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CONTENT SUBSTITUTION EDITOR 

[0001] This application is related to US. patent application 
Ser. Nos. 10/319,066; 10/667,614; and 10/822,891 relate to 
mechanisms for content replacement and Which are hereby 
incorporated herein by reference. 

BACKGROUND 

[0002] Audio-visual content, such as television program 
ming, movies, digital versatile discs (DVD), and the like, 
sometimes contain content Which certain people may ?nd 
objectionable. It may be objectionable either for them per 
sonally or they may consider it objectionable for children or 
others to vieW. The above-referenced patent applications are 
related to a mechanism that can be used for replacement of 
objectionable content (or content replacement for any other 
reason). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] Certain illustrative embodiments illustrating orga 
niZation and method of operation, together With objects and 
advantages may be best understood by reference detailed 
description that folloWs taken in conjunction With the accom 
panying draWings in Which: 

[0004] FIG. 1 depicts an example of content and their tem 
poral relationships in a nonlinear editing system. 

[0005] FIG. 2 shoWs the process How of content once the 
editing process has been completed. 

[0006] FIG. 3 shoWs a nonlinear editing system modi?ed to 
support synchroniZation and delivery of alternative video and 
audio content in a manner consistent With certain embodi 
ments of the present invention. 

[0007] FIG. 4 shoWs post-edit content ?oW supporting 
dynamic content substitution consistent With certain embodi 
ments of the present invention. 

[0008] FIG. 5 is a diagram illustratingA/V processor opera 
tion in a manner consistent With certain embodiments of the 
present invention. 

DETAILED DESCRIPTION 

[0009] While this invention is susceptible of embodiment 
in many different forms, there is shoWn in the draWings and 
Will herein be described in detail speci?c embodiments, With 
the understanding that the present disclosure of such embodi 
ments is to be considered as an example of the principles and 
not intended to limit the invention to the speci?c embodi 
ments shoWn and described. In the description beloW, like 
reference numerals are used to describe the same, similar or 
corresponding parts in the several vieWs of the draWings. 

[0010] The terms “a” or “an”, as used herein, are de?ned as 
one or more than one. The term “plurality”, as used herein, is 
de?ned as tWo or more than tWo. The term “another”, as used 
herein, is de?ned as at least a second or more. The terms 
“including” and/or “having”, as used herein, are de?ned as 
comprising (i.e., open language). The term “coupled”, as used 
herein, is de?ned as connected, although not necessarily 
directly, and not necessarily mechanically. The term “pro 
gram” or “computer program” or similar terms, as used 
herein, is de?ned as a sequence of instructions designed for 
execution on a computer system. A “program”, or “computer 
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program”, may include a subroutine, a function, a procedure, 
an object method, an object implementation, in an executable 
application, an applet, a servlet, a source code, an object code, 
a shared library/ dynamic load library and/ or other sequence 
of instructions designed for execution on a computer system. 

[0011] The term “program”, as used herein, may also be 
used in a second context (the above de?nition being for the 
?rst context). In the second context, the term is used in the 
sense of a “television program”. In this context, the term is 
used to mean any coherent sequence of audio video content 
Which Would be interpreted as and reported in an electronic 
program guide (EPG) as a single television program, Without 
regard for Whether the content is a movie, sporting event, 
segment of a multi-part series, neWs broadcast, etc. 

[0012] Reference throughout this document to “one 
embodiment”, “certain embodiments”, “an embodiment” or 
similar terms means that a particular feature, structure, or 
characteristic described in connection With the embodiment 
is included in at least one embodiment of the present inven 
tion. Thus, the appearances of such phrases or in various 
places throughout this speci?cation are not necessarily all 
referring to the same embodiment. Furthermore, the particu 
lar features, structures, or characteristics may be combined in 
any suitable manner in one or more embodiments Without 
limitation. 

[0013] The term “or” as used herein is to be interpreted as 
meaning either or all. Therefore, “A, B or C” means “any of 
the folloWing: A; B; C; A and B; A and C; B and C; A, B and 
C”. An exception to this de?nition Will occur only When a 
combination of elements, functions, steps or acts are in some 
Way inherently mutually exclusive. 

