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Introduction

The purpose of this paper is to introduce the reader to some of the possibilities that exist in a “total-convergence” product, which is our ultimate goal, with the hopes of sparking some envisioning as to what this type of product will allow the artist to deliver to the consumer. To be sure not all of the scenarios enumerated in this document will come to pass exactly as they are described, but I believe that this document represents something fairly close to the reality we will eventually see.

Climate of the Consumer Electronics Industry

The digital convergence of media devices promised as early as 1993 is finally happening.  On the roadmaps of consumer electronics manufacturers of are multi-function “gateway” devices which, through the periodic release of ever-increasing functionality over the next three to five years, will achieve the ultimate goal of integrating or converging virtually every form of media, along with broadband Internet access and home networking (to distribute that access to every device in the home.)  The road to the ultimate CE device can be expected to follow the roughly the following stages, with room for some variation as to the relative timing of the specific features:

1. Integration of the DVD player with Web access.

2. Integration if DVD, Web, and Gaming support.

3. Integration of DVD, Web, Game, and Streaming Audio (i.e. Internet Radio) support.

4. Integration of DVD, Web, Game, Audio, and High Definition TV (ATSC et al) tuner support

5. Integration of DVD, Web, Game, Audio, HDTV, and Digital Media Recording (DMR,) i.e. time-shifting and program recording to an internal hard disk as seen in the TiVo device sold by TiVo, Inc (www.tivo.com,) but perhaps a bit more generic.

6. Integration of DVD, Web, Game, Audio, HDTV, DVR, and broadband Internet access. Video-on-demand (VOD) functionality will simultaneously be enabled via the broadband network, as will wired or wireless home networking (to proxy or share the Internet connection.)  The broadband networking will consist of either Digital Subscriber Line (DSL,) Cable modem (DOCSYS,) or wireless broadband technology, either terrestrial or satellite.

7. Also, we can expect that as the price of HDTV sets begin to fall that the above functionality will also be integrated into the television itself.

As can be seen, this could shift the digital “balance of power” away from the PC in the bedroom or den, and to the home entertainment system in the living room.  

Multimedia is Dead, Long Live Unimedia

The above heading may come as a complete surprise to most people reading this paper.  Multimedia seems to be doing fairly well, as is evidenced by the number of titles available on the PC and Macintosh platforms and the ever increasing multimedia “feel” and functionality of gaming consoles.  However, it must be remembered that the context here is convergence of all forms of media in consumer electronics devices.

I submit that in that environment the term “multimedia” is a compete misnomer.  It implies essentially shovel-ware, a box containing a diverse array of functions that don’t truly integrate or leverage each other, and indeed this is the limit of the vision of many competitors working in this area.  We, however, can envision something far grander than that: gathering together all of these various media forms and functions, allowing the production of a singular piece of content which actually spans and leverages many, or indeed all, of those functions.  This will be an entirely new form of media from the perspective of the mass media industry, which I will refer to as Unimedia.

We will create a series of production tools and systems that exactly follow the stages of convergence occurring in the consumer electronics industry, i.e. duplicating on the production end what is happening on the delivery end.  Like their CE counterparts, each tool will allow the production artists to directly control, in as simple a manner as possible, the functions being integrated by the CE companies.  It is important to point out that at each stage in the process, the tool created will have as flat a learning curve as possible from the perspective of the professional television producer.  This is achieved by structuring the tools such that they use accepted working models with modifications as slight and as subtle as possible, allowing the production professional to create content vastly superior to standard television using the same methodology he has always created standard television.  And, to keep the bread-and-butter money coming through this transition, he may in fact use the tools to create standard, linear television.

Since the design and success of our tools and systems are highly dependent on the types of media that they create and / or distribute, we must take a look at what value we bring to the CE companies and what our systems will allow their products to deliver to the consumer.  We must have a clear understanding of what this all means to the viewer.

Some Unimedia Scenarios

What does Unimedia mean to the consumer?  I will answer that with some scenarios that the ultimate end-all-be-all system will allow.

1) Nova on PBS with Various Companion DVDs
Scott is watching the science program Nova on PBS, on-the-air.  He has an encyclopedia DVD-ROM, in this case Microsoft Encarta, loaded into the DVD tray of his convergence box.  He presses the “companion-sync” button on his remote, and the screen rearranges itself such that the full frame of Nova can be seen, shrunken to some size smaller than his HDTV set’s screen.  Information from Encarta appears and is kept in both temporal “time” and contextual “content” sync with the Nova program.

As the Nova episode talks of global warming Encarta displays some text on the subject and a graph of average global temperatures over the last 10 years, as the Nova episode talks of ozone depletion Encarta shows a NASA photo of the hole in the ozone layer and some additional text on the subject.  In both cases the broadcast production and the output of the software are coordinated and blended on the screen in an aesthetically pleasing manner.

