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The versatility of media devices and the dis-
tribution networks makes it necessary to 
adapt into different playback scenarios as 
the quality and amount of available media 
is continuously increasing. The objective of 
this project is to develop a novel and effi-
cient framework for ubiquitous computing 
with video and audio streaming over diverse 
communication networks.

The main goal is to improve the audiovis-
ual quality and to provide the client with 
smooth and synchronized playback. To meet 
these requirements, our research focuses on 
media coding schemes used in the server, cli-
ents and the network in between. 

Traditionally, audio and video signals have 
been processed separately and synchronized 
at the receiver with the aid of some addi-
tional timing information and processing. 
Failures in this process result in severe im-
pairment in the visual quality.

The aim of this research is to develop nov-
el methods for combining different me-
dia components into a single hybrid sig-
nal. Thus, the synchronization of the me-

dia components is preserved throughout the 
transmission. No additional synchroniza-
tion is required, since media extracted from 
each packet is already synchronized. Besides 
synchronization, joint processing may bring 
about more efficient compression schemes.

In addition to optimizing the performance in 
the endpoints of the transmission, the chan-
nel itself has potential for improvements. 
Traditionally, the network merely routes the 
data, which means that 
each data packet is de-
livered from a server to 
a client as such. In this 
work, a network with 
nodes capable of per-
forming data processing 
is utilized and a method 
known as network cod-
ing is used for maximiz-
ing the throughput. In 
the nodes, the outgoing 
streams are a mixture 
of incoming streams, 
which spreads the infor-
mation more efficiently 
over the network. 

Currently, embedding audio informa-
tion into video content is being developed. 
Preliminary results have shown that syn-
chronous playback is possible with negli-
gible quality degradation. Linear network 
coding has proved to be useful for the net-
work optimization task. Further develop-
ment of the network coding methods will 
be pursued with emphasis on error tolerance 
and adaptive media quality.
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