[0014] In order to provide content Which can be manipu 
lated to provide alternatives, e.g., in the case of providing 
alternative content to modify the rating of a movie or televi 
sion program, an authoring tool is needed. Current linear and 
non-linear editing tools do not provide this capability. 

[0015] The management of alternate content for use in 
dynamic substitution applications such as the removal/resto 
ration of potentially objectionable content can be imple 
mented during content authoring/editing using a nonlinear 
editing system consistent With certain embodiments of the 
present invention. Turing to FIG. 1, an example is presented 
of the content relationships in a nonlinear editing system. In 
such a system, video scenes 10, dialog tracks 12 and 14, along 
With music tracks such as 16 and other audio tracks 18 are 
associated With a master timeline 20. This information is 
stored in a “non-linear” fashion. The term “non-linear” stor 
age is used in the art to differentiate digital storage, e.g., using 
disc drive technology, in contrast to “linear” storage that uses 
tape and ?lm as the storage medium. By use of non-linear 
storage, any element of the content can be randomly accessed 
Without need to traverse a length of “linear” medium such as 
?lm or tape to reach the element of content. Elements 10-18 
may be stored as discrete elements anyWhere on the disc drive 
or other non-linear storage medium and manipulated, rear 
ranged, substituted, etc. in the non-linear editing process. 

[0016] Nonlinear editing systems have become the preva 
lent method of content authoring for television and increas 
ingly so for ?lm. A nonlinear editing system can be used to 
select the desired portions of audio and video sequences 
(scenes) taken from a library containing all the raW footage/ 
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video and audio recordings under consideration for the 
project (e.g., video, movie or television program) and then 
establish their temporal relationships, both With the adjacent 
sequences of the same type (video, dialog, music score, etc.) 
as Well as to establish the synchronization of the video With 
one or more corresponding audio tracks. Even though the end 
product appears as one continuous video sequence With a 
single synchronized audio track (containing a composite of 
multiple audio elements), all components that make up the 
content remain distinct and separate While being manipulated 
in the editing system. 

[0017] FIG. 1 shoWs an example depiction of content in a 
nonlinear editing system and their temporal relationships. In 
the case of a conventional editing system, no provision is 
made for assuring synchronization of multiple sets of content 
in Which certain “scenes” can be substituted for others in a 
transparent manner at playback. Selective multiple encryp 
tion systems, consistent With Sony’s PassageTM system utilize 
mapping of Packet Identi?ers (PIDs) to achieve a multiple 
carriage of content destined for differing encryption systems. 
The above-referenced patent applications utilize a similar 
system of PID mapping to achieve content replacement func 
tions. HoWever, to date, the issue of hoW to author content for 
such systems has not been addressed. 

[0018] FIG. 2 shoWs the process How of content once the 
non-linear editing process has been completed for conven 
tional non-linear editing systems. The content stored in most 
professional nonlinear editing systems is uncompressed digi 
tized video and pulse code modulated (PCM) audio samples. 
This content is depicted in FIG. 2 as content track storage 26 
and content scene storage 30. It is generally considered much 
easier to edit video sequences and edit/combine (mix) audio 
samples in this raW form and maintain high picture and sound 
quality. The sequencing of the audio and video content is 
depicted at 34 and 38 respectively. 

