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My research focuses on Packet Loss Concealment (PLC). PLC is a technique used 

to conceal the loss of packets in real-time (typically audio) streaming 

communications. In this specific case, the target is real-time and high-quality 

audio streaming for musical interactions. PLC is crucial to the perceived quality of 

the audio stream because the loss of packets over the current implementation of 

the Internet is unavoidable as are the consequent audio glitches. Concealing the 

loss of packets is the ability to “guess” the content of the lost packet based on the 

content of previous packets. The current state of the art relies on traditional 

Digital Signal Processing (DSP) techniques to achieve some level of concealment. 

Under certain circumstances these techniques manage to effectively conceal the 

lost packets, however, they often introduce artifacts of their own, distorting the 

audio in a distracting way. Deep Learning techniques are increasingly becoming 

the go-to tool for most unsolved computer science problems, so research on PLC 

is now testing Deep Learning as well. 

During my stay in Stockholm, I worked on the design and implementation of a 

novel Packet Loss Concealment algorithm for Networked Music Performance 

systems. While starting from the idea of Generative Adversarial Networks (GANs) 

as a compelling technology for the task, I focused on implementing the generative 

part of such a network using the Differentiable Digital Signal Processing (DDSP) 

technology created by Magenta (a Google team), keeping open the possibility of 

turning this generative model into a fully-fledged GAN at a later stage. This 

generative model is composed of two main components: a feature extractor, and 

a predictor. They both are neural networks specialized at different tasks. So far, 

the feature extractor has been implemented and trained. The results obtained are 

very promising. I will continue working on this in Italy and I will come back to 

Stockholm to further improve what I have done. 