He decides he wants to explore the ozone information in Encarta in greater depth, so he presses the “companion-jump” button on his remote.  The video of Nova disappears and Encarta takes over the screen, allowing him to browse and expand on the information he wants.  When he gets some good information, he hits the “print” button on the remote and the Encarta story starts spewing out of the printer in his den.  He then hits the “companion-sync” button again and the screen again rearranges itself to fit both Nova and Encarta on-screen, and the video of Nova picks up exactly where it left off (when he jumped to Encarta, the system automatically time-shifted Nova so he wouldn’t miss even a single frame.)

Scott’s sister Barbara is watching exactly the same show on a converged system, but she does not own Encarta, instead she owns the Encyclopedia Britannica on DVD-ROM, yet the exact same show is able to link to it in exactly the same way.  Also, unlike Scott, in addition to integrating the media live Barbara had the system create a reading list for her.  When the program is complete, she has lists of articles on the Encyclopedia Britannica DVD, some Web pages, and some e-books available for purchase and download from the Internet.

2) This Old House with Specific Companion DVD

Frank is working on some projects around the house.  He likes to watch This Old House to get some information how to go about his projects, and had seen the advertisement for the “Companion DVD for the Series,” which he bought for $29.95.  The DVD contains thousands of blueprints, how-to texts, and many, many short shots of video that demonstrate the proper technique for using the tools and materials in the show.

He loads his DVD, tunes into PBS on-the-air, and much in the same way as Scott and Barbara, can integrate the on-air show and the diagrams and text on-screen, and whenever he sees a tool or material being used on the show he is given an opportunity to branch to the video which provides expanded demonstration of the item.  Again, when he branches to something, he is returned right to where he started thanks to the time shifting built into his convergence box.  There is, however, a major difference between Frank’s scenario and Scott’s.  Whereas the program that Scott and Barbara were watching could link to any DVD containing the appropriate information, This Old House only links to its own companion disk, which Scott had to purchase specifically for that program.  This allows the producers of This Old House to sell these companion DVDs as a value-added upgrade to their program, much in the same way they used to sell printed books.

3) Music Videos and Album Purchase
Karen, like any young women in her late teens, loves music.  Because of this she watches a lot of music videos, both on-demand and on-air.  The music videos, however, are copy protected so that she cannot permanently record them to hard disk or DVD-R, either locally to the convergence device or over her family’s home network.

What she can do, however, is purchase the album.  During the music video she is given a link opportunity to also download the album in MP3 format, the format of choice for digital audio.  If she chooses to order the album (which may require parental permission) the cost of the album is added to her service provider’s bill and the album is downloaded as an indexed MP3 file, which is then stored on the hard disk of the convergence device.  The price of the album, since it requires no duplication, shipping, wholesaler and retailer profit margin, etc. is quite a bit less expensive than if she were to go out and buy the same music on a CD.

The music video itself also hyperlinks to such things as fan Web sites, other music videos by the artist, and Internet based artist biographies and trivia.  In the case of trivia, the system pops it up over the music video at the appropriate points much like the “pop-up videos” now seen on VH1, but the pop-up balloons are smart, reactive, and have a view-time behavior such as adding a story on that piece of trivia to the reading list.  At any time she may retrieve related information and the system takes care of the aesthetically pleasing composition of the material from the various sources.

As for the album she bought, she is free to move it to any device in the house over the home network as well as her portable MP3 player, but because of digital rights management technology she cannot burn it to CD or DVD nor can she transmit it to the Internet in any form.

4) The Evening Newsmagazine
Jane the viewer retrieves the evening newsmagazine on-demand over her broadband connection.  After some attractive opening credits, she is presented with a menu of the stories available that day.  She selects a story of interest and an attractive 3D page turn transition brings her to that story.

As she watches the story, she notices that the pace is a little slow, going into too much detail.  She turns down the detail level with her remote and the pace picks up, giving her a high-level view of the key elements of the story and skipping the in-depth analysis.  It is important to note that the video is not playing any faster than normal play speed and still perfectly viewable, but rather that information is actually being edited out of the production on-the-fly at view-time.

Something in the story catches her attention, and she turns detail level back up.  She is quite interested in the story now, so she turns on the reading list.  A little bit onto the story an icon indicating a link opportunity comes on, with a caption indicating historical information.  She chooses the link on her remote and she is brought to a new piece of video, again via an attractive special effect transition.  The new video begins playing giving her the historical information, providing the same function as a sidebar does in a print magazine.  When the detail is done playing out she is returned to the original story that she started from, at the point where she chose the link.

The story finishes up and she is returned to the program’s story menu once again.  She decides not to watch any more stories tonight, and selects the reading list on her remote control.  She discovers that the system has found several Web pages related to the information in the story, and also a couple of on-line e-books; all related to the portion of the story which she was interested in.  She then goes on to browse the reading material, some of which links to more hypervideo material, and is able to explore the topic in depth.  She is able to do this without the use of search engines, without the need to weed through many scores of irrelevant hits, and without the need to even look at a URL.

5) Variable Ratings

The Jones’ are your typical family: husband, wife, a teenager, and preteen.  The diversity of the titles that Unimedia opens up also creates a problem: how does the viewer keep inappropriate material out of the reach of their children with cutting them off from the material.  The answer is variable ratings.