[0019] When the ?nal edited version of the content is com 
pleted, it can then be assembled into its ?nal video and audio 
sequences and the audio mixed to its ?nal monophonic, ste 
reophonic or surround sound image at the output of digital 
mixdoWn 42. The various audio tracks (dialog, music, sound 
effects, etc.) are mixed doWn at a mixdoWn process depicted 
as a digital mixdoWn 42. The ?nished “cut” is then com 
pressed using, for example Without intent of any limitation 
using MPEG (e. g., MPEG-2) compression for the video at 46 
and AC-3 audio compression at 50 for the video and audio 
content, respectively, to reduce the size of the ?le containing 
the ?nal product. Any other suitable compression and encod 
ing technique could be used including, but not limited to for 
example AAC, DTS, MPEG-l, etc. for audio, and AVC, 
VC- 1, MPEG-4, etc. for video. Embodiments consistent With 
the present invention also contemplate use With other encod 
ing and compression mechanisms, existing or not yet devel 
oped. Commonly, compression by a factor of 80 or greater is 
achieved. This reduction in storage makes the transmission, 
broadcast and/ or storage of digital video content more prac 
tical, alloWing it to ?t on inexpensive media like DVDs or to 
be carried in a standard 6 MHz RF spectral channel concur 
rent With eight or more other A/V services With minimal 
degradation of quality. The ?nal content can be stored at 54, 
and from there, may be used for any number of purposes 
including DVD mastering, satellite, cable, or terrestrial 
broadcasting. 
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[0020] A similar process can be folloWed in order to create 
an alternate audio track in a second language. In this case, the 
same audio tracks containing the musical score, sound 
effects, etc. are used but an alternate dialog track, edited to 
match the duration and context of the common video content, 
is substituted for the primary language dialog track. An alter 
nate composite audio track can be created by a separate mix 
doWn and encoding process, paralleling that used to create the 
primary audio track. The second audio track may then be 
either carried concurrently With the video and primary audio 
track for multilingual support or it can be substituted in its 
entirety for the primary audio for content intended exclu 
sively for an alternate language. 

[0021] It should be noted that in all cases, there is a single, 
continuous video/visual track running at a constant rate (e. g., 
24 or 60 frames per second) that depends upon media type, in 
the ?nal “cut”. This track is alWays present, even if the actual 
content of the visual track contains a black screen. All audio 
content is synchronized to the visual track to maintain proper 
lip to voice synchronization and appropriate timing of sound 
effect and musical score occurrence. Unlike the visual track, 
audio may or may not be present, depending upon the context 
of the scene. Once the ?nal cut is produced and compressed, 
like the video track, there is a continuous audio track. During 
periods of silence, compressed audio data is still present, but 
the data values indicate a silent period. Hence, synchroniza 
tion of the second audio track With the video is routine. 

[0022] NoW consider a content authoring process that sup 
ports dynamic content substitution. In order to support 
dynamic content substitution on a scene-by-scene basis, the 
authoring process described earlier must be substantially 
modi?ed to alloW concurrent editing of a second or alternate 
video track and additional audio tracks corresponding to 
scene substitutions (in contrast to a simple alternative audio 
track that runs the full length of the content. An example of 
such content With alternative audio and video is shoWn in 
FIG. 3 With the original track and master timeline relation 
ships as shoWn in FIG. 1. In FIG. 3, the alternate video track 
62 and alternate dialog track 64 are subordinate to the primary 
video track 10 and dialog track 12 and are temporally syn 
chronized With the master timeline. HoWever, since they rep 
resent alternate scenes and/ or dialog, the alternative content 
does not have the bene?t of continuously folloWing the origi 
nal time line. 

[0023] After post-processing, both video tracks 12 and 64 
are carried in the ?nal content using the techniques to be 
described later. The nonlinear editor can be extended in accor 
dance With the present teachings to accommodate the addi 
tional tracks for alternate video and audio, and is complimen 
tary to the editing paradigm established for conventional 
linear editing tools. 

[0024] One departure from the conventional process is the 
handling of the content comprising the ?nal product or “cut”. 
As described earlier, the ?nal cut is assembled, mixed (audio) 
and streamed to compression equipment (encoders). A con 
ventional video encoder can only accept a single, continuous 
video stream. The primary video stream meets that criterion. 
The alternate video stream can be characterized as a non 

continuous (staccato) sequence of video to be transmitted or 
played concurrently With the primary video so that the receiv 
ing devices may elect Whether or not to substitute the alternate 
versions for the primary. In the example content shoWn in 
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FIG. 3, for example, alternate scenes are provided for Scene 
2 and Scene 4, but not Scene 1 and Scene 3. Similarly, alter 
nate dialog is provided for only portions of the dialog, as can 
be seen by comparing the example dialog tracks 12 and 64. 

