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Problem Statement

The proliferation of multimedia on the internet and the emergence of broadband wireless mobile networks have brought great interest in real-time video communication over mobile wireless networks. However, wireless links have lower bandwidths, higher transmission error rates (typically time-varying and bursty), and more frequent disconnections in contrast to wired networks. On the other hand, real-time video usually requires much more bandwidth and less response time than data or static image. The stringent quality of service (QoS) requirements of video and the unreliability of wireless links combine to make delivering video over wireless networks a notoriously difficult problem. Hence intense research on video communication in mobile wireless networks is expected and will be of great practical value in the near future.
Related Works

Significant research works on video over wireless have been done in recent years. And the current research results can be classified into several categories:

1.  Video-Coding standards, ITU-T H.263 recommendation is the first standard to offer a solution for very low bit-rate teleconferencing applications. The recently adopted H.263+ not only improves coding efficiency of H.263, but also offers new services by a dozen of new options, three out of which could be beneficial for wireless communications [1]. Similarly, the recently adopted ISO MEPG-4 standard is robust in error-prone environments, which is achieved by using resynchronization, data partitioning, header extension code (HEC), and reversible variable-length coding (RVLC).[2] There are also some application standards, for example, H.323 is a standard of video conferencing over IP. [3]
2.  Error control, which is used to deal with error-prone wireless links. Two basic approaches are Forward Error Correction (FEC) and Automatic Repeat Request (ARQ). FEC adds parity bits to the transmitted packets and this redundancy is used by the receiver to detect and correct errors. FEC maintains constant throughput and has bounded time delay. ARQ only provides error detection capability by requesting retransmission when errors are detected by the receiver. ARQ is simple but the delay is variable and unbounded. Many alternatives to FEC and ARQ have also been proposed. [4].
3.  Mobile wireless environments, with the rapid progress of both wireless communication networks and computer networks, different kinds of mobile wireless environments have been presented. 2G and 2.5G of cellular mobile telephone networks have already been well known all around the world. 3G and even 4G cellular networks supporting IP are expected to be widely deployed in the near future. On the other hand, Wireless LAN (WLAN) standard IEEE802.11a and HipenLAN, Wi Fi (IEEE802.11b), and Personal Area Network (PAN) standard IEEE802.15 and Bluetooth are increasingly applied for wireless access to public internet. As a result, video communications in wireless IP networks is the major research area in recent years. [5]
4.  Protocols, conventional transport protocols, like TCP and UDP, and real-time streaming protocols for wired internet, like RTP, RTCP and RTSP, may be ported to the wireless environments. [6].
Proposed Works

Based on the related works, we propose the following possible research areas on video communication in wireless networks.

1. Performance analysis of the above techniques. The performance of different video-coding standards in different kinds of wireless networks can be investigated by simulation or theoretical analysis. The simulation results will be analyzed and the pros and cons of each coding technique will be summarized. Some mathematical tools, like Markov Chains, can be employed to get some theoretical results. Realistic experiment, however, might not be possible for such a semester project.
2.  Video transmission in cellular networks, combined with power control and resource allocation. Power control and resource allocation in 3G cellular network have been investigated in much detail. It will be an interesting research topic to optimize energy utilization and resources allocation during the transmission of video.
3.  Video transmission in some new wireless environments, such as 802.11, PAN and Ad hoc, has not yet been investigated by many researchers. So we can do some in-depth research on the appropriate video coding and error control approach for these wireless networks.
4.  The interaction between upper layer and lower layer. The video processing is usually done in the application layer, while the characteristics of wireless links refer to the link layer and physical layer. Hence an efficient video transmission approach should involve the interaction between upper layer and lower layers. To this end, the cross-layer communication or some middleware techniques will be investigated. Some new error control approaches in lower layers [7] may be employed to the error control of video coding.
5.  Apply video transmission techniques in internet to the wireless environments. There have been a lot of results on the video transmission in internet and may be borrowed and fit into wireless environments.

Schedule

1.  From now to the middle of October, continue to read papers and learn more about video coding.

2.  To the end of October, try to find something new.
3.  To the end of November, formalize the new results and do simulation.
4.  To the end of this semester, finalize the project paper.
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