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1. Motivation and Problem Description

The proposal is to create a project that involves developing a simple server to stream H 264 encoded video over different types of IP networks using udp/ip and tcp/ip in different network conditions, and study packetization of video frames, the effects of packet loss on video quality, and the use of RTP for synchronization.
The types of networks involved would be fixed networks such as Ethernet, and wireless networks such as 802.11b or similar. 
The types of network conditions that would be simulated during video transfer would be:

a) Network congestion

b) Weak signal strength in networks 

c) Networks with varying bandwidth
d) VPN networks that involve encryption of data and in turn use up more bandwidth.

The focus of the project will be on streaming video over IP networks and the different variables involved in the process that affect the quality of video at the receiver side.

The problem at hand being tackled is the real world challenge of streaming video over different types of IP networks, and the challenges faced in maintaining the quality of the video. 

The motivation to study these topics is that such issues and their solutions especially play an important role in today’s multimedia industry where mobile TV programs are getting popular by the day. This holds true for the rapidly growing mobile phone industry where the big thing for 2006 is mobile TV. With giants like Motorola, Nokia, Samsung and the like, all revealing cellular phones that can play live TV, and their service providers such as Verizon Wireless, Sprint, and Cingular setting up high speed networks to enable this, this topic becomes even more important. Another important and growing use of video communication over IP networks is for real time education using distance learning, especially where the need is genuine as in developing countries where there is a shortage of educators in remote areas.
2. Background
· An institution that has done research in this arena is the Ohio Supercomputer Center (OSC) (http://www.osc.edu/). Under their Networking Research category, they have a project called “Voice and Video over IP (VVoIP) Traffic Studies” where they collected over 300 videoconferencing traffic traces to characterize and model the performance of Voice and Video over IP (VVoIP) traffic over the Internet.
· In 2004, Motorola helped connect five schools in the Tshwane metropolitan area of South Africa using its Canopy Wireless Broadband system to provide connections for a distance learning network. The network is part of the Ulwazi E-Learning project, which was formed through the participation of Motorola, South Africa’s Departments of Education and Communication and Omega Digital Technologies. More details can be found at the following press release: http://www.motorola.com/mediacenter/news/detail/0,,4728_4026_23,00.html
One point noted in this press release is the high bandwidth provided by the canopy network that enabled this project compared with dialup networks, which shows the impact of bandwidth on video capability and quality.  
In a more recent use of video over IP networks, in February 2006, Motorola setup its MOTOMESH multi-radio broadband wireless network during the Super Bowl to enhance public safety measures. While the majority of the population at the Super Bowl watched the game, Detroit police had their eyes on real-time video surveillance by leveraging mesh-enabled cameras as part of Motorola’s Intelligent Video Surveillance and Control (iVSC) solution. More details can be read at: http://www.motorola.com/mediacenter/news/detail/0,,6365_6314_23,00.html
To enable technologies as the ones above, a lot of research and development in this field is done by Motorola and its partners.
3. Proposed Approach
The goal of this project is to study packetization of video frames, effect of packet loss on video quality, packetization schemes to minimize the effects of packet loss while being delivered over IP networks using udp/ip, tcp/ip and using RTP for synchronization. 
The approach I plan to take is to use existing software for an H 264 encoder that encodes existing video files to produce compressed data. I will implement the communication aspect of the video transfer. That is, will develop a simple server to stream this encoded video over different types of networks in varying network conditions using udp/ip, tcp/ip and RTP. On the receiver end, there will be a simple client that receives the encoded video over the network, which could be decoded by existing H 264 software. 

From a research perspective, I plan to use network monitoring tools and/or logs created by my software to gather data and present it in a meaningful manner to enable me to study packetization schemes, packet loss, and its effect on video quality. Based on my results I’d like to come up with ideas and approaches to maintain video quality in deteriorating or low bandwidth network conditions by either optimizing the communication protocol or investigating possible tradeoffs in other areas.
4. Project members
This will be a single person project and I will be working on it myself.

5. References
References have been provided in the Background section of the proposal. However I will re-iterate some of those and list others here.
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