MPEG-2 to H.264 Transcoding Using Intel IPP
Chee Kian Lim

Clim3@fau.edu / edmundlim2002@yahoo.com
Motivation:
Since the multimedia is a huge industry in the entertainment market, many industry players are looking into advancing the multimedia technology to the next level. In multimedia aspect, we have the main two objects: sounds and video. As of sound, we are looking at MP3 which is widely used. MP3 file format for sound has reached the peak of the technology which means there is not need for current researchers to put more time on advancing it. However, in the case of video, there are many improvements to be made since there are some technology constraints on hardware and the internet. 

Many people love to enjoy high definition movies in the house or theater, but can we have the same quality of movies in portable devices? Mobile phones and PDAs have been the main hardware devices for people that love to enjoy high quality movies on the run. Not only movies, but some main applications like live video conference and 3G telecommunication are having same constraints on hardware and the internet. Hardware constraints like CPU speed, RAM size, storage size and other computing resources are setting a road block for high and rich quality multimedia to be played on small devices. 

As far as the internet grows, it still has its limit. High quality movies will take up a lot of bandwidth which will sometimes give some issues to the consumers with lower bandwidth speed. DSL or cable users are not being excused from this constraint since the size of high quality media is still huge. For wireless or mobile users, we will see that latency is another issue on top of bandwidth constraint. 

Background:

In order to minimize the constraints, Mpeg 2 to H.264 transcoding method has been discussed in multimedia industry. Transcoding is the method of having another standard of encoding media and transform the media into another standard. In this case, we are looking of transforming Mpeg 2 standard to H.264.

Many universities and research companies have put a lot of efforts of having the best method to achieve the best approach to minimize the complexity of Transcoding Mpeg 2 to H.264 media. For instance, our FAU computer department has two great approaches for this transcoding. First transcoding method is called mode computation using direction estimates. The simple way of understanding this method is that Intra Frame of H.264 is transcoded from the Mpeg 2 full DCT coefficient Marco Blocks and the residual of Mpeg 2 DCT coefficient is used for Inter Frame of H.264. The second interesting method that our fellow researches from FAU has discovered that by combining or splitting DCT block at Transform Domain will greatly reduce the complexity of transcoding.

There is another great transcoding approach from Taiwan University which they use down sampling. Since Marco Blocks for H.264 is 4x4 and Mpeg 2 is 8x8 plus the different DCT being used for both standards, they are able to do the conversion without putting any extra computational on the transcoding process. Their method starts from transcoding I-Pictures and P-Pictures to Motion Vector Determination and Motion Compensation in the DCT domain. 

 Goal:

The goal of this project is quite straight forward; in which one of the university approaches will be used to do the transcoding using the latest Intel Integrated Performance Primitives (Intel IPP).  Why Intel IPP? Since most of the CPUs and GPUs in the multimedia market are made based on Intel architecture, it is a good idea to utilize their special built multimedia library in this project. Another great advantage of using Intel IPP is the technical support and wide variety of sample code provided by Intel. 

To have a less complexity of transcoding from Mpeg 2 to H.264, we will be targeting the Transform Domain DCT Block Combining and Splitting method. By doing computation of IDCT from any given four 8x8 blocks of horizontal and vertical frequency coefficient will generate a block of 16x16 DCT coefficient. To split 8x8 DCT block into 4x4 DCT, IDCT of 8x8 is made then performing 4x4 DCT to get 4x4 blocks of horizontal and vertical frequency coefficients. 

Generating and splitting methods require many calculations. First we need to transform the frequency domain coefficients to the spatial domain, merge resulting blocks (or partition a block) and then apply DCT to generate desired block size of DCT coefficient. 

The result of this project will create a 50% smaller size of H.264 media file with the same high quality of Mpeg 2 media. Most importantly the complexity of transcoding will be minimizing.
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