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Introduction

MP-3 has turned the music world upside down.  Not since the transition from Long-Play records to digital Compact Discs has the music industry seen such rapid change.  Not even the CD ever caused such a mammoth conflict amongst and between executives, musicians and consumers.  But the future of MP-3 is not certain.  Apart from the lawsuits, the potentially throttling legislations and the constant threat of newer smarter media is the lack of MP-3 embracing hardware.  The technological manufacturers’ reluctance to jump headfirst into the MP-3 market and release products that truly exploit the simplicity and freedom of the format could spell an abrupt end to the Internet’s controversial offspring.
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Making MP-3 the format of the future

What is MP-3?

In 1987, Fraunhofer Gesellschaft – a German company – developed an algorithm for compressing audio information to a tenth of its original size.  In 1988 the Moving Pictures Experts Group was created, to establish standards in moving picture compression.  The algorithm was used in the group’s video format, MPEG-2, and later became the foundation for the group’s audio format, MP-3.  The algorithm wasn’t patented in the United States until 1996, after which the ‘MP-3 revolution’ is said to have occurred.

Although there is no ground breaking technology involved in the use of MP-3, their widespread use did not come about until 10 years after the format’s conception.  This is due to the algorithm requiring a great deal of processor time to achieve compression (and decompression) and it is not until recently that home computers have had sufficient power to make their use practical.

The attraction of the format is its space-saving potential.  A 3-minute song on a compact disc is likely to take up 32 Megabytes of space.  This poses no problem if the song is to remain on a CD, but what if you wanted to download it from the Internet:  even the fastest connections would take a very long time to exchange this much data.  By encoding (or compressing) the song into the MP-3 format, you are able to reduce the size of the file to around 3 Megabytes.  Forgetting the sounds that the human ear is less likely to hear:  those out with the audible frequency range, or the quieter of two sounds heard simultaneously, as well as compressing the remainder of the song allow a huge reduction without compromising sound quality.

Where is MP-3?

The MP-3 format has allowed the Internet to become a rich source of music.  Improved download speeds and a broader audience have led to what has been dubbed the ‘MP-3 revolution’.  The freedom of the Internet has allowed MP-3 to rewrite the rules of music distribution.  

Hot on the tail of the digital revolution are a crowd of angry music company executives and a pile of lawsuits that are trying to spell the end for MP-3.  However, as it is simply a format there is nothing illegal about MP-3.  It is the absolute enormity of its potential impact on peoples’ music buying behaviour that has caused the stir.  Music companies fear that people will  - instead of buying their CDs - simply download the songs they want on MP-3 for free.  The legal battles over the MP-3 revolution continue to unfold, but whichever path they follow, MP-3 and its user group will not allow themselves to be throttled by greedy executives, and MP-3 in some form or other is here to stay.

Originally MP-3 files where only accessible to computer-literate users, and - despite a pile of stylish personal players - the format remains chained to the home PC.  Many music ‘snobs’ and High-Fidelity enthusiasts see the revolution as a short-lived phase, and certainly not a replacement for the Stereo system as they know it.  Many others fear it (with other internet related technologies) or simply don’t understand it.

If MP-3 is to become the medium of the future, it is going to have to release itself from the home PC, and stand on its own feet as a key element in an existing Hi-Fi system, in the same way Cassette tapes or Minidisks have in the past.  No numbers of stylish pocket-sized MP-3 players are going to shift the public’s scepticism.  What is needed is a system that hides its intimidating technology behind a familiar face: a nondescript stacking system component that fits in physically and aesthetically, becoming part of a more rounded home entertainment system.

Why MP-3?

As a format MP-3 is nothing revolutionary.  The technology that implements it is not groundbreaking.  It is the combination of all the features and technologies that make MP-3 the medium of the future, or at least a very sound basis for one.

Because the individual componentry that makes up an existing MP-3 player has all been seen before in other applications it was possible to immediately build affordable systems.  Other computer related technologies could quickly be applied to this new market, such as Flash memory, extending the format’s functionality and practicality.

It is likely that other more advanced and elegant compression algorithms will eventually succeed MP-3, this is not the focus of this report.  Many vastly superior formats already exist and are being held back by their developers, waiting for the ideal opportunity to storm the market.  Future successors are likely to exploit almost identical hardware – in fact some MP-3 players already available have updateable operating systems to support such shifts.

So it is not that MP-3 is not in itself anything special, in the same way that Ford’s model ‘T’ was far from revolutionary as a product.  They were simply in the right place at the right time, and the world (unlike the music industry) was ready for it, embracing it as their brand new format, a metaphor for progress and freedom.

A conceptual system to house the future of MP-3

Design Outline

For MP-3 to be taken seriously as the medium for the 21st Century, it needs a vehicle, a piece of hardware that truly unleashes its full potential.  To break away from its PC ‘boffin’ stereotype it needs to free itself of its’ computer past.  

