Multimedia Format for the Linguistic Data
1． Video Data Format

1．1  MPEG Overview

Moving Pictures Expert Group -- A working group of ISO/IEC in charge of the development of standards for coded representation of digital audio and video. MPEG is not an acronym for any standard. It is the acronym for the group who develops these standards
1．1．1  MPEG-1
MPEG-1 is and Audio and video compression format developed by MPEG group back in 1993. The official description is: Coding of moving pictures and associated audio for digital storage media at up to about 1,5 Mbit/s. MPEG-1 is the video format that has had some extremely popular spin-offs and side products, most notably MP3 and VideoCD.
MPEG-1's compression method is based on re-using the existing frame material and using psychological and physical limitations of human senses. MPEG-1 video compression method tries to use previous frame's information in order to reduce the amount of information the current frame requires. Also, the audio encoding uses something that's called psychoacoustics -- basically compression removes the high and low frequencies a normal human ear cannot hear. 

The MPEG-1 is a video compression algorithm that is part of the Video CD standard.  MPEG-1 effectively compresses the video picture to about 1/140 of its original size.

1．1．2 MPEG-2

At a meeting hosted in New York by Columbia University, the Moving Picture Experts Group (MPEG) completed definition of MPEG-2 Video, MPEG-2 Audio, and MPEG-2 Systems. MPEG therefore confirmed that it is on schedule to produce, by November 1993, Committee Drafts of all three parts of the MPEG-2 Standard, for balloting by its member countries. 

MPEG-2 is not a successor for MPEG-1, but an addition instead -- both of these formats have their own purposes in life; MPEG-1 is meant for medium-bandwidth usage and MPEG-2 is meant for high-bandwidth/broadband usage. Most commonly MPEG-2 is used in digital TVs, DVD-Videos and in SVCDs.

The MPEG-2 is a video compression algorithm that is part of the DVD-Video, Digital Broadcast Satellite, and Digital TV (including HDTV) standard.  The algorithm is developed by the Motion Pictures Experts Group (MPEG).  MPEG-2 effectively compresses the video picture to about 1/40 of its original size.  The picture quality from a MPEG-2 encoded source is superior to that of MPEG-1.

The MPEG-2 concept is similar to MPEG-1, but includes extensions to cover a wider range of applications. The primary application targeted during the MPEG-2 definition process was the all-digital transmission of broadcast TV quality video at coded bitrates between 4 and 9 Mbit/sec. 

However, the MPEG-2 syntax has been found to be efficient for other applications such as those at higher bit rates and sample rates (e.g. HDTV). The most significant enhancement over MPEG-1 is the addition of syntax for efficient coding of interlaced video (e.g. 16x8 block size motion compensation, Dual Prime, et al). 
1．1．3  MPEG-4
MPEG-4 is the latest compression method standardized by MPEG group, designed specially for low-bandwidth (less than 1.5MBit/sec bitrate) video/audio encoding purposes. One of the best-known MPEG-4 encoders is DivX which since version 5 has been fully standard-compliant MPEG-4 encoder. MPEG-4 is designed to deliver DVD (MPEG-2) quality video at lower data rates and smaller file sizes.

1．1．4  MPEG-7
MPEG-7 doesn't itself offer any new encoding features and it is not meant for representing audio/video content, unlike its siblings MPEG-1, MPEG-2 and MPEG-4. Instead, it offers metadata information for audio and video files, allowing searching and indexing of a/v data based on the information about the content instead of searching the actual content bitstream. 
In simplest form, this means that by using MPEG-7, content producers can bundle information such as title, production year and credits into movie or song file. But this can already be done with methods such as ID3 tags -- MPEG-7 just takes the idea much, much further. It allows tagging events in the file separately -- i.e. when movie file contains an explosion where the movie star "dies", MPEG-7 can contain information that would say exactly that. So, by using simple text search, we can find all the sequences where we want to see Sylvester Stallone to "die" in various movies. Or maybe you want to search for a song that contains word "banana" in it? Simple, if the MPEG-7 data contains lyrics (associated to the correct timeframe of course), you can find them easily and you can also jump directly to the position in each song when the word is sung. 
MPEG-7 is based on XML and therefore is universal and all the existing tools that support XML parsing should be able to read the data as well, provided that they can ignore binary parts of the file. 
Where MPEG-1 and -2 concentrated almost entirely on compression, MPEG-4 moved to a higher level of abstraction in coding objects and using content-specific techniques for coding content. MPEG-7 moves to an even higher level of abstraction, a cognitive coding, some might say. 
In principle, MPEG-1, -2, and -4 are designed to represent the information itself, while MPEG-7 is meant to represent information about the information (although there are areas common between MPEG-4 and -7). Another way of looking at it is that MPEG-1, -2, and -4 made content available. MPEG-7 allows you to describe and thus find the content you need. 

1．2 AVI Format

AVI stands for Audio Video Interleave. This is a container video format that specifies certain structure how the audio and video streams should be stored within the file. AVI itself doesn't specify how it should be encoded (just like the streaming format ASF), so the audio/video can be stored in very various ways. Most commonly used video codecs that uses AVI structure are M-JPEG and DivX. AVI contains code called FourCC which tells what codec it is encoded with.

