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Universal multimedia access (UMA) service is one goal of transmitting multimedia content through networks. With UMA services, clients can access various multimedia contents, which is provided by the content server, through heterogeneous networks (e.g., wired or wireless network) with various access devices (such as personal computer, cellular phone, mobile device or PDA) ubiquitously.
In heterogeneous multimedia transmission, media gateway can be used to overcome the heterogeneity for achieving the goal of UMA services. An adaptation engine in the media gateway can employ transcoding techniques to convert the incoming video bitstreams into the formats which is suitable to be delivered over a particular network characteristic, and the receiving devices can decode and display the formats. Since many small mobile devices can access network resources and display videos, the limit of screen size makes these mobile devices must to downscale the video resolution when the frame size is larger than its screen size. The downscaling operation consumes electricity power, and shortens life-time of its battery. Therefore, the media gateway has a need to containing the spatial downscaling transcoding techniques for downscaling the spatial resolution of the transmitted videos, and reducing the power consumption of the mobile devices.
In this project, the adaptation function of the media gateway in a three-tier video streaming system will be investigated. We focus on the DCT-domain video transcoding techniques performing video content conversion in DCT-domain. With considering the characteristics of video content and the masking features of the human visual system (HVS), we will develop efficient and low computational complexity algorithm for spatial downscaling in DCT-domain. We will also develop a low complexity algorithm for the cascaded DCT-domain video transcoder without sacrificing the video quality. In addition, the techniques related to the cascaded DCT-domain transcoding (for example, motion vector re-estimation, macroblock coding-mode re-decision) will be investigated in this project. We will setup a three-tier video streaming system based on the MPEG-21 testbed, and integrate the developed algorithms and techniques into the system. Then, we will conduct simulations on the system in order to evaluate the feasibility and performances of our proposed methods.
