style

structuring and emphasizing parts of the content …

� … and communicated in context with the audience 

by a set of shared notions. 

Video analysis best is the inversion of the production.

Integrated architecture principled on authoring metaphor

Authoring Metaphor
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It is an aircraft 

probability 0.7

Content 
Analysis Step

Style

Context

Select 
best of 3
paths after 

validation

Multimedia raw data

Semantic concept probability

Concept examples

Analysis Step

Analysis Step

following the authoring metaphor

Semantic Pathfinder
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Supervised 
Learner

Multimodal 
Features 

Combination

Supervised 
Learner

Supervised 
Learner

Visual 
Features 
Extraction

Textual 
Features 
Extraction

Content Analysis Step Style Analysis Step Context Analysis Step

Semantic 
Features 

Combination

Context 
Features 
Extraction

Capture 
Features 
Extraction

Content 
Features 
Extraction

Layout 
Features 
Extraction

Select 
Best of 
3 Paths 
after 

ValidationAnimal

Sports

Vehicle

Entertainment Monologue

Flag
Fire

Weather 

news

Hu

Jintao

Chart

Dog

Semantic Pathfinder
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References:
Seinstra et al, IPDPS, 2005

How to analyze large video archives?

� Processing beyond the key frame is expensive

� Estimated processing on 1 machine: 250 days

� Parallel-Horus on Das-2: < 60 hours

� Parallel-Horus

� Efficient parallel execution of sequential software

� Dutch supercomputer Das-2 (at that moment)

� 200 1-Ghz dual Pentium III nodes

� Located at five Dutch Universities 
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Cartoon

Sporting 

Event

Airplane

Take Off

Bill Clinton Physical 

Violence

People 

Walking

Madeleine 

Albright

Basket

Scored

Footbal Golf

Baseball

Ice Hockey Soccer

Stock 

Quotes

Financial 

Anchor

News 

Subject 

Monologue

Anchor Weather 

News

Road Beach

Boat

Train

Animal

Building Graphic People Car Vegetation Overlayed

Text

Studio 

Setting

Outdoor Bicycle

Annotated 32 concept lexicon
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Content    Style    Context  Pathfinder
precision@100

Semantic Pathfinder results
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Style 

matters

Style 

hurts

Style Influence

Context aids 

for events

Too much

confusion

Context Influence

precision@100
Influence of style & context
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Very good?added value

nothing works so far

text only, more is less

• Others

x   Content

+  Style

* Context 

Concept detection task
TRECVID 2004
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Content analysis pathfinder
TRECVID 2005

� Further refinement of semantic pathfinder

� Emphasizing content analysis step

� Are some concepts visual, others text, or multimodal?

Content 
Analysis Step

Style

Context

Select 
best of 3
paths after 

validation

Multimedia raw data

Semantic concept probability

Concept examples

Analysis Step

Analysis Step

Content

Analysis
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Content analysis pathfinder

� Vary unimodal and multimodal combinations

Supervised
Learner

Early
Fusion

Late 
Fusion

Visual 
Feature 
Extraction

Textual
Feature 
Extraction

Combined
Analysis

Supervised
Learner

Supervised
Learner

Supervised
Learner

Experiment 1

Experiment 2

Experiment 3

Experiment 4

Experiment 5

Experiment 4

Experiment 3

Experiment 2

Experiment 1

Multimedia data 

Feature vector Ranked concept detection result

Annotated concept lexicon

Data flow conventions

TRECVID 2005

Details in Wednesday’s talk @ 08.30
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Amsterdam

Salzburg

Genoa

Content

Style

Context

V
a
lid
a
tion

Preliminaries
TRECVID 2005

� Data preparation
� We randomly split training set a priori into 4 sets

� Three sets for training (30%), 1 set for validation (10%)

� Concept annotation
� TRECVID common annotation effort as basis

� Extended manually to 101 concepts

� Incomplete, but reliable

� Machine learning architecture
� Support Vector Machine

� Learn optimal parameters

� Using 3 x 3-fold cross validation

� Or grid-search on a ‘grid’
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Annotated 101 concept lexicon
TRECVID 2005
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Content 

Analysis

Multimedia data

Semantic concept probability

Concept examples

Style

Analysis

Context

Analysis Select 

Best 

Path
Content 

Analysis

Pathfinder

Validation set 

MAP: 0.298

Validation set 

MAP: 0.382

Validation set 

MAP: 0.263

Entertainment MonologueAnchor

Validation set 

MAP: 0.352
Animal

Sports

Vehicle

Semantic Pathfinder
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Better features?