[0025] FIG. 4 shoWs an illustrative example of the post-edit 
content ?oW supporting dynamic content substitution consis 
tent With certain embodiments of the present invention. In 
order to remain compatible With conventional video encod 
ers, the nonlinear editing system ?lls periods betWeen alter 
nate video sequences (alternate scenes) With synthesized 
black screen in order to create a continuous video stream, 
Which the encoder Will accept, for purposes of the assembly 
of the ?nal content. The encoding of primary and alternate 
video can occur using the same encoder so that the tWo 
processes occur serially, or can use multiple video encoders 
as shoWn to encode the tWo video streams in parallel. When 
processed serially, the editing system communicates With the 
encoder so that that synchronization information can be 
inserted, using any suitable protocol, by the encoder in both 
resultant compressed data streams for post-encoding repro 
cessing to combine the tWo video streams With proper syn 
chronization. 

[0026] As shoWn in FIG. 4, the process depicted in FIG. 2 is 
supplemented With an alternate video path 72 and an alternate 
audio path 74. The alternate video path 72 incorporates an 
additional scene sequencing in Which the black screen is 
inserted at 78 and either a second video encoder 80 or a 
second sequential use of video encoder 46 (both of Which are 
conceptualized by video encoder 80 in this depiction). During 
this encoding process for the alternate video, PIDs are utilized 
in a conventional manner to identify related video packets. In 
a similar manner, the alternate audio path 74 includes 
sequencing at 82 With the alternate dialog being mixed as 
appropriate With other audio tracks before digital mixdoWn at 
84 and audio compression at 86. As With the video, the audio 
can either be separately processed in parallel at each stage 
using separate hardWare, or in series using the same hardWare 
as in the primary audio processing. During this encoding 
process for the alternate audio, PIDs are utilized in a conven 
tional manner to identify related audio packets. Synchroniza 
tion information is derived from the tWo video streams at 88. 

[0027] The tWo compressed audio outputs and the tWo 
compressed video outputs and the synchronization informa 
tion are processed using a device referred to herein as anA/V 
processor 90, Whose operation is depicted in connection With 
FIG. 5. The processed audio and video are stored as ?nished 
content at storage 54 as described previously. 

[0028] The tWo compressed content multiplexes, original 
(primary) version and the second stream containing only the 
portions available for substitution, both With added synchro 
nization marks, are inserted into a A/V processor. The opera 
tion ofthis processor 90 is shoWn in FIG. 5. The A/V proces 
sor 90 performs four major functions, alternate stream 
“trimming” at 92, content synchronization at 94, PID map 
ping at 96 and content remultiplexing at 98. These functions 
can be carried out using a programmed processor (or multiple 
programmed processors operating in concert) in certain 
embodiments. 

[0029] The alternate content contains blank video (black 
screen) and muted audio betWeen segments of alternate con 
tent. This is a byproduct of preparing the content for com 
pression. The A/V processor 90 trims all black screen content 
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and muted audio at 92 to alloW the alternative content to be 
multiplexed into a primary transport stream in a manner simi 
lar to that described in connection With selective multiple 
encrypted content described in the applications above. 

[0030] Next, at 94, the processor uses synchronization 
marks inserted by the encoders to alloW the alternate content 
to be correctly located temporally Within the primary trans 
port stream so that primary audio and/ or video content having 
alternate audio and/or video content can be contextually 
located in adjacent positions. That is to say, if the data are 
stored in packets, the primary audio or video and alternate 
audio or video are preferably situated in adjacent packets or 
nearby packets for ease of retrieval. This information is 
obtained from the synchronization information derived at 88 
for the tWo video streams. 

[0031] At 96, the PIDs for the audio and video streams may 
be remapped to provide PIDs Which uniquely identify the 
primary and secondary audio and primary and secondary 
video. This provides individually identi?able packets of con 
tent that can be multiplexed together. At 98, the A/V processor 
90 then merges the alternate content into the primary trans 
port or program stream and provides signaling and formatting 
that enables suitably equipped playback devices to dynami 
cally select any combination of primary/alternate content 
during broadcast or playback of the resultant composite con 
tent. As part of the merging process, the remultiplexer cor 
rects Program Clock References (PCR) and other tasks nor 
mally encountered and associated With digital remultiplexing 
processes. 

