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FIGURE 3: PSQA. The results of a subjective test and the parameters used to
create the tested samples are used to train the RNN. The trained RNN is then
able to predict the perceived quality based on measurements of the parameters
considered.

4 – The Impact of FEC: Wired Networks

In order to evaluate the impact of this technique on the perceived quality, we used
a� �! �!" �!# 3–class queue to model the network, and studied different scenarios to
see how the increase in load produced by FEC affects the network state (this work is
an extension of [3]). We found that FEC provides a marked improvement in all of the
conditions considered. Even if its performance decreases as the network load increases,
it still allows for a better quality than no protection at all. Moreover, the increase in
network load caused by the use of FEC has a negligible impact on the overall perceived
quality, which means that there is no reason not to use FEC in the context considered.
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FIGURE 4: Evolution of the perceived quality as the network load increases. In
this scenario, 50% of all packets correspond to audio flow, and of those, half are
using FEC and half are not. Note that MOS values range from 1 to 5, and 3 is
considered acceptable quality.

5 – The Impact of FEC: Wireless Networks

We have also analyzed the performance of FEC in a wireless context. We considered a
home network where several devices are connected to the Internet and among them via
a wi–fi AP/router. We used a stochastic model to simulate the wi–fi network working
at different loads and with different fractions of background and real–time traffic. We
found that the performance is generally not acceptable for VoIP, even when using FEC.
In this context, further QoS mechanisms and dynamic quality control techniques need
to be used.
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FIGURE 5: Evolution of the perceived quality over a 200s period (measured at 5s
intervals). In this scenario, 50% of all packets correspond to audio flow, and of
those, all are using FEC. We can see that even using a higher offset to counter
the higher mean loss burst sizes that occur in this context, the quality falls below
acceptable levels.

6 – Conclusions and Further Work

We have performed an analysis of the performance of a media–dependent FEC scheme
on wired and wireless networks. Based on the results we obtained, we conclude that:

$ The use of FEC is advisable in all the contexts we considered.

$ For wired networks, the use of FEC allows to obtain acceptable quality levels even
for very high load values.

$ In the case of wi–fi networks, even though FEC–protected flows have a noticeable
better quality than unprotected ones, the perceived quality is often below acceptable
values. This suggests that further QoS mechanisms are needed in this context.

We are currently working on several related issues, including:

$ The development of dynamic quality control mechanisms based on PSQA’s ability
to provide accurate assessments in real–time. We are considering several options
for enhancing the perceived quality, ranging from application–level adjustments to
DiffServ.

$ Refining our wireless simulations to include the 802.11e QoS improvements and the
impact of the control protocols that we are working on.
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