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Archiving, mastering, and authoring With so many professional digital recording formats, there’s no knowing for sure which ones will be around and playable in 10 or 15 years. It may be safest to prepare, mix, and copy to triedand-true analog tape with Dolby SR for long-term storage and archiving, regardless of which digital format was used for the original recording. For that matter, analog is still a good medium to work in, especially if an analog console is used to minimize the number of A-D and D-A conversions.



DVD-AUDIO



A PRODUCER’S PRIMER



When it comes to mastering, it’s vital to find a well-calibrated 5.1-channel mastering room, and a mastering engineer familiar with 5.1-channel playback issues. Also, for a 96/24 project, the room must truly be 96/24 capable. Figure 3. Playing time with MLP The first step is deciding just what to put on the disc. Should it include both multichannel and two-channel stereo mixes? Alternative versions of some songs? The music video produced to promote the album? An interview with the artist? Artwork, photos, lyrics, and liner notes for viewing on a video screen? Interactive features such as links to fan-club or record-company websites? Artists, too, have new aesthetics to consider in the planning process. Should they write and score music specifically for multichannel? Should they produce alternate versions of songs to be included on albums? DVD-Audio production is not just “capture, mix down, and deliver.” The DVD-Audio producer has to become a “bit manager.” Deciding to do a 5.1-channel mix at 96/24, for example, may affect the choice of studio. Compatibility with stereo playback is an important issue. Is there space for a separate stereo mix on the disc? Is there room in the budget and the schedule to accomplish the stereo mix? All of these issues have to be considered when deciding to use downmixing or provide a separate stereo version.



It is in the mastering stage that alternate bitstreams, such as a Dolby Digital compatibility stream, are created. These streams can be done by the mix engineer or by the mastering engineer. For assistance in creating a Dolby Digital bitstream, mastering engineers are encouraged to contact Dolby Laboratories. Finally, authoring is where everything is prepared to go onto the disc. This is where MLP encoding, if necessary, is accomplished. To check test discs, the producer or label must have a DVD-Audio player and an appropriate multichannel playback system.



In conclusion DVD-Audio promises a renaissance for recorded music and the music listening experience. The music and consumer electronics industries have their work cut out for them, however, to make sure that consumers are not confused by DVD-Audio, and that they respond enthusiastically to the new experience it offers. There’s every reason to believe DVD-Audio will succeed, as it is by far the most exciting advance for music lovers since the introduction of the CD 18 years ago. With DVD-Audio, we can all look forward to some extraordinarily exciting and creative musical experiences.



After balancing the bit and dollar budgets, the producer has to take inventory of the materials available. With catalog material, where are the original tapes and what shape are they in? What about the track sheets? Is everything that is supposed to be on the tapes really there? Are videos, photos, notes, interviews, and other related material on hand? Dolby Laboratories Inc • 100 Potrero Avenue, San Francisco, CA 94103-4813 • Telephone 415-558-0200 • Fax 415-863-1373 Wootton Bassett, Wiltshire, SN4 8QJ, England • Telephone (44) 1793-842100 • Fax (44) 1793-842101 • www.dolby.com Dolby and the double-D symbol are trademarks of Dolby Laboratories © 2000 Dolby Laboratories Inc S00/12987



What you should know about the most significant new music format since the Compact Disc By John Kellogg, General Manager, Multichannel Audio and Music Production, Dolby Laboratories



DVD-Audio is a new, high-resolution music format that puts master-quality digital recordings into the hands of consumers. For the first time, the home listener can experience all the nuances of studio recordings crafted with the latest professional tools and techniques. In addition to superb audio quality, DVDAudio offers new and exciting features. It can deliver 5.1-channel surround sound. It can



accommodate several versions of an album on the same disc, such as separate 5.1-channel and stereo versions, or different stereo mixes. And it offers non-audio features which can be displayed on the listener’s TV screen, such as graphics, liner notes, lyrics, menus, and Web links, and there is even an option to provide a program with full-motion video.



DVD basics In essence, a Digital Versatile Disc (DVD) is a high-capacity digital “bucket” that can be filled with virtually any kind of bits, including audio and video, in any proportion. So far, three configurations have been agreed upon internationally and introduced to the marketplace: DVD-Video, DVD-ROM, and now DVD-Audio. The industry is also developing recordable DVD, which some experts believe has the potential to dislodge VHS as the preferred consumer video recording medium. DVD-Video fills the bucket mostly with bit-hungry video, with a small proportion devoted to audio. Although other audio coding technologies, such as PCM, are permitted, Dolby Digital is the audio format most widely used because it enables DVD-Video discs to carry 5.1-channel audio without impinging on picture quality. DVD-ROM is a high-capacity data storage format, carrying anything from video games to road atlases for automobile navigation systems. DVD-Audio fills the bit bucket mostly with high-resolution PCM audio, including up to six channels of 96 kHz/24-bit PCM or 192 kHz/24-bit stereo PCM. The audio zone can also carry still graphics, while a separate, optional video zone conforming to DVD-Video specifications can carry full-motion video with either PCM or Dolby Digital audio. This video zone will also make it possible for DVD-Audio discs to play in existing DVD-Video players and DVD-ROM drives. The first units capable of playing DVDAudio discs are anticipated to appear in the second half of 2000, after copy-protection issues have been resolved.