[0032] The composite, homogeneous output of the proces 
sor is then returned to the normal content process How, Where 
it is stored or forWarded to the distribution phase, either in 
mastering of package media, like DVD or to a broadcast 
source such as a video spooler for video on demand (V OD) or 
terrestrial broadcast & cable or uplink to satellite for Direct 
Broadcast Satellite service (DBS). 
[0033] While the illustrative embodiment shoWn herein 
depicts providing a single set of alternate content, the process 
is readily incremented to provide several sets of alternate 
content using the same principles described. 

[0034] Thus, in accordance With certain embodiments con 
sistent With the present invention, a method providing alter 
nate digital audio and video content in a segment of content 
containing compressed primary audio and encoded primary 
video involves inserting blank audio in an alternate audio 
track betWeen segments of alternate audio; inserting black 
video in an alternate video track betWeen segments of alter 
nate video; synchronizing the alternate audio track to a master 
timeline; synchronizing the alternate video track to the master 
timeline; compressing the alternate audio track; compressing 
the alternate video track; trimming the blank audio from the 
compressed alternate audio track; trimming the black video 
from the compressed alternate video track; synchronizing the 
trimmed compressed alternate audio to locate the trimmed 
compressed alternate audio temporally With the primary com 
pressed audio; synchronizing the trimmed compressed alter 
nate video to locate the trimmed compressed alternate video 
temporally With the primary encoded video; and multiplexing 
the trimmed compressed alternate audio and the trimmed 
compressed alternate video With the primary compressed 
audio and the primary encoded video. 

[0035] In certain embodiments, the primary audio and the 
alternate audio are compressed sequentially using a single 
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audio compressor such as an AC-3, MPEG-l, AAC or DTS 
(by Way of example). In other embodiments, the primary 
audio and the alternate audio are compressed using a primary 
and secondary audio compressor. In certain embodiments, the 
primary video and the alternate video are compressed using 
primary and alternate video encoders such as MPEG-2, AVC, 
VC-l or MPEG-4, compliant video encoders (by Way of 
example). In other embodiments, the primary video and the 
alternate video are encoded sequentially using a single video 
encoder. According to certain embodiments, a PID remapper 
maps the primary audio, the alternate audio, the primary 
video and the alternate video each to separate PID values. A 
computer readable storage medium can be used for storing 
instructions Which, When executed on a programmed proces 
sor, carry out these processes. 

[0036] In another embodiment, a video editor that provides 
alternate digital audio and video content in a segment of 
content containing compressed primary audio and encoded 
primary video has an audio sequencer that inserts blank audio 
in an alternate audio track betWeen segments of alternate 
audio, Wherein the alternate audio track is synchronized to a 
master timeline. A video sequencer inserts black video in an 
alternate video track betWeen segments of alternate video, 
Wherein the alternate video track is synchronized to the mas 
ter timeline. A compressor compresses the alternate audio 
track and an encoder encodes and compresses the alternate 
video track. The blank audio is trimmed from the compressed 
alternate audio track and the black video is trimmed from the 
compressed alternate video track. A synchronizer is used to 
synchronize the trimmed compressed alternate audio to 
locate the trimmed compressed alternate audio temporally 
With the compressed primary audio. A synchronizer is also 
used for synchronizing the trimmed compressed alternate 
video to locate the trimmed compressed alternate video tem 
porally With the encoded and compressed primary video. A 
multiplexer that multiplexes the trimmed compressed alter 
nate audio and the trimmed compressed alternate video With 
the primary audio and the primary video. 

