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OverviewOverview

�� AimAim
�� To add meta content to movie streams in order to add value for tTo add meta content to movie streams in order to add value for the he 

average customer but also to assist in accessibilityaverage customer but also to assist in accessibility
�� Universal DesignUniversal Design

�� Digital Watermarking Digital Watermarking –– hidden benefitshidden benefits
�� Invisible mark often used for Copy Control or forensic tracing.Invisible mark often used for Copy Control or forensic tracing.
�� But it can do more than thisBut it can do more than this

�� Video Meta Content Video Meta Content –– ‘‘smarteningsmartening’’ the playerthe player
�� Make player more responsive to contentMake player more responsive to content--dependent behaviour.dependent behaviour.
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Digital WatermarkingDigital Watermarking

�� DW is used to add an imperceptible signal to DW is used to add an imperceptible signal to 
media which allows it to be tracedmedia which allows it to be traced

�� Usually unrelated to contentUsually unrelated to content
�� Typically identifies media author, agent, Typically identifies media author, agent, 

distributor or recipientdistributor or recipient
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Digital WatermarkingDigital Watermarking

Simple ExampleSimple Example::
�� Original pixel data:  Original pixel data:  D2 73D2 73 ((decdec))

11010010   0111001111010010   01110011 (bin)(bin)

�� Mask out least significant bitMask out least significant bit
1101001_   0111001_1101001_   0111001_ (bin)(bin)

�� Replace with 2 bits of encoded data Replace with 2 bits of encoded data –– 11 (bin)11 (bin)
11010011   01110011 11010011   01110011 (bin)(bin)
D3 73D3 73 ((decdec))

Since overall pixel value has not changed significantly, the Since overall pixel value has not changed significantly, the 
WM insertion is invisible.WM insertion is invisible.
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The 4 least significant bit planes of 
Arctic hare have been replaced with 
the 4 most significant bit planes of 
F15: with 258 Kbitshidden.
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Digital WatermarkingDigital Watermarking

�� Real watermarks are much more complex, Real watermarks are much more complex, 
but work on the same principle of adding but work on the same principle of adding 
imperceptible data to the imperceptible data to the ‘‘hosthost’’ mediamedia..

�� Watermarks also used to embed metaWatermarks also used to embed meta--info info 
about the host data about the host data into that hostinto that host..
�� TamperTamper--proofing (self repairing media)proofing (self repairing media)
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Media PlayerMedia Player

Media PlayerVideo Container

Audio
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Fobs
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Swing
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Default Layer Drag Layer

Video SVG animation

JMF

�� First implemented on Unix as belowFirst implemented on Unix as below
�� Will be implemented on Will be implemented on BluBlu--Ray in Java (BDRay in Java (BD--J)J)
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Annotation ProcessAnnotation Process
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Watermarked Annotation Process Watermarked Annotation Process 
(simplified)(simplified)
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Video Annotation ToolVideo Annotation Tool
�� Select, Select, ‘‘rubberrubber--bandband’’ edges, then classify.edges, then classify.
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Video Annotation ToolVideo Annotation Tool
�� SemiSemi--automated perautomated per--frameframe--group group labellinglabelling

�� Adding accessible data structures.Adding accessible data structures.
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Accessibility of Accessibility of BluBlu--Ray DisksRay Disks

�� Current Current outout--ofof--thethe--boxbox interface not interface not 
significantly more accessible than DVDsignificantly more accessible than DVD

�� BUT, for the menuing systemBUT, for the menuing system……
�� DVD uses proprietary format and a programming DVD uses proprietary format and a programming 

API which is quite limitedAPI which is quite limited

�� BluBlu--Ray Disks (BD) uses a modified version of Ray Disks (BD) uses a modified version of 
Java (based on Java 1.3) which resembles the Java (based on Java 1.3) which resembles the 
mobile interface (JME).mobile interface (JME).

�� Uses Personal Basis ProfileUses Personal Basis Profile + Java TV + BD API+ Java TV + BD API
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Accessibility of Accessibility of BluBlu--Ray DisksRay Disks

�� Data can be stored and read on BD itself Data can be stored and read on BD itself 
�� Using XML Using XML 
�� Text, imagesText, images
�� Sound ('wav') filesSound ('wav') files
�� AWTAWT--like user interfacelike user interface
�� Alternative I/O possible (normally TV remote)Alternative I/O possible (normally TV remote)

�� Accessible associated action/visual/auditory Accessible associated action/visual/auditory 
feedback can be easily implementedfeedback can be easily implemented
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Public Accessibility ScenariosPublic Accessibility Scenarios

�� Blind person in room with othersBlind person in room with others
�� Separate descriptive data feed read out through WiFi Separate descriptive data feed read out through WiFi 

earpieceearpiece

�� Deaf person in room with othersDeaf person in room with others
�� Separate descriptive data feed through WiFi Separate descriptive data feed through WiFi IPodIPod (say) (say) 

using vibrate to get attention when important offusing vibrate to get attention when important off--screen screen 
sounds producedsounds produced

�� Intellectually disabled in room with othersIntellectually disabled in room with others
�� SceneScene--relevant explanations possible through relevant explanations possible through IpodIpod

heavily customised to individualsheavily customised to individuals
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Future Work Future Work 

�� Automating Automating labellinglabelling process as much as process as much as 
possible by implementing object possible by implementing object 
detection/identification/tracking algorithms.detection/identification/tracking algorithms.

�� Improving BDImproving BD--J interfaceJ interface

�� Improving watermarkImproving watermark