The audio zone: superb quality The audio zone of the DVD-A format offers producers tremendous flexibility. Sampling rates of 96, 88.2, 48, or 44.1 kHz can be combined with 24-, 20-, or 16-bit word lengths. It is even possible for different channels to use different sample rates and/or word lengths, such as a 5.1-channel mix with front channels at 96/24 and surround channels at 48/20. In the PCM bitstream of the audio zone, a component known as “Smart Content” can, among other things, enable stereo downmixes on the fly from 5.1-channel programs. This makes it possible to play a 5.1-channel disc in a two-channel player, with the stereo downmix controlled via metadata that gives the producer an appreciable amount of control over how it will sound. The primary benefit in using mixed modes and Smart Content is to maximize the space available on the disc to allow increased playing time or other features. Of course, for complete artistic control, a separate stereo mix can also be provided along with the 5.1-channel mix. Another option for saving space in the audio zone is Meridian Lossless Packing (MLP), a “lossless” coding system that compacts PCM data with bit-for-bit accuracy. MLP effectively doubles disc space with absolutely no effect on the quality of high-resolution PCM audio, and all DVD-Audio players will be equipped with MLP decoding. (MLP is discussed in greater detail below.) MLP also offers the producer the ability to make even more elaborate downmix decisions, such as “gain riding” during the song, if so desired.



There’s just one problem, however: the audio zone on a DVD-Audio disc can be heard only with a new DVD-Audio player. DVD-Video-only players and DVD-ROM drives won’t play it. This is where the video zone will play a key role.



MLP, on the other hand, saves less space (about 50%), but has absolutely no effect on the sound of even the highest-resolution PCM streams. It works by “packing” the PCM data more efficiently, rather than by discarding anything.



The video zone: the key to compatibility



All DVD-Audio players will incorporate MLP decoding, freeing producers to use MLP, if desired, on any DVD-Audio release. There is no software or royalty charge to artists or producers for using MLP (or Dolby Digital, for that matter) on DVD-Audio discs. Consumer electronics manufacturers pay a royalty on each DVD-Audio player they sell with built-in MLP decoding (see Figures 2 and 3).



Because the video zone must conform to DVD-Video standards, the audio must be either PCM or Dolby Digital. This means a Dolby Digital version of the music program can be included in the video zone on DVD-Audio discs, making them playable on the millions of existing DVD-Video and DVD-ROM players. Let’s say the producer is planning a 50minute DVD-Audio disc using MLP to provide both high-resolution 5.1-channel and stereo mixes. At virtually no cost, and with very little space impact, the video zone could carry separate Dolby Digital versions of the mixes. As a result, the music program could be heard on DVDVideo and DVD-ROM players, all of which incorporate Dolby Digital decoding (see Figure 1). No consumer will be disenfranchised if the video zone is exploited as a compatibility zone. Producers who do so will find a ready market for their discs among the millions of consumers already equipped for DVD-Video and DVD-ROM playback. These consumers can later add a DVDAudio player to "unlock" the high-resolution programs on their audio discs, with no need to buy new software when it’s time to upgrade. (Most new audio players will also play DVD-Video discs.)



Figure 1. DVD Disc-Player Compatibility



The space allocation dilemma



About MLP



Space allocation is a major consideration in producing a DVD-Audio title. The producer, the label, and perhaps the artist all need to decide at the outset how much space to devote to high-resolution PCM audio, and whether or not to include alternative mixes and/or any graphics in the audio zone. They also need to decide whether or not to provide a video zone, and if so, what it should include (such as a Dolby Digital version of the audio zone’s program, and possibly a music video).



The “L” for “lossless” in MLP means that none of the bits in the PCM stream are thrown away, unlike so-called “lossy” techniques such as Dolby Digital, DTS, MP3, ATRAC, E-PAC, and the various MPEG audio compression formats.



To complicate matters, disc storage capacity and how it is apportioned are not the only factors involved. Equally important is how rapidly data can be streamed off the disc. Presently, the maximum rate is 9.6 megabits per second (Mb/s), the equivalent of five channels of 96/20 PCM. A program of any reasonable length in that format, therefore, would leave no room for such extras as a separate stereo mix or a video zone, let alone the ability to have six channels of 96/24 audio.