[0037] Another video editor consistent With certain 
embodiments, provides alternate digital audio and video con 
tent in a segment of content containing primary audio and 
primary video has an audio sequencer that inserts blank audio 
in an alternate audio track betWeen segments of alternate 
audio, Wherein the alternate audio track is synchronized to a 
master timeline. A video sequencer inserts black video in an 
alternate video track betWeen segments of alternate video, 
Wherein the alternate video track is synchronized to the mas 
ter timeline. A compressor mechanism for compressing the 
primary audio and alternate audio track. An encoder encodes 
and compresses the primary video and the alternate video 
track. The blank audio is trimmed from the compressed alter 
nate audio track and the black video is trimmed from the 
compressed alternate video track. The compressed alternate 
audio is synchronized so that the trimmed compressed alter 
nate audio can be temporally situated With the primary audio. 
The trimmed compressed alternate video is synchronized to 
locate the trimmed compressed alternate video temporally 
With the primary video. A multiplexer multiplexes the 
trimmed compressed alternate audio and the trimmed com 
pressed alternate video With the compressed primary audio 
and the encoded and compressed primary video. 

[0038] Other embodiments Will occur to those skilled in the 
art in vieW of the above teachings. 
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[0039] Those skilled in the art Will recognize, upon consid 
eration of the above teachings, that certain of the above exem 
plary embodiments are or can be based upon use of a pro 
grammed processor. HoWever, the invention is not limited to 
such exemplary embodiments, since other embodiments 
could be implemented using hardWare component equiva 
lents such as special purpose hardWare and/or dedicated pro 
cessors. Similarly, general purpose computers, microproces 
sor based computers, micro-controllers, optical computers, 
analog computers, dedicated processors, application speci?c 
circuits and/or dedicated hard Wired logic may be used to 
construct alternative equivalent embodiments. 

[0040] Similarly, certain embodiments herein Were 
described in conjunction With speci?c circuitry that carries 
out the functions described, but other embodiments are con 
templated in Which the circuit functions are carried out using 
equivalent softWare or ?rmWare embodiments executed on 
one or more programmed processors. General purpose com 

puters, microprocessor based computers, micro-controllers, 
optical computers, analog computers, dedicated processors, 
application speci?c circuits and/or dedicated hard Wired logic 
and analog circuitry may be used to construct alternative 
equivalent embodiments. Other embodiments could be 
implemented using hardWare component equivalents such as 
special purpose hardWare and/ or dedicated processors. 

[0041] Certain embodiments described herein, are or may 
be implemented using a programmed processor executing 
programming instructions that are broadly described above in 
process How diagrams that can be stored on any suitable 
electronic or computer readable storage medium and/ or can 
be transmitted over any suitable electronic communication 
medium. HoWever, those skilled in the art Will appreciate, 
upon consideration of the present teaching, that the processes 
described above can be implemented in any number of varia 
tions and in many suitable programming languages Without 
departing from embodiments of the present invention. For 
example, the order of certain operations carried out can often 
be varied, additional operations can be added or operations 
can be deleted Without departing from certain embodiments 
of the invention. Error trapping can be added and/ or enhanced 
and variations can be made in user interface and information 
presentation Without departing from certain embodiments of 
the present invention. Such variations are contemplated and 
considered equivalent. 

[0042] While certain illustrative embodiments have been 
described, it is evident that many alternatives, modi?cations, 
permutations and variations Will become apparent to those 
skilled in the art in light of the foregoing description. 

What is claimed is: 
1. A method providing alternate digital audio and video 

content in a segment of content containing compressed pri 
mary audio and encoded primary video, comprising: 

inserting blank audio in an alternate audio track betWeen 
segments of alternate audio; 

inserting black video in an alternate video track betWeen 
segments of alternate video; 

synchronizing the alternate audio track to a master time 

line; 
synchronizing the alternate video track to the master time 

line; 
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compressing the alternate audio track; 

encoding the alternate Video track; 

trimming the blank audio from the compressed alternate 
audio track; 

trimming the black Video from the encoded alternate Video 
track; 

synchronizing the trimmed compressed alternate audio to 
locate the trimmed compressed alternate audio tempo 
rally With the primary compressed audio; 

synchronizing the trimmed encoded alternate Video to 
locate the trimmed encoded alternate Video temporally 
With the primary encoded Video; and 

multiplexing the trimmed compressed alternate audio and 
the trimmed encoded alternate Video With the primary 
compressed audio and the primary encoded Video. 