The vehicle to sell MP-3 to the world will not be a streamlined miniaturised collection of buttons and features, but a simple, well thought-out elegant unit.  As part of an existing Hi-Fi stacking system the unit would integrate fully, both in its timeless box-like aesthetic, and its traditional stereo connections.  When not in use it would be indistinguishable from the other Hi-Fi elements – black, with cylindrical metal feet - no flashing lights or interchangeable front panels that shout ‘new technology passing through’.

A tiny palm-sized personal MP-3 player docks with the main unit for file transfer and battery recharging complements the stacking system, offering versatility and freedom to take music with you.
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To carry out commands more complex than simply playing a simple custom user interface would emerge from the unit: a large touch-screen with intuitive icons.  Concepts such as hard-disc and Flash-memory represented by ‘old-world’ metaphors such as cassette tapes or vinyl LPs.

Product design specification:

Key requirements

Function and performance:
Allow easy recording and playback of near-CD quality audio files, and the manipulation of files downloaded from the Internet, as well as the transfer to a small hand-held player.

Modes of operation:
(i).
As a player: decoding MP-3 files and outputting them as analogue audio signals and optical digital signals, for playback/recording by a standard Hi-Fi system.


(ii).
As a recorder: encoding input signals from analogue audio signals and optical digital signals from another element of a Hi-Fi system into MP-3 files and storing them for future playback or manipulation.


(iii).
As a file transfer device:  receiving/sending information to and from a personal computer, Internet-ready games console or personal MP-3 player, including MP-3 files and updated software or operating systems.

Environment:


Typical environment:  in a living room amongst stereo equipment.





Extreme environment:  in studio subject to long-term high use.

Should withstand heavy usage and reasonable environmental attacks: spillages; dust; vibration or radiation. 

Target product cost:

Priced to compete with high-end CD-rewriters 
~£1000

Competition:
No similar products are currently available, compares most closely with PC system.

Size and weight:
To fit on top of an existing stacking system, with clearance for ventilation.  Weight should not exceed that of a large video-recorder.

Aesthetics:
Reflect the user group, price and technology with understated minimalist styling, comparable to that of a high-end stereo amplifier.

Ergonomics:
Controls should be clear, accessible and intuitive to use without instructions.  Docking, cable-connections and maintenance/expansion should be well thought-out and robust.

Standards and safety:
Stacking system should be earthed, and portable player double-insulated.

Customer:
Product is likely to be bought as an add-on to their existing stereo system, so maximum retrospective compatibility is crucial.

Maintenance and expansion:
The hard-disc of the stacking unit should be designed for expansion (by supplementary upgrading or by replacement with larger version).  The player’s Flash memory should also make provisions for add-on/slot in expansion cards.   The operating system of both units should be fully upgradeable (by downloading newer versions published on the Internet) but it is crucial that software cannot accidentally be erased or altered.



Technical specification 

A description of - and brief justification for - the various technologies and features proposed in the design.  


Processor Architecture:
Required to control all operations as well as encode and decode signals in real-time (this could have been simplified with a dedicated IC but this might limit potential future upgrades to improved compression algorithms).  A 32-bit processor is likely (an off the shelf PC spin-off), with sufficient Cache RAM to allow smooth encoding/decoding with a few seconds of buffer to soak up any jumps or blips.

Input/Output Unit:
The I/O circuitry is likely to require a great deal of custom integrated circuitry to cope with the enormous amount of data passing through at any time. 

Control Circuitry:
Will interpret signals for output to the LCD display, as well as cross-reference this data with the coordinates fed back from the touch-screen unit to provide the processor with the correct interrupt signals (so as not clog it up).

 User Interface
An 8-inch backlit dot-matrix monochrome LCD display sandwiched together with a coated touch-screen creates the user interface.  A traditional infrared remote control also allows simple playback functions to be accessed.

Connections
A Universal Serial Bus (U.S.B) socket at the rear provides a very fast and reliable ‘plug & play’ connection (10 times faster than a standard parallel connection) to a home PC or Internet-ready Games console/digital TV.  A second U.S.B is incorporated into the docking bay for the hand held player, which is twinned with a secondary socket at the rear should a different MP-3 player be desired.

Optical Digital Input and Output sockets allow perfect connection with other digital devices such as Compact Disc, MiniDisc or Digital Audio Tape systems by using LEDs and fibre-optic cabling.

 Standard Co-Axial stereo ‘phono’ I/O sockets are fed to and from the digital I/O circuitry via Analogue-to-Digital and Digital-to-Analogue converters and high fidelity pre-amplifiers. 
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Technical illustrations

All illustrations in this report were created and rendered on NewTek’s LightWave by Thomas Rhodes
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