Accurate performance prediction
Pathfinder Results

Concept detection task
TRECVID 2005

� Benchmark performance

� Emphasis on genericity rather than performance

� No fine tuning on channel / news / commercials
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Pure visual concepts?

Concept detection task
TRECVID 2006

� Our latest efforts emphasize a visual only approach

� See our forthcoming TRECVID 2006 paper for details…
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Fabchannel.com

� Fabchannel request

� What can you do with 45 hours of live concerts?

� Answer:

�Let’s try the semantic pathfinder

Case study

Close-up Rear-view Long shot Drummer Keyboard Medium shot

Extreme long shotGuitarist Instrument Singer Turntable Audience
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+  Visual Content

x   Style

o   Fusion

nothing works 

so far

Style matters

Style hurts

Fabchannel.com
Case study
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Conclusions

� Semantic pathfinder = generic video indexing

� Confirms the authoring metaphor

� Currently detects up to 101 450 concepts

� Technique taxonomy for concept detectors

� No superior method for all concepts exists, 

� Best to learn optimal approach per concept

� Some concepts are content, others are style, or context

� For content a separation between analysis steps exists also

� State-of-the-Art TRECVID performance

� Without the need to implement specialized detectors

� Future work

� Refinement of pathfinder into people, objects, and setting

� Handle sparse learning problem

� More feature extraction and classifier schemes

�
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Semantic Indexing & Retrieval of Video
Marcel Worring & Cees Snoek 

with contributions by:

many

Intelligent Systems Lab Amsterdam,

University of Amsterdam, The Netherlands
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Overview

Retrieval Engine

Ontology

Query

Indexing Engine

Machine Learning Tools

Video
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1995

Q
B
IC
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Introduction
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Retrieval Engine

Query-by-
Concept

User

D
a
t
a
b
a
s
e

Visual
Analysis

Multimedia raw data 

Feature vector Concept probability 

Annotated examples

Data flow conventions 

Similarity distance Interaction data

Query request

Ranked result

Indexing Engine

Multimedia 
Lexicon 
Indexing

Display of
Results

Query-by-
Example

Query-by-
Keyword

Combining
Query 
Results

Textual
Analysis

EvaluationDisplayLexiconConceptExampleKeyword

BenchmarkStory board0--YesAdcock

SpecificPyramid1YesYes-Taskiran

SpecificHierarchical5YesYes-Fan

BenchmarkStory board10YesYesYesChristel

BenchmarkGrid17YesYesYesSmith

Prior art
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Retrieval Engine

Query-by-
Concept

User

D
a
t
a
b
a
s
e

Visual
Analysis

Indexing Engine

Multimedia 
Lexicon 
Indexing

Display of
Results

Query-by-
Example

Query-by-
Keyword

Combining
Query 
Results

Textual
Analysis

Lessons learned

� Do not ignore text analysis.
� Provides a valuable baseline

� Do not ignore the interface
� You can have too much of a good thing (and too few…)

� Do not ignore evaluation of interactive retrieval
� Preferably using common benchmarks

� What is the influence of an increasing lexicon?
� Well we need a video search engine first…
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Classical Techniques

Latent

Semantic

Indexing

word 1

word 2

word 3

word 5word 6

Cluster 1

Cluster 2

Cluster 3

Cluster 4

High-dimensional

space for all words

in speech transcript

Low-dimensional space

Textual analysis
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Visual Similarity indexing

F

F1

F2

Matrix containing all

similarities between 

pairs of shots
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Story level indexing

References:
IBM
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Topics Search Engine ResultQuery

TRECVID interactive retrieval

Find shots of an office setting

Basics

Introduction

Data

Indexing

Retrieval

Learning

104

Browsers: MediaMagic

� Focus on the story level

References:
FxPal
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Cluster-temporal browsing

� Using that result are typically similar and/or close in 

time

References:
Oulu University
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Demo

http://mp7.watson.ibm.com/marvel/

IBM MARVel

References:
IBM

� A web based system
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Demo

http://mp7.watson.ibm.com/marvel/

IBM MARVel
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NN  Browser

� Analyze the context of the current shot

References:
Imperial College London

k
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The GalaxyBrowser

Induced by Induced by 

similarity  similarity  

� Pure similarity based browsing
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Extreme video retrieval