2. The method according to claim 1, Wherein the primary 
audio and the alternate audio are compressed using a single 
audio compressor. 

3. The method according to claim 2, Wherein the audio 
compressor is compliant With one of AC-3, AAC, DTS or 
MPEG-1. 

4. The method according to claim 1, Wherein the primary 
audio and the alternate audio are compressed using a primary 
and secondary audio compressors. 

5. The method according to claim 4, Wherein the audio 
compressors are compliant With one of AC-3, AAC, DTS or 
MPEG-1. 

6. The method according to claim 1, Wherein the primary 
Video and the alternate Video are encoded using primary and 
alternate Video encoders. 

7. The method according to claim 6, Wherein the Video 
encoders is compliant With one of MPEG-2, AVC, VC-l or 
MPEG-4. 

8. The method according to claim 1, Wherein the primary 
Video and the alternate Video are encoded using a single Video 
encoder. 

9. The method according to claim 8, Wherein the Video 
encoder is compliant With one of MPEG-2, AVC, VC-l or 
MPEG-4. 

10. The method according to claim 1, Wherein a Packet 
Identi?er (PID) remapper maps the primary audio, the alter 
nate audio, the primary Video and the alternate Video each to 
separate PID Values. 

11. A computer readable storage medium storing instruc 
tions Which, When executed on a programmed processor, 
carry out a process according to claim 1. 

12. A Video editor that provides alternate digital audio and 
Video content in a segment of content containing compressed 
primary audio and encoded primary Video, comprising: 

an audio sequencer that inserts blank audio in an alternate 
audio track betWeen segments of alternate audio, 
Wherein the alternate audio track is synchronized to a 
master timeline; 

a Video sequencer that inserts black Video in an alternate 
Video track betWeen segments of alternate Video, 
Wherein the alternate Video track is synchronized to the 
master timeline; 

a compressor that compresses the alternate audio track; 
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an encoder that encodes and compresses the alternate Video 
track; 

means for trimming the blank audio from the compressed 
alternate audio track; 

means for trimming the black Video from the encoded 
alternate Video track; 

means for synchronizing the trimmed compressed alter 
nate audio to locate the trimmed compressed alternate 
audio temporally With the compressed primary audio; 

means for synchronizing the trimmed encoded alternate 
Video to locate the trimmed encoded alternate Video 
temporally With the encoded primary Video; and 

a multiplexer that multiplexes the trimmed compressed 
alternate audio and the trimmed compressed alternate 
Video With the primary audio and the primary Video. 

13. The Video editor according to claim 12, Wherein the 
means for trimming the Video and means for trimming the 
audio are implemented in an audio/Video processor. 

14. The Video editor according to claim 13, Wherein the 
means for synchronizing the Video and the means for syn 
chronizing the audio are implemented in the audio/Video 
processor. 

15. The Video editor according to claim 13, Wherein the 
multiplexer is implemented in the audio/Video processor. 

16. The Video editor according to claim 12, Wherein the 
primary and secondary audio compressors are compliant With 
one ofAC-3, AAC, DTS or MPEG-1. 

17. The Video editor according to claim 12, Wherein the 
primary and secondary Video encoders are compliant With 
one of MPEG-2, AVC, VC-1 or MPEG-4. 

18. The Video editor according to claim 12, further com 
prising a Packet Identi?er (PID) remapper that maps the 
primary audio, the alternate audio, the primary Video and the 
alternate Video each to separate PID Values. 

19. A Video editor that provides alternate digital audio and 
Video content in a segment of content containing primary 
audio and primary Video, comprising: 

an audio sequencer that inserts blank audio in an alternate 
audio track betWeen segments of alternate audio, 
Wherein the alternate audio track is synchronized to a 
master timeline; 

a Video sequencer that inserts black Video in an alternate 
Video track betWeen segments of alternate Video, 
Wherein the alternate Video track is synchronized to the 
master timeline; 

compressor means for compressing the primary audio and 
alternate audio track; 

encoder means for encoding and compressing the primary 
Video and the alternate Video track; 

means for trimming the blank audio from the compressed 
alternate audio track; 

means for trimming the black Video from the encoded and 
compressed alternate Video track; 

means for synchronizing the trimmed compressed alter 
nate audio to locate the trimmed compressed alternate 
audio temporally With the primary audio; 
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means for synchronizing the trimmed encoded compressed 
alternate Video to locate the trimmed encoded com 
pressed alternate Video temporally With the primary 
Video; and 

a multiplexer that multiplexes the trimmed compressed 
alternate audio and the trimmed encoded compressed 
alternate Video With the compressed primary audio and 
the encoded and compressed primary Video. 