“Lossy” audio coders save space by eliminating data that is redundant or otherwise unnecessary to get subjectively good sound quality, which is why they are also known as “perceptual” coders. Dolby Digital, for example, can reduce the audio data up to a factor of 15:1 compared to the source PCM audio data, yet provides excellent sound quality with such formats as Laserdisc, DVD-Video, and digital TV.



Planning a DVD-Audio release DVD-Audio will change the entire concept of what an album should be, whether it consists of reissued or newly recorded material. Catalog material, for example, benefits greatly because it can be remixed and reconceived as a total product, enticing consumers to buy an exciting new version of an older album. DVD-Audio gives record labels a opportunity to resell their catalogs, and consumers a compelling reason to buy their record collection again.



The solution to this problem is MLP. For example, with MLP a single-layer DVD-Audio disc can contain a 5.1channel 96/24 program, a separate twochannel 96/24 mix, and a Dolby Digital version of the entire 5.1-channel mix in the video zone for compatibility. Figure 2. When and why MLP is needed



Archiving, mastering, and authoring With so many professional digital recording formats, there’s no knowing for sure which ones will be around and playable in 10 or 15 years. It may be safest to prepare, mix, and copy to triedand-true analog tape with Dolby SR for long-term storage and archiving, regardless of which digital format was used for the original recording. For that matter, analog is still a good medium to work in, especially if an analog console is used to minimize the number of A-D and D-A conversions.
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When it comes to mastering, it’s vital to find a well-calibrated 5.1-channel mastering room, and a mastering engineer familiar with 5.1-channel playback issues. Also, for a 96/24 project, the room must truly be 96/24 capable. Figure 3. Playing time with MLP The first step is deciding just what to put on the disc. Should it include both multichannel and two-channel stereo mixes? Alternative versions of some songs? The music video produced to promote the album? An interview with the artist? Artwork, photos, lyrics, and liner notes for viewing on a video screen? Interactive features such as links to fan-club or record-company websites? Artists, too, have new aesthetics to consider in the planning process. Should they write and score music specifically for multichannel? Should they produce alternate versions of songs to be included on albums? DVD-Audio production is not just “capture, mix down, and deliver.” The DVD-Audio producer has to become a “bit manager.” Deciding to do a 5.1-channel mix at 96/24, for example, may affect the choice of studio. Compatibility with stereo playback is an important issue. Is there space for a separate stereo mix on the disc? Is there room in the budget and the schedule to accomplish the stereo mix? All of these issues have to be considered when deciding to use downmixing or provide a separate stereo version.



It is in the mastering stage that alternate bitstreams, such as a Dolby Digital compatibility stream, are created. These streams can be done by the mix engineer or by the mastering engineer. For assistance in creating a Dolby Digital bitstream, mastering engineers are encouraged to contact Dolby Laboratories. Finally, authoring is where everything is prepared to go onto the disc. This is where MLP encoding, if necessary, is accomplished. To check test discs, the producer or label must have a DVD-Audio player and an appropriate multichannel playback system.



In conclusion DVD-Audio promises a renaissance for recorded music and the music listening experience. The music and consumer electronics industries have their work cut out for them, however, to make sure that consumers are not confused by DVD-Audio, and that they respond enthusiastically to the new experience it offers. There’s every reason to believe DVD-Audio will succeed, as it is by far the most exciting advance for music lovers since the introduction of the CD 18 years ago. With DVD-Audio, we can all look forward to some extraordinarily exciting and creative musical experiences.



After balancing the bit and dollar budgets, the producer has to take inventory of the materials available. With catalog material, where are the original tapes and what shape are they in? What about the track sheets? Is everything that is supposed to be on the tapes really there? Are videos, photos, notes, interviews, and other related material on hand? Dolby Laboratories Inc • 100 Potrero Avenue, San Francisco, CA 94103-4813 • Telephone 415-558-0200 • Fax 415-863-1373 Wootton Bassett, Wiltshire, SN4 8QJ, England • Telephone (44) 1793-842100 • Fax (44) 1793-842101 • www.dolby.com Dolby and the double-D symbol are trademarks of Dolby Laboratories © 2000 Dolby Laboratories Inc S00/12987



What you should know about the most significant new music format since the Compact Disc By John Kellogg, General Manager, Multichannel Audio and Music Production, Dolby Laboratories



DVD-Audio is a new, high-resolution music format that puts master-quality digital recordings into the hands of consumers. For the first time, the home listener can experience all the nuances of studio recordings crafted with the latest professional tools and techniques. In addition to superb audio quality, DVDAudio offers new and exciting features. It can deliver 5.1-channel surround sound. It can



accommodate several versions of an album on the same disc, such as separate 5.1-channel and stereo versions, or different stereo mixes. And it offers non-audio features which can be displayed on the listener’s TV screen, such as graphics, liner notes, lyrics, menus, and Web links, and there is even an option to provide a program with full-motion video.
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