� Observation

� Correct results are retrieved, but not optimally ranked

� If user has time to scan results exhaustively, retrieval is a 

matter of watching, selecting, and sorting quickly

� Push the user to the max

� Rapid serial visual presentation

� Adjust browser to depth of results

by Carnegie Mellon University

= very demanding!
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Físchlár

� Optimized for use by “real” users

References:
Dublin City University
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Supervised 
Learner

Multimodal 
Features 

Combination

Supervised 
Learner

Supervised 
Learner

Visual 
Features 
Extraction

Textual 
Features 
Extraction

Content Analysis Step Style Analysis Step Context Analysis Step

Semantic 
Features 

Combination

Context 
Features 
Extraction

Capture 
Features 
Extraction

Content 
Features 
Extraction

Layout 
Features 
Extraction

Select 
Best of 
3 Paths 
after 

ValidationAnimal

Sports

Vehicle

Entertainment Monologue

Flag
Fire

Weather 

news

Hu

Jintao

Chart

Dog

Semantic Pathfinder

Generic Video Indexing!

but performance varies…

Lexicon indexing
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Query-
by-keyw

ord

Query-
by-exa

mple

Query-
by-con

cept

…… yields a ranking of the datayields a ranking of the data

Query selection
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RankRank

TimeTime

CrossBrowser

Before After

Display of results
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Cartoon

Sporting 

Event

Airplane

Take Off

Bill Clinton Physical 

Violence

People 

Walking

Madeleine 

Albright

Basket

Scored

Footbal Golf

Baseball

Ice Hockey Soccer

Stock 

Quotes

Financial 

Anchor

News 

Subject 

Monologue

Anchor Weather 

News

Road Beach

Boat

Train

Animal

Building Graphic People Car Vegetation Overlayed

Text

Studio 

Setting

Outdoor Bicycle

Learned lexicon of 32 concepts

TRECVID 2004
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Lexicon = 32 concepts

The Good

The Bad

directly in lexicon

directly in lexicon

directly in lexicon

indirectly in lexicon

indirectly in lexicon

indirectly in lexicon

(in)directly in lexicon

nothing really works

very specific

not in lexicon

not in lexicon

not in 

lexicon: LSI

not in lexicon

The Ugly

exploit TV repetition

Query-by-example

TRECVID 2004

Experiment 1
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TRECVID 2005

Learned lexicon of 101 concepts
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Lexicon = 101 concepts

The Good

Almost all topics solvable 

by using concept lexicon only!

concept combination fails

not in lexicon

concept specification fails

poor concept detection

The Bad

The Beautiful

Exploit common sense!

TRECVID 2005

Experiment 2
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Lexicon-driven retrieval

Statistical significant difference

Benchmark comparison

TRECVID 2004
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TRECVID 2005

Extreme video retrieval

Lexicon-driven retrieval

Statistical significant difference

TRECVID 2005

Benchmark comparison
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2006: 491 concepts

