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Abstract— We propose a research trajectory in the field of 

deep learning applied to music production systems such as 

mixing, mastering, sound design and sound synthesis.  

I. BACKGROUND 

Multi-track audio mixing is an essential part of music 
production and with recent advances in machine learning 
techniques such as deep learning, it is of great importance to 
carry out research on the applications of these methods in the 
field of automatic mixing. 

Taking into account that audio mixing is a highly 
cross-adaptive transformation, which, apart from artistic 
considerations, essentially tries to solve the problem of 
unmasking by manipulating different audio characteristics 
such as the dynamics, spatial information, timbre or pitch.  

The task of automatic mixing has been researched in 
present years, where it was approached as an application of 
adaptive audio effects [1]. This was explored by the 
development of an intelligent system capable of performing 
automatic mixing [2], and an extensive understanding of the 
expert knowledge involved in order to develop a system of this 
type [3]. Machine learning has been applied to solve punctual 
tasks such as EQ [4] and dynamic range compression [5], but 
not to a whole system.  

II. RESEARCH 

In this research, we explore how can we train a deep neural 
network to perform audio mixing as a content-based 
transformation without using standard mixing devices (e.g. 
dynamic range compressors, equalizers, limiters, etc.), and 
investigating whether an intelligent system is capable of 
learning the intrinsic characteristics of this transformation and 
applies them. 

In addition, we examine how such a system can perform a 
goal-oriented mixing task, and if we can guide it with features 
extracted from a mixdown. Similarly, we research how can a 
deep learning system use expert knowledge from the field of 
mixing engineering in order to improve results in an audio 
mixing task, and also whether we can integrate user 
interaction as a final fine-tuning of the mixing process. 
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The project will research different deep learning 

approaches with application to audio signals through the use 

of state-of-the-art training and architecture models. A very 

important aspect of the research will fall into this stage, since 

we will explore how we can understand what the system has 

actually learned, and if we can use this information to 

enhance the previous results of the system. 

 
Through this research will also explore different ways to 

shape and synthesize sounds, because through training and 
understanding of deep learning networks, several types of test 
signals could be applied and new and interesting results could 
be discovered. 

One of the main difficulties when applying deep learning 
to music production is the difficulty in collecting the correct 
data set. It is for this reason that The Open Multitrack Testbed 
will be of significant importance, with around hundreds of 
multi-tracks, stems and mixes, we will use this data in the 
process of training, developing and validation of the system. 
Correspondingly, we will perform an objective and subjective 
evaluation of the performance of the system through a series 
of listening experiments. 

The research will focus on the post-production stage and 
this is where the main impact will occur, as there is a clear 
need for an intelligent system capable of carrying out the 
tedious technical tasks and also to be assist the musician or 
audio engineer in the creative process of audio mixing. In the 
same way, the research results could be of use in the field of 
music production, live music performance, generative music, 
algorithmic composition models, and intelligent music 
interfaces. 
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