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e Supported by
+ DARPA’s Image Understanding (IU) program under
“Video Retneval Based on Language and Image
Analysis” project
+ DARPA’s Computer Assisted Education and Training
Initiative program (CAETI)
» Objective: Develop practical systems for automatic
understanding and indexing of video sequences
using both audio and video tracks
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o We do not know how users would like to access
digital video libraries contents yet

o Users should expect the most flexible way to achieve
their access fo video contents

e Internet-based Web Page could be a preferred
Interface

3 970909

o Muitiple Modalities Embedded in Video Should make
Access Points for Users

s Image
~ Audio Track
- Speech
Special Effects (music, laughing, gunfire, explosion)
» Closed Captioning
« Caption
» Motion
+ Temporal Information

4 97.09-09
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e Access Video Contents at Different Levels
* Video Programs/Clips
» Video Scene

- a collection of one or more adjoining shots that focus on
an object or objects of inferest

« Video Shot

~ an unbroken sequence of frames from one camera
operation

~ boundary changes: cut, fade, dissolve, and wipe
« Video Objects

5 97-09-09

A Digital Video Database Block Diagram

97-09-09
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o Access to Video Contents employing Different
Methodologies:

« Text-based: using text to annotate video
shot/segments/programs as retrieval points

« lcon-based

+ Content-based

« Multiple Modalities Based
~ The combination of image, audio, speech, annofation
-~ The combination of text-based and content-based

y 97.09-09

s Different Approaches for Content-based Access to
Video Contents

- Structured Approach - Browsing
» Non-linear Access -- Search
» [nternet-based Search and Browsing

8 970909
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e Similarity vs. Match
« Simjlarity-based Search
» Subject-based Search
« Text-based Search -- Match
« Interactive Search vs. Fully Automated Search
¢ Interactive -~ Similanty-based
* Fully Automated -- Subject-based

13 97.09-08

e Search based on:
« The difference -- levels

- Segment/scene
-~ shot
= The difference -- motion information
~ Shots
— Keyframes

« The basic -- shot boundary detection
» Application-specific; Trade-off between computing time
and rich-features for indexing

1e 97.09.09
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Absolute Frame Difference

Histogram-based
« Simple Histogram Difference
+ Weighted Histogram Difference
« Histogram Difference after Equalization
* Intersection of Histograms
» Shared Histogram Difference
Based on Moment invariants
Based on the range of pixel-value changes
Based on Edge Detection
Based on Encoded Information

®

15 970809

s Information Acquisition
+ Speech -- Speech Recognition
+ Closed Caption ~ Closed Caption equipment
» Caption -- Algorithms

» Information Association

+ Text associated with shots or scenes by calculation based
on the time synchronization in the video

» The associated text can be treated as a document
+ Document Retrieval is a “Information Retrieval” Problem

* Retrieving desired text is equal to the associated shots or
scenes

97-09-09

16

~31-



o Traditional Text Retrieval

« Full text scanning

« Signature files

 Inversion

« Vector model and clustering -- Safton’s SMART system
o Using Semantic Information

+ Natural Language Processing

« Latent Semantic indexing

» Neural Networks

970909
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o A sample keyframe o Segment the keyframe

Hong-heather Yu and Wayne Wolf, *A Visual Search System for Video and image Database, IEEE Muttimedia, 1997

19 9709-09

Resuft from searching subject “sky”

Horg-heoather Yu Brd Wayne Woll, ‘A Visuat Search System for Video and Image Database, IEEE Multimedia, 1997
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» Video Masaicing

« Spatial extent is increased by panning the camera
while mosaicing (e.g., by making a panorama)

» Spatial resolution is increased by zooming the camera
and by combining overlapping frames from different
viewpoints

« Implemented through coordinate transform for each
pair of frames, using many dijfferent algonthms

29 970909
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¢ Video Motion
+ Counting motion information embedded in video

2 B 8Tl
Vign s

Masirr O

relation between video data, motion segmentation
information, and the symbolic link graph