000_parade 
001_exiting_car 

003_running 
004_airplane_crash 
005_earthquake 
006_demonstration_or_protest 

007_people_crying 
008_airplane_takeoff 
009_airplane_landing 

168_dredge_powershovel_dragl
ine 
010_helicopter_hovering 

013_singing 
019_speaking_to_camera 

020_riot 
022_tornado 
025_flood 

027_talking 
028_dancing 
029_car_crash 
030_funeral 

033_cheering 
034_greeting 
035_throwing 

036_shooting 
037_address_or_speech 
038_bomber_bombing 

039_celebration_or_party 
040_airport 
042_castle 

043_college 
044_courthouse 

045_fire_station 
046_gas_station 
050_hospital 

051_hotel 
052_house_of_worship 
053_police_station 
054_power_plant 

055_processing_plant 
056_school 
057_shopping_mall 

058_stadium 
059_supermarket 
060_airport_or_airfield 

061_aqueduct 
063_river_bank 
064_aircraft_cabin 

065_canal 
068_cityscape 

070_conference_room 
071_construction_site 
072_graveyard 

073_highway 
074_hospital 
075_industrial_setting 
077_military_base 

079_ruins 
080_suburban 
082_underwater 

083_adobehouses 
084_laboratory 
086_tent 

087_beach 
089_parking_lot 

090_ditch 
091_golf_course 

093_warehouse 
094_airport_terminal 
095_bazaar 
097_embassy 

098_foxhole 
099_hill 
100_marsh 

101_urban_park 
102_subway_station 
105_civilian_person 

106_sitting 
107_standing 

109_windows 
110_female_anchor 
111_female_reporter 

112_first_lady 
113_male_anchor 
114_male_reporter 
115_commercial_advertisemen

t 
116_armed_person 
117_firefighter 

118_judge 
119_athlete 
120_congressman 

121_logos_full_screen 
122_high_security_facility 
123_emergency_medical_respo

nse_people 
124_election_campaign 

125_airplane_flying 
126_female_news_subject 
127_golf_player 

128_politics 
129_press_conference 
130_celebrity_entertainment 
131_swimming 

132_bride 
133_golf_caddy 
134_construction_worker 

135_toll_booth 
136_guard 
137_hunter 

138_clock_tower 
139_factory_worker 
140_steeple 

141_groom 
142_ground_crew 

143_election_campaign_conve
ntion 
144_election_campaign_debat

e 
145_election_campaign_greeti
ng 
147_security_checkpoint 

149_actor 
150_head_and_shoulder 
151_street_battle 

152_tractor_combine 
153_landscape 
154_alley 

155_attached_body_parts 
156_hand 

157_indoor_sports_venue 
158_bar_pub 

159_emergency_room 
162_forest 
163_grassland 
165_lawn 

167_administrative_assistant 
169_gym 
172_kitchen 

175_clearing 
176_dining_room 
178_fighter_combat 

002_handshaking 
180_individual 

181_adult 
182_agent 
183_boy 

184_girl 
185_lawyer 
186_mug 
188_glass 

189_security_checkpoint 
191_commentator_or_studio_e
xpert 

192_dead_bodies 
193_eyewitness 
195_finance_busines 

194_male_news_subject 
196_science_technology 
198_host 

199_guest 
200_ground_combat 

205_walking_running 
217_person 
218_airplane 

219_government_leader 
225_news_studio 
238_control_tower_-_airport 
239_studio_with_anchorperson 