20. The Video editor according to claim 19, Wherein the 
means for trimming the Video and means for trimming the 
audio are implemented in an audio/Video processor. 

21. The Video editor according to claim 19, Wherein the 
means for synchronizing the Video and the means for syn 
chronizing the audio are implemented in the audio/Video 
processor. 

22. The Video editor according to claim 19, Wherein the 
multiplexer is implemented in an audio/Video processor. 

23. The Video editor according to claim 19, Wherein the 
primary and secondary audio is compliant With one of AC-3, 
AAC, DTS or MPEG-1. 

24. The Video editor according to claim 19, Wherein the 
primary and secondary Video is compliant With one of 
MPEG-2, AVC, VC-l or MPEG-4. 

25. The Video editor according to claim 19, further com 
prising a Packet Identi?er (PID) remapper that maps the 
primary audio, the alternate audio, the primary Video and the 
alternate Video each to separate PID Values. 

26. The Video editor according to claim 19, Wherein the 
compressor means comprises a single audio compressor that 
sequentially encodes the primary and alternate audio. 

27. The Video editor according to claim 19, Wherein the 
compressor means comprises a primary compressor that 
encodes the primary audio and an alternate compressor that 
compresses the alternate audio. 

28. The Video editor according to claim 19, Wherein the 
encoding means comprises a single Video encoder that 
sequentially encodes the primary Video and the alternate 
Video. 

29. The Video editor according to claim 19, Wherein the 
encoding means comprises a primary Video encoder and an 
alternate Video encoder. 

30. The Video editor according to claim 19, Wherein the 
encoding means comprises a single Video encoder that 
sequentially encodes the primary and alternate Video. 

31. A Video editor that provides alternate digital audio and 
Video content in a segment of content containing primary 
audio and primary Video, comprising: 
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an audio sequencer that inserts blank audio in an alternate 
audio track betWeen segments of alternate audio, 
Wherein the alternate audio track is synchronized to a 
master timeline; 

a Video sequencer that inserts black Video in an alternate 
Video track betWeen segments of alternate Video, 
Wherein the alternate Video track is synchronized to the 
master timeline; 

compressor means comprising a primary audio compressor 
for compressing the primary audio, and an alternate 
audio compressor for compressing the alternate audio 
track; 

encoder means for encoding and compressing the primary 
Video and the alternate Video track, Wherein the encoder 
means comprises a primary Video encoder and an alter 
nate Video encoder; 

means for trimming the blank audio from the compressed 
alternate audio track; 

means for trimming the black Video from the encoded and 
compressed alternate Video track; 

means for synchronizing the trimmed compressed alter 
nate audio to locate the trimmed compressed alternate 
audio temporally With the primary audio; 

means for synchronizing the trimmed encoded and com 
pressed alternate Video to locate the trimmed encoded 
and compressed alternate Video temporally With the 
encoded and compressed primary Video; 

a multiplexer that multiplexes the trimmed compressed 
alternate audio and the trimmed compressed alternate 
Video With the compressed primary audio and the 
encoded and compressed primary Video; 

Wherein the means for trimming the Video and means for 
trimming the audio are implemented in an audio/Video 
processor, and Wherein the means for synchronizing the 
Video and the means for synchronizing the audio are 
implemented in the audio/Video processor, and Wherein 
the multiplexer is implemented in an audio/Video pro 
cessor; and 

a Packet Identi?er (PID) remapper that maps the primary 
audio, the alternate audio, the primary Video and the 
alternate Video each to separate PID Values. 

* * * * * 


