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I. Motivation and Problem Description

Mobile devices are becoming more affordable, common place, and almost essential as we move forward in the new Millennium. These devices keep us linked to the face paced world that is constantly evolving around us. They require unique data input that can only be optimized through the usage of reduced resolution transcoding.
May it be communications, business, or even entertainment driven; the new generation of mobile devices has become faster and more powerful. These devices need to be able to connect and receive information from fixed non-mobile devices. Although a typical mobile device has some means of plugging into legacy devices in order to partake in the content rich digital revolution, a scaling down of artifacts and or content must be performed in order to ensure device operability. Specifically, mobile multimedia devices must negotiate a format that is both suitable as well as efficient. This negotiation process can be achieved via Wi-Fi, Bluetooth, cellular, and etc. 
The majority of newer mobile multi-media devices have elaborate audio/video capabilities. PDAs, PocketPC phones, and portable DVD players are only a few of the increasing number of mobile multi-media devices in use today. Frankly, the mobile multi-media device market is growing substantially. For instance, over 30 million Apple iPods and over 3.6 million Sony PSPs were sold in the United States in the fiscal year of 2005 alone. These devices have feature rich capabilities that require some type of reduced resolution transcoding. Even the “average” cell-phone in use today has 3rd Generation features that support various types of media requiring transcoding.
Reduced resolution transcoding is an essential aspect of mobile multi-media functionality. Transcoding is simply a technology used to adapt computer application displays and web content so that they can be viewed on mobile devices. Inherently, reduced resolution transcoding is the process where an original resolution is “down sampled” and compressed to accommodate the smaller viewable area and or less powerful mobile device. 
Typically, in addition to limited visual capabilities, mobile multi-media devices have memory constraints as well. This increases the need to make sure that all audio/video transported to these devices are as compressed and efficiently tailored to the devices specifications as possible. Without reduced resolution transcoding our current networks would not be able to deliver robust and seamless content and provide an expected QoS (quality of service) for mobile multi-media device users.
Realizing that the possibilities for mobile multi-media device resolution reduction transcoding are countless, I will limit the scope of my project to portable applications such as TiVO to GO! Ultimately I would like to develop a user friendly means for transporting media saved onto digital devices such as DVRs (TiVO), hard drives, and digital video cameras to a portable player device like a PSP (PlayStation Portable) or an Apple iPod. For instance, I would love to transport my favorite online sports clips to an Apple iPod or transfer my favorite movie to my PSP for viewing at my convenience.
II. Background


The emergence of the new H.264, M-PEG4 Part 10, or AVC (Advanced Video Coding) codec has led to remarkable advances in resolution reduction transcoding. H.264 was created by the JVT (Joint Video Team) who essentially represent a collective partnership effort between the ITU-T Video Coding Experts Group (VCEG) and the ISO/IEC Moving Picture Experts Group (MPEG). [1] This digital video codec is designed to substantially reduce needed bit rates while not introducing an unacceptable level of complexity. This aids in the transcoding process because the resizing and reformatting of higher quality original images provides enhanced end results. 
IBM has done extensive research in the field of resolution reduction transcoding. The end product of this research is a powerful image transcoding system that analyses images, related text and Web document context in order to select policies for adapting images for mobile multi-media devices. IBM’s system transcodes the images according to size, fidelity, and color in order to better adapt them to the client device's communication, processing, storage, and display capabilities. [2]
ATI has contributed significantly to the advancement of resolution reduction transcoding technology by implementing its patented Avivo acceleration hardware. This is a rare and unprecedented approach to enhanced transcoding techniques. The Avivo technology is poised to perform the complex calculations of H.264 encoding/decoding procedures very rapidly. Avivo has even made Blu-ray and HD-DVD playback on the P.C. without congesting the systems resources a reality. [3]
Presently many companies are doing research on transcoding technology. They have accepted the merging M-PEG4 Part 10/H.264 as an industry standard and are optimizing their mobile multi-media devices via both software and hardware transcoding strategies. Numerous companies use off the shelf software suites in order to save time and ensure resolution transcoding efficiency.
III. Proposed Approached

I propose to design and implement a resolution reduction transcoding system for general consumer usage. In particular, I will target existing consumer applications, such as TiVO to GO!, that store MPEG-2 format audio/video at approximately 720x480 resolution. I will decode this audio/video, down sample it to approximately 360x240 resolution, and finally re-encode it in the new H.264 format while utilizing Meta data extracted from the decoding process to optimize the transcoding. If time allows, I will attempt to “wrap” the newly encoded file in a popular MP4 format for playback on an iPod or PSP.
My ultimate goal is to create a variable end user program that will allow someone to reduce the resolution of their digital media files via a simple user interface. This will allow the individual to transport the files to a mobile multi-media device for future playback. My end user program will predominantly consist of a conglomerate of available transcoding source codes along with the H.264 codec source code. I will author this project using the Intel IPP software for transcoding suite. 
I intend on having a presentation to display my results. Initially, I will showcase my program and display the end product on a P.C. If time allows I will prepare the end product for playback on a popular mobile multi-media device (iPod, PSP, etc…). Please reference Table 1.1 for the design process flow control.
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Table 1.1





  Original Source               720*480