240_animal_pens_and_cages 
241_antenna 
242_apartments 

243_apartment_complex 
244_armored_vehicles 
245_artillery 

246_asian_people 
247_baby 
248_backpackers 

249_backpack 
251_barge 

254_beards 
256_bicycles 
258_dark-skinned_people 

259_blank_frame 
260_bridges 
261_briefcases 
262_business_people 

263_cables 
265_camera 
266_canoe 

267_capital 
269_cart_path 
270_cats 

271_caucasians 
272_cell_phones 

273_child 
274_cigar_boats 

275_classroom 
277_cloverleaf 
280_communications_tower 
281_computers 

282_conference_buildings 
283_construction_vehicles 
285_cordless 

286_cows 
287_cruise_liner 
288_cul-de-sac 

289_flying_objects 
290_daytime_outdoor 

291_dirt_gravel_road 
295_dresses 
296_dresses_of_women 

297_driver 
302_factory 
299_emergency_vehicles 
300_empire_state 

301_exploding_ordinance 
303_farms 
304_fields 

307_flowers 
308_pedestrian_zone 
309_free_standing_structures 

310_freighter 
311_frigate 
312_furniture 

314_glasses 
315_grandstands_bleachers 

316_group 
317_handguns 
319_harbors 

321_helicopters 
324_hu_jintao 
326_infants 
331_islands 

327_insurgents 
329_interview_sequences 
330_interview_on_location 

333_john_edwards 
335_lakes 
337_landlines 

339_body_parts 
340_machine_guns 
341_medical_personnel 

342_microphones 
345_mosques 

348_muddy_scenes 
349_cutter 
350_muslims 

351_newspapers 
352_nighttime 
354_non-uniformed_fighters 
356_oceans 

357_office_building 
358_officers 
359_old_people 

360_outer_space 
362_road_overpass 
363_pavilions 

364_peacekeepers 
365_agricultural_people 

366_telephones 
368_photographers 

369_pickup_truck 
370_pipelines 
371_pipes 
372_police 

374_porches 
375_powerplants 
376_coal_powerplants 

378_nuclear_powerplants 
380_power_transmission_line_t
ower 

381_powerlines 
382_protesters 

384_radar 
385_raft 
386_railroad 

387_rainy 
390_reporters 
391_residential_buildings 
392_rifles 

393_road_block 
394_traffic 
395_rocky_ground 

396_rpg 
398_room 
399_rowboat 

400_runway 
401_rv_farm 
402_sailboat 

403_scene_text 
405_ship 

406_shipyards 
407_single_family_homes 
408_single_person_female 

409_single_person_male 
410_single_person 
411_smoke_stack 
412_still_image 

413_soldiers 
414_speaker_at_podium 
415_sports 

416_stock_market 
417_store 
418_streets 

419_striking_people 
421_suits 
422_sunglasses 

423_sunny 
424_swimmer 

425_swimming_pools 
426_tanks 
429_text_labeling_people 

430_text_on_artificial_backgro
und 
432_ties 
433_tony_blair 

436_tropical_settings 
437_tugboat 
440_valleys 

442_sidewalks 
444_waterways 
445_weapons 

446_white_house 
447_windy 

463_airport 
484_baker 

487_banks 
490_barracks 
535_clocks 
541_network_logo 

609_ground_vehicles 
677_military_buildings 
685_moonlight 

697_non-us_national_flags 
702_observation_tower 
aircraft 

animal 
boat 

building 
bus 
car 

charts 
corporate_leader 
court 
crowd 

desert 
entertainment 
explosion 

face 
flag_usa 
government_leader 

maps 
meeting 
military 

mountain 
natural_disaster 

office 
outdoor 
people 

people_marching 
police_security 
prisoner 
road 

screen 
sky 
snow 

sports 
studio 
truck 

urban 
vegetation 
walking_running 

waterbody 
weather 

waterfall 
allawi 
anchor 

arrafat 
baseball 
basketball 
beach 

bicycle 
bird 
bush_jr 

bush_sr 
candle 
cartoon 

chair 
clinton 

cloud 
cycling 

dog 
drawing 
drawing_cartoon 
duo_anchor 

female 
fireweapon 
fish 

flag 
food 
football 

golf 
government_building 

graphics 
grass 
hassan_nasrallah 

horse 
horse_racing 
house 
hu_jintao 

indoor 
kerry 
lahoud 

male 
monologue 
motorbike 

newspaper 
nightfire 
overlayed_text 

powell 
racing 

religious_leader 
river 
sharon 

smoke 
soccer 
splitscreen 
swimmingpool 

table 
tank 
tennis 

tony_blair 
tower 
tree 

vehicle 
violence 
187_food 

197_bicycle 
202_crowd 

203_explosion_fire 
210_animal 
211_charts 

212_computer_or_television_sc
reens 
213_court 
214_face 

216_us_flags 
221_car 
222_corporate_leader 

223_entertainment 
226_building 
227_bus 

230_desert 
233_boat_ship 

257_birds 
268_car_racing 

276_clouds 
292_dogs 
306_flags 
320_sketches 

383_colin_powell 
014_baseball 
015_basketball 

103_female_person 
229_weather 
231_military_personnel 

232_truck 
234_prisoner 

235_vegetation 
236_mountain 
313_george_bush 

011_golf 
347_motorcycle 
361_overlaid_text 
012_walking 

016_football 
021_natural_disasters 
085_office 

104_male_person 
164_house 
179_head_of_state 

204_maps 
215_people_marching 
220_meeting 

224_outdoor 
228_police_private_security_p

ersonnel 
108_vehicle 
161_smoke 

206_road 
207_sky 
208_urban_scenes 
209_waterscape_waterfront 

346_religious_figures 
434_tower 
435_trees 

017_soccer 
018_tennis 
024_snow 

078_river 
448_yasser_arafat 
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Topics Search Engine ResultQuery

Find shots of an office setting

� How to translate query topic to semantics? 

So what’s next?

Concept

suggestion

?????

> 400 concepts
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Vehicle

Bus

Bicycle Car

Tank

Is a 
kind

 of

Is
 a
 k
in
d
 o
f

Is a kin
d
 o
f

Is a kind of

Use wordnet relationships
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1. Identify objects in WordNet

“Find a report from the desert showing a house or car on 

fire.”

desert house

car

fire

References:
Bouke Huurnink (UvA) & Laura Hollink (VU) 

Ontology querying
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2. Identify related concept detectors

“Find a report from the desert showing a house or car on 

fire.”

desert house

car

fire

car

vehicle

References:
Bouke Huurnink (UvA) & Laura Hollink (VU) 

Ontology querying

Basics

Introduction

Data

Indexing

Retrieval

Learning

126

desert

3. Find most similar and specific detector using Resnik’s measure

“Find a report from the desert showing a house or car on 

fire.”

car

vehicle

fire

desert building

desert house

car

fire

References:
Bouke Huurnink (UvA) & Laura Hollink (VU) 

Ontology querying
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Multi concept browsing

But when there are many relevant concept I want to be

able to browse through different dimensions
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TRECVID 2006

Benchmark comparison
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TRECVID 2006

Benchmark comparison
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Further information

� Including the sheets of the tutorial

www.mediamill.nl

And come see our demo on Wednesday