Courtney, Jonathan “Automated Video Indexing via Object Motion Analysis®, Pattem Recognition, Apsil, 1897

23 $7-09-09
o Access to Video Contents based on Image
Understanding of
» Synftactic
- Image global information -- pixels
- Color, histogram, texture, draw, elc.
» Semantics
~ logical structure
- Modef based -- Zhang, Jain
~ objects and their motion
+ human Face
« objects of Potential Interest
970909
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Battlefield

e UAV Surveillance Video
» Huge Amount of Information
Only Part of them is of Inferest
Short Time to Process
* Real Time Transmission
e Objects of Potential Interest are Artificial
* Artificial Shapes -- Straight Lines
+ Artificial Texture
» Aftificial Color
e Detect Based on Keyframes or Shots

.

28

97-09-09

- 36 -




ey Frane Images® RGB Histogram
s Input djuslmem

Gray Scale Mode Scale Previt
Conversion Normallzatlon Edge Detecuon
: Morpnologlcal PHough Transformation
Transformauon s-mnﬂm
» Stralghthe Detection
Paraliel Detection %%M

97-09-09
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e Face Recognition in Static Image Database
» FERET project at Army Research Lab
« Face Image Database Testbed

m,\uuuge Face D tich Eya Stiip Datwction  Post Procwesing  Facw Nowmlization

» Based on Neural Network classification and hybrid
algonthms

29 97-09-09

o Keyframe-based
+ Based on Static image -- keyframes

« Challenges
~ Complex background in video database vs clean
background
~ A few face poses vs complete set of face poses

- Detection of which shots/keyframes containing certain
faces

30 $7-09-09
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+ Shot-based and Video Sequence-based — motion
» Scenarios: Static Background vs moving human faces
-- Surveillance
~ One approach is (Jeffrey Huang: )
» Video break to locate face frames using optical flow
» Face detection to locate and normalize using DT
« Authetification using radial basis function (RBF) network

+ Scenaris: Changing background and moving human
faces -- Video Database

- Above approach does not apply because motion can not
be used effectively to locate face frames

3 970909

o Built a Digital Video Database
» 24 + 38 Video Stories
« 1 hrand § minutes +12.75 hr or abouf 13.85 hours
« About 8.5 GB
» In addition, 3 hours’ digitized court TV
e Built with Real Data
= Predator Video
» News About US Troops in Bosnia
+ Video Archives about American Presidents
« NASA Video Archives
* Republican Primary 1996

32 97-09-09

—~ 39 -




Digitization Subsystem
Closed Captioning Extraction Component
Segmenting Video into Shots

« Operation on Compressed Video

» QOperation on Uncompressed Video
Extracting Keyframes to Represent Shot

*

97-090¢

Associating Closed Captioning to Keyframes
s Summarizing keyframes into storyboard

e Scene Transition Graph (STG)

o Keyword Search for Catalog Information

e Image Search Engine - IBM QBIC

e Text Search Engine - BellCore LS/

$7-09-09
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s Video Editing Subsystem
« For real MPEG files

« cut, copy, past, delete, insert, and play MPEG files and
frames

 special effects: fade from black, fade to black, cross
fade in, cross fade out, rofate, variable rotate, edge
trace, emboss, and wipe

» color changes: black, invert color, suppress color,
invert color, brightness boostlcut, color boost/cut, and
gamma convert

+ file and bookmark manipulations

97-09-09
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s Netscape Plugins

+ Alfows playing back of video clips from specific starting
frame to specific stopping frame

o CGl program as database search too/

36 97.09-09




Algorithms for Different Applications

Semantic Indexing and Retrieval (Shape, Motion,
Face, Object, etc.)

Video Logical Structure, its indexing and Retrieval
Novel Browsing Approach
Annotation

Watermark

37
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Using Data Fusion to Help Image Retrieval
Special Effect (music, gunfire, applause)
Caption

Speech Recognition

Integration with Video Editing Systems

38
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Database Support

Billing System

System Securnty

Improved Image Search Engine
Intelligent Text Search Engine

39
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