A single program (stored in a single file of the VOD server or DVD, but the Jones’ don’t have to know that) can contain multiple ratings levels, much like is possible on DVD now.  When they installed their system they set a default rating of PG, and set two password protected ratings levels for PG-13 and R, for the teenager and parents, respectively.

When a person selects a ratings level with their password (or uses the default when the system is powered on) every title viewed from whatever source is limited to that level.  If the title is off-air, any offending scenes are blanked; if the material is from DVD or VOD then the title adjusts to the appropriate ratings level by actually editing itself as it is being viewed.  If necessary, scenes are deleted with no noticeable artifacts, and/or audio is overdubbed and closed captioning text is edited to eliminate inappropriate words for the selected rating.

The current rating setting of the system is also considered when retrieving Web based material or linking to a companion title, and indeed all the forms of media which the system is capable of rendering.
6) Interactive Stories

To Ted, one of the greatest features of broadband Video On Demand is that the material may be nonlinear, that is may be structured such that it does not have a beginning, middle, and end in the traditional sense of the word.

One of the first interactive television series to appear is a science fiction program, which unlike the regular old linear series only has one episode a month (due to a lengthier production process.)  However, the episodes are fun, fun, and more fun.

As each episode unfolds, various opportunities arise where one of several choices can be made, such as to raise the shields, retreat, hail the alien and be aggressive, or hail the alien and be diplomatic.  The choices that are made at these opportunities, as the story unfolds, have a direct impact on what happens next.  Taken all together these choices have an impact on how the story episode ends.  Some of the choices are presented in a menu-like format, and many of the objects on-screen are reactive, and have a behavior which when manipulated by the viewer impact the unfolding of subsequent portions of the story.

This impact is in the form of a plotline that can loop, branch, or fork.  A loop takes you back in time, a branch chooses one of several storyline alternatives, and a fork allows the video to split into multiple plotline streams, which may then be displayed in multiple on-screen windows or actually composited back into a single stream so seamlessly that the viewer has no idea it has happened.

The series is written such that each monthly episode builds on the last, and there are link opportunities to actually jump to a previous episode, collect information, and then return to where he left off.  Also, the set-top remembers what the outcome and state of the previous episode was for each viewer of it, in this case Ted, and begins each new episode accordingly.

The choices and link opportunities are sometimes completely obvious, and are sometimes subtly hidden in the material in the form of  “smart” special effects that are actually reactive to viewer input and interaction.  And, as is usually the case with Unimedia, the program can link to companion information on the broadband connection, DVD, or the Web; and either allow branching to that information or allow the actual run-time composting of it into the production being viewed.

In the case of this show, there is a fan’s “hint site” on the Web, from which the production can extract information and display it in a pop-up window or which Ted can jump to, and there is a lexicon available on DVD, for sale at $29.95 a copy, which integrates with the show.
The list of scenarios could go on forever.  To sum it up, Unimedia is a form of media in which a title written in one form of media may link to any other form of media, and in which time-driven material is as browsable and flexible as hypertext is on the World Wide Web, with a “look and feel” which is largely defined by production personnel, consisting primarily of smart reactive special effects and machine generated script, markup languages, or any combination of them.

What About Production?

Now that we have explored what Unimedia can mean to the viewer, what does it mean to the television production shop?  This is very important as any new form of media, including Unimedia, must have a production infrastructure in place in order to be successful.  Some examples of failures (largely) directly caused by lack of production infrastructure include CD-I, 3DO, and the Tandy VIS while an example of a form of media who’s success can largely be attributed to the wide availability of production (authoring) tools is DVD.  No production tools, no content; no content, nobody buys the system.

To be produced with the same efficiency of present-day series television, a new class of post-production system will need to be created.  This system will have to allow the post-producer to design menus, allow him to create smart special effects and then define a view-time behavior for them, and allow the layout of smart edits and nonlinear time.

In addition to this, the system should generate Web based material (i.e. generate either HTML or XML,) allow the specification of both title-independent and title-dependent links to information on DVD-ROM, DVD-Video, and DVD-Audio disks, allow the specification of site-independent and site-dependent links to Web-based information, and allow the specification of links to general database sources located on the Internet or local storage.  The system should allow the creation of the on-screen look of these links, their view-time behavior, and the default way in which the companion information is composited or displayed with the main title.

This is obviously quite a tall order, and no such production tool that allows all of this exists today.  However, it should be easy to incrementally create a system as more and more forms of media are integrated in the corresponding convergence CE products, which are then sold and deployed in sync with those CE products.  A detailed discussion of what these tools are like from a technology perspective can be found in the white papers on the “Intervision” interactive television system.

Conclusion

We have the opportunity to create a series of systems that allows CE companies to create products that not only integrate an increasingly wide array of media forms in the superficial sense, i.e. putting multiple functions into a single box, but to create in the process an entirely new form of media, one which integrates the component pieces of media into a cohesive, coordinated whole.  This will allow the creation of not only the types of content described here, but also new forms and uses that we cannot even imagine at this point in time.  Give an artist a canvas, a paintbrush, and a palette of colors and he will create images one cannot possibly foresee.
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