AVI is a special case of the RIFF (Resource Interchange File Format).  AVI is defined by Microsoft.  AVI is the most common format for audio/video data on the PC.  AVI is an example of a de facto (by fact) standard.
RIFF is the Resource Interchange File Format.  This is a general purpose format for exchanging multimedia data types that was defined by Microsoft and IBM during their long forgotten alliance.

RIFF is a clone of the IFF format invented by Electronic Arts in 1984.  They invented the format for Deluxe Paint on the Amiga, and IFF quickly became the standard for interchange on that platform, maintained eventually by Commodore right up 'til it's demise.  EA also ported Deluxe Paint to the PC platform and brought IFF with it.

IFF even used the 4-character headers (FourCC), though at the time it was simply called a LONGWORD that some clever people decided to pair into four characters. RIFF is so close to IFF that the good IFF parser routines will correctly parse RIFF files.

1．3 WMV Format

  WMV stands for Windows Media Video -- developed and controlled by Microsoft. WMV is a generic name of Microsoft's video encoding solutions and doesn't necessarily define the technology what it uses -- since version 7 (WMV7) Microsoft has used its own flavour of MPEG-4 video encoding technology (it's not compatible with other MPEG-4 technologies.). 
1．4 Convert WMV and AVI to MPEG Format

There are several software which can convert WMV and AVI format to MPEG format. TMPEG is one of the best software among them. TMPEG is a data conversion software which can convert various video format to MPEG format. In the mean time of format conversion, TMPEG can also maintain the video quality as much as possible. TMPEG is also a free software available at: http://www.tmpgenc.net/. 
1．5 Experiment with Linguistic Data

For the Linguistic Data stored on Mini DV tape, first, we use “Ulead Video Studio 5.0” to capture the video data and store it on the disk as “avi” format. We got a 1 minute sample video from the Mini DV tape and the original uncompressed avi file size for only 1 minute video is about 214M. Then we use TMPEG to compress this original video file and store it as “MPEG-1” format with the default settings of TMPEG. The size of the compressed file is about 10.4M. We also use “Windows Movie Maker” to compress the original “avi” video file from the tape and store it as “WMV” format with the “Best Quality” choice. The size of the compressed file is about 12.4M. The size of the compressed file may vary due to the different parameter settings chosen when making the compression. The WMV file can also be converted to MPEG format and the file size will be similar. The video dose not has any perceptible quality degradation after being compressed. And the compressed video file in mpeg format which is stored as “*.mpg” can be imported into “Elan – EUDICO Linguistic Annotator” to be annotated.
Also the compressed “*.mpg” file can be annotated using “IBM MPEG-7 Annotation Tool”. The IBM MPEG-7 Annotation Tool assists in annotating video sequences with MPEG-7 metadata. Each shot in the video sequence can be annotated with static scene descriptions, key object descriptions, event descriptions, and other lexicon sets. The annotated descriptions are associated with each video shot and are put out and stored as MPEG-7 descriptions in an XML file. IBM MPEG-7 Annotation Tool can also open MPEG-7 files in order to display the annotations for the corresponding video sequence. IBM MPEG-7 Annotation Tool also allows customized lexicons to be created, saved, downloaded, and updated. 
IBM MPEG-7 Annotation Tool takes an MPEG video sequence as the required input source. The tool also requires a corresponding shot segmentation file, where the video sequence input is segmented into smaller units called video shots by detecting the scene cuts, dissolutions, and fading. This shot file can be loaded into the tool from other sources or generated when the video input is first opened. After IBM MPEG-7 Annotation Tool performs shot detection on a video, the shot file can be saved in MPEG-7 schema for later use. As an alternative, the shot file can also be generated by the IBM CueVideo Shot Detection Tool Kit. 
IBM MPEG-7 Annotation Tool is divided into four graphical, interactive sections. On the upper right-hand corner of the tool is the Video Playback window with shot information. On the upper left-hand corner of the tool is the Shot Annotation with a display of a key frame image. On the bottom portion of the tool are two different View Panels of the annotation preview. A fourth component is the Region Annotation pop-up window for specifying annotated regions.
2 Audio Data Format

As for the Audio Data, currently we have them stored in the ordinary tape and digital tape. As known, computer can only process the digital information, but the audio information in the ordinary tapes is stored in form of analog signals. If we want to restore them in form of digital signals, we have to transform them to digital signals by means of analog to digital conversion (A/D). At present, the sound card is a common device in PC. We can convert them through the ‘line in’ plughole at the back of sound card. Actually, this so-called ‘line in’ plughole is an A/D module’s I/O port. A lot of sound cards have this function, such as Creative SoundBlaster Live! Digital Deluxe, Creative SoundBlaster Live! Platinum and so on. As for the digital sound signal stored in digital tape, they are digital signals already, what we should do is just reading them through magnetic tape driver and restoring them into the hard disk. 
