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Al Overview

* Challenges for wireless multimedia -> Research focus

* Scalable video coding and processing
* Cross-layer optimized wireless multimedia
* Proactive collaboration for wireless multimedia

* Research directions beyond this talk
* A new chance to reinvent multimedia compression, processing,
communication & system design!
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* Emergency services

* Surveillance

* Telemedicine

* Videoconferencing

* Remote teaching and training
* Augmented reality

* Distributed gaming
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Hard delay constraints!
High bandwidth!
Loss tolerant!
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Wireless networks provide limited QoS for mulftimedia applications

Dynamic QoS requirements
+ application constraints (delay. rates) and characteristics (codec used....)

- multimedia traffic characteristics
* usage scenarios
- user preferences
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Wireless stations (WSTA) experience time-varying channel
conditions

WSTA adopt different cross-layer strategies
WSTA transmission strategy influences the network dynamics
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ISl Challenges

Wireless networks provide limited QoS for multimedia applications

Dynamic QoS requirements
« application constraints (delay, rates) and characteristics (codec used....)

- multimedia traffic characteristics
* usage scenarios
-« user preferences

Wireless stations (WSTA) experience time-varying channel
conditions

WSTA adopt different cross-layer strategies
WSTA transmission strategy influences the network dynamics
Tradeoff between fairnessiand efficiency

Unique constraints of multimedia applications change
fundamental communication design principles




Il Existing theory

* Information and coding theory [Shannon and beyond]

E

-

“ideal” point-to-point communication setting

simplistic source models -> not accurate for multimedia coders

no delay constraints (concept of “streaming” is absent)

no resource management issues and policies such as fairness, etc.

system issues neglected — essential for realistic wireless multimedia
communications

* Complexity Distortion Theory [Kolmogorov and beyond]

-

simplistic source models -> not accurate for multimedia coders

na consideration of the limitations, capabilities and specific features
of (resource-constrained) systems and architectures

* Optimization, Control, Microeconomic Theory
* On-line algorithms, competitive analysis efc.




I3 Our research aim

Contribute towards the development of a unifying theory, design
and implementation of realistic multimedia communication systems
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Objectives (NSF Career)

* Traditional resource management passively optimizes resources
. Based on fixed, worst-case resource reguirements
- Do not consider the impact on other WSTAs
e Do not consider realistic multimedia utility-cost functions

* Proactive collaboration among competing wireless stations
* Influence system dynamics through resource/information exchanges

* Users collaborate and even sacrifice short-term performances, with
the incentive that overall system performance can be improved and
users temporary sacrifices will be paid back in a long term

*  Why coopetition for multimedia?
* Losstolerant, delay sensitive, power sensitive




Objectives (cont.)

* Resource exchanges enabled through adapting cross-layer
transmission strategies of participating stations

* new cross-layer algorithms that explicitly consider multimedia

* Rate-Distortion-Power scalable multimedia coding and streaming

* Formal Methods for Proactively Designing and Optimizing
Multimedia Systems







