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Abstract:  Due to their flexible and low cost infrastructure, the Internet and wireless networks are 
poised to enable a variety of multimedia applications, such as videoconferencing, emergency 
services, surveillance, telemedicine, remote teaching and training, augmented reality, and 
distributed gaming. However, these networks provide dynamically varying resources with only 
limited support for the Quality of Service required by the delay-sensitive, bandwidth-intense and 
loss-tolerant multimedia applications. This variability of resources does not significantly impact 
delay-insensitive applications (e.g., file transfers), but has considerable consequences for 
multimedia applications and often leads to unsatisfactory user experience. 
 
To address these challenges, my research is focused on investigating the theory, algorithm 
design, implementation, and performance analysis of realistic multimedia systems, in order to 
gain new insights on what basic principles underlie efficient designs, and use these insights to 
advance the theory and tool-set for building optimized multimedia compression and transmission 
algorithms, theories and applications. 
 
In this talk, I will discuss a new proactive algorithm and system design that fundamentally 
changes the non-collaborative way in which competing wireless stations currently interact, by 
allowing them to exchange information and resources to improve the performance of multimedia 
applications. 
 
The resource exchanges are made possible by adapting the compression and transmission 
strategies of the participating stations. I will present our cross-layer optimization algorithms that 
adapt to varying channel conditions and available resources while considering the specific 
characteristics and requirements of wireless multimedia applications as well as the power and 
hardware limitations of transmitter/receiver devices. 
 
To support different resource exchanges and cross-layer transmission strategies, multimedia 
content needs to be compressed in a scalable manner which supports seamless (graceful) 
adaptation based on the user experience and power consumption. Our multimedia compression 
schemes will be introduced, which provide bit-rate scalability as well as on-the-fly complexity and 
power scalability based on the instantaneous transmitter and receiver capabilities and resources. 
 
The talk will highlight our current results, which lead to improved multimedia performance over 
existing Internet and wireless networks and provide valuable insights into the design of next 
generation algorithms and protocols for multimedia systems. 
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