What MP 3?…………. MP 4 has arrived

Consumer electronics has always been driven by various standards. These standards have driven the changes that have occurred in the product ranges for the home segment in the audio-visual format market. For instance, way back in the early 1980s, the Betamax format was used for broadcast transmission, while VHS was used for home use. Despite the superior nature of Betamax, it could not enter the home segment. Of course, the features and functionality of Betamax might have been quite advanced for the home segment. 

With time, laser discs made their appearance in the home segment, but even this format did not become mainstream because of its physical size and the method in which data was encoded in it. 

But when computers became mainstream, VCDs became the rage and video cassette players took a backseat. Now, it is the DVD format that rules the roost because it offers many more features as compared to VHS and laser discs, and at the same time stores seven times more digital information than a normal VCD. 

The DVD format can store up to 4.7 GB of information, which roughly translates to two hours of video with digital surround sound data. This has been made possible by reducing the size of the pits on the disc surface by about half, and by using the MPEG-2 data compression technology to reduce the size of data by 40 times before encoding it onto the disc. The same compression algorithm is then used by a DVD player to decode information when it plays a movie. 

Now, imagine what would happen if the same video could be compressed without any evident loss in quality and fitted into a standard CD. With the newly released MPEG-4 format, it's now possible to put loads of data on a CD.

What's new in layer 4


           MPEG-4 is the latest mantra that digital gurus are swearing by and, like MP3, this technology also looks set to become the de facto standard in video compression by delivering high-quality video and audio with lesser disk storage requirements. 

MPEG-4 is being developed by the Moving Picture Experts Group, the same committee that previously developed award winning standards such as MPEG-1 and MPEG-2. These standards have had a huge impact on the digital video industry, making interactive video on CD-ROM and digital television possible. 

With the release of MPEG-4, these proven technologies have simply been taken to a new level. Basically, this next-generation MPEG code, for the first time, goes far beyond compression methods. Instead of treating data as continuous streams, MPEG-4 actually deals with audio-video objects (AVO) that are manipulated and encoded independently, allowing for increased interaction with the coded data and providing improved flexibility in editing. 

MPEG-4 almost supports the entire gamut of audio and video modes and their respective transmission speeds. This codec algorithm has been worked upon by Microsoft and simply puts together the third revision of MPEG-4 and MP3 audio compression technology. 

MPEG-4 has been specifically designed to deal with high compression ratios for distribution of video and audio without too much loss of quality over the Internet and low bandwidth networks. It offers a wide range of bit rates from as low as 10 Kbps for modem users to 10 Mbps for true broadcast quality. MPEG-4 provides faster encoding with the highest video quality for both real-time and on-demand content.

Decompressing MPEG-4


          The AVO data are basically conveyed in one or more elementary streams. These streams contain elements such as maximum bit rate, bit error rate, quality as well as other parameters, including stream type information to determine the required decoder resources and the precision for encoding timing information. The total data encoded in each of these streams finally makes up the entire scene. 

A typical motion sequencing scene takes up a much larger amount of data during encoding as compared to a scene that has static action. Depending on the nature of the scene, the details in each frame of the scene alter to an extent. But as the particular object moves through its surrounding, many times the background and the environment remain practically the same. Sometimes, the angle might change, but this is not noticeable as the scene changes too fast for the eye to catch it. 

This is where MPEG compression plays its part, in that its encoding algorithm accounts for motion compensation. 

Let's take an actual scene to illustrate this further. 

Let's say, an object moves in a particular direction. Let the angle and direction of the movement be denoted by a vector unit. Assume the object moves over a distance x. In terms of the video screen, let this distance be measured in terms of pixels. The object vector is almost separated from the background scene and its motion is tracked in terms of pixels moved. The scene is then sampled into separate blocks of either 16x16 pixels or 8x8 pixels, making it very easy to classify parts of the scene that remain static and other parts which don't. Moreover, frequently repeated parts of the scene are not encoded over and over again. 

Again, take the amount of memory that each block will consume. Since most blocks have static images and only a few have movement happening in them, this would yield huge space savings. 

The only drawback with such compression is that with such objects moving and parts of these blocks overlapping, you find sharp edges and boundaries of these objects get blurred or become blocky.

PRIVATE
Complementary Standards: MPEG-4 and MPEG-7

            The need for searching audio-visual content quickly and efficiently has led to work on the MPEG-7 standard. This standard tries to develop forms of audio-visual information representation that go beyond the simple waveform. In principle, MPEG-1, -2, and -4 seek to represent the audio-visual data, while MPEG-7 is meant to represent information about this content.

            MPEG-7 would allow some degree of interpretation of the information's meaning, which can be passed on to, or accessed by, a device or a computer code. For example, a VCR could receive descriptions of the audio-visual information associated to a program that would enable it to record, for example, only news with the exclusion of sport.

          MPEG-7 aims to create a standard for describing the multimedia content data that will support these operational requirements. The description of the multimedia content will be associated with the actual content itself, therefore enabling faster searches. 

           There are many possible connections between MPEG-4 tools and MPEG-7. Most of the content-specific tools in MPEG-4 have great potential because a model for the content is already specified: by choosing a method of coding, you can then easily select the features that are important to the material.

Huge Potential

This new technology has immense potential. For starters, the home user can easily get movies with MPEG-2 quality on a single VCD, where earlier two or three VCDs were required for a single movie. Another great use for this compression technology is that very high-quality audio signals can be broadcast over the Internet with MPEG-4 compression. This digital audio broadcasting is possible because MPEG-4 only needs about 16 kbps bandwidth and delivers with little loss in quality. 

The scope for video services and 2D or 3D animations that can be sent over the Internet with different data rates also rises dramatically. Moreover, the new mobile radio standard is also based on MPEG-4 compression technology.

DVD’s obsolete ?


If MPEG-4 can deliver quality video on a single CD, are we then foolish to go in for DVD drives? 

No. Hang on to your DVDs still. DVD discs are available with all the sound and picture information of a single movie recorded on a single side of the disc using MPEG-2 compression techniques. Where a recording is too long to fit on to a single side, you can use a dual-layer disc and store more information (and also do away with having to change discs). 

The extra capacity on the disc can be used to store additional information not found in other formats. Some of these features such as variable picture sizes, multiple soundtracks, multiple subtitles and multiple view angles are simply mind boggling. DVD also offers higher levels of interaction which are simply lost with MPEG-4 compression. 

Even when MPEG-2 is compared with MPEG-4 head to head, you can easily see why the standard has been established. The total bandwidth required by MPEG-2 at an average is a massive 6500 Kbits/sec at a resolution of 720x576 whereas at the same resolution MPEG-4 uses only 880 Kbits/sec. This goes to show that MPEG-4 was brought out specifically for relatively high-quality audio-video data transmission through the Internet or other broadcast mediums, but it cannot actually replace true DVD quality. 

Whew! Bet for a moment you thought that we were going to suggest throwing away your DVD.

Definitely, a better compression standard


          It is beyond doubt that the MPEG-4 standard is a huge step forward in digital audio-video compression. Also, with its low data rate combined with a relatively small quality loss, MPEG-4 could revolutionise the market for digital video encoding. 

At the same time, if properly used for the Web, it could become the standard for audio-video transmission over the Internet. MPEG-4 definitely offers better compression algorithms than MPEG-1 and MPEG-2, but all this comes with a huge performance demand as encoding of an MPEG-4 sequence requires some pretty high-end computing power. 

But if you are ready to sacrifice some rather fancy features that DVDs offer, the quality is quite acceptable. And to top it all, it fits a feature-length video film into your regular CD.

