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Abstract 
The topic addressed here is the role of emotions in music creation. This work presents research that is 
expected to become a precursor for the development of a software that will have the capacity to generate 
musical compositions at a human aesthetic level, and will serve as an intelligent creative assistant to a 
composer. The goal in this study is to develop a general cognitive model of music creation based on a 
semantic cognitive map of musical sounds, such as chords and their combinations. To achieve this goal, 
the basic theory of music needs to be analyzed first, and models of emotional perception of music need 
to be connected to it. Then, an empirical approach is undertaken to construct a semantic map, containing 
combinations of chords, allocated based on their emotional assessments. This semantic map will be 
further used as the central element in the creative assistant. Several options were explored in this study 
as a means of construction of the semantic maps. Preliminary results reported here provide an insight 
into an understanding of the principles of the future composer assistant. This emergent technology is 
scalable and potentially expandable to other domains of digital arts, including fine art and virtual dance. 
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1 Introduction 
It is known that the theory of music is to a certain extent connected with the theory of algorithms, 

i.e. it can be argued that the process of creation of music is algorithmic and obeys laws of logic [1-3]. 
However, on the other hand, it seems obvious that music is intimately related with emotional feelings, 
and therefore the process of aesthetic music creation must be impossible without an intuitive emotional 
component and personal feelings of the composer to the work that he creates.  

The present work makes an attempt at resolving this apparent contradiction. The main task here is 
to develop a general model and an approach that would later allow us to design a creative assistant to 
the composer. This assistant should be implemented as a software agent: a Cobot, interacting with the 
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composer via peripheral devices of a computer. The notion of a Cobot is different from an autonomous 
agent in that it is an extension of the human mind-body rather than an independent partner.  

The task for this Cobot could be, e.g., to continue a started melody, or to create a suitable 
accompaniment to a given melody, using facts of music theory stored in it, together with a certain 
algorithm of music creation, while at the same time reacting to the emotional part of its interaction with 
the human composer. The central task in designing such a system is finding a solution to the problem of 
how to determine and store in memory the emotional assessment of music elements. We select an 
approach based on a weak semantic map [13]. Elements of this map are yet to be determined – see 
below. When selecting these elements, we need to take into account that each of them must have a 
definite emotional assessment by itself, in the general context of a given tonality. Therefore, this work 
is focused on the development of a semantic map of music, based on both theoretical and empirical data. 
The concept of the Cobot-assistant is described in Section 4. 

2 Materials and methods 
2.1 Theoretical Background 

We start by recalling the basic theory of music, specifically, the theory of music creation and the 
notion of harmony [1,2]. The latter can be related to the notion of a language, “words” in which are 
patterns of simultaneous combinations* of tones. In this sense, an element of harmony is a chord, which 
is a combination of at least three sounds. Chords, however, are only a part of harmony. The general 
concept of harmony has an empirical nature and refers to the logical construction of sounds  - 
combinations of tones – that do not create an "incorrect" sound or dissonant. Thus, not every 
combination of sounds is harmonic.  

We shall regard elements of harmony as elements of a semantic map, the coordinates of which 
measure aesthetic feelings associated with these elements. Therefore, non-harmonic sounds do not 
belong to the map. One of our goals here is to characterize this map. 

This consideration refers to the concept of harmonic sensation, since in reality the entire theory of 
musical perception is based precisely on the personal feelings of the composer and the listeners. The 
concept of harmonic sensation seems too subjective to be relied upon in an algorithm used to create 
music. Therefore, this is one of the biggest difficulties for us here - to determine, what kind of sensations 
this or that combination of musical elements, for example, chords, will produce. This determination can 
be done empirically – by polling a number of subjects, who listen to elements of harmony.  

The theory of harmony leads to the following conclusions [1]: 

1. A harmonious sensation arises not only with simultaneous sounding, but also with the sound of 
a series of tones; 

2. Specific and total harmonic sensation occurs in the presence of a minimum of three colors, and 
tertian interval in this sense plays an important role; 

3. The combination of two tones does not at all generate a sense of the chord or is perceived as an 
incomplete chord; 

4. The second interval does not have the property of creating a chord sense. As an integral part, it 
complements the chord, acquiring a harmonic meaning, but in a separate form it does not give 
a presentation about the necessary addition. Most often, the second interval sounds dissonant 
and finally spoils the musical perception; 

5. A dissonant combination can also cause a harmonious sensation. 

                                                             
* In general, by the term “combination” here we refer to a spatio-temporal pattern of sounds, with “space” being the pitch. 

 

 

Thus, it turns out that each interval in the harmonic sensation plays a special role and is perceived in 
different ways, and can give an assessment of the compatibility of sounds in particular, but not a 
combination of tonalities in general, for example. That is, individually each interval may sound 
differently depending on the musical context, that is, the melody [1]. 

Melody is a one-stringed sequence of single-note sounds organized through intonational 
communication into a coherent artistic whole. Melodic principle is a generalized expression of the 
compatibility of sounds that form such a sequence. [2] In harmonic perception, there are two main 
points: the perception of the ladder structure of the chords and the perception of the very nature of the 
sound. The chord can be regarded more or less as a product of a certain harmonic logic, depending on 
the degree of harmony. Thus, the chord progression in a sequence can confirm or disprove the presence 
of a ladder connection in this sequence. E.g., one can talk about the compatibility or incompatibility of 
tonalities. Such an assessment can be given, since each chord is a logically constructed combination of 
sounds at a certain stage of each tonality key. For example, a tonic chord is built on the first, third and 
fifth stages of the key, any deviations in the redistribution of the tones are only variations of the existing 
tonic chord. 

Thus, a chord is perceived as a constructive unity of sounds, and chord connections define a tonic 
design at a higher level - at the level of tonalities. This observation greatly simplifies the theory of music 
creation and the concept of a musical texture. Within the framework of this work at the stage of analysis, 
we first dwell on the individual perception of chords, and then consider their combinations in general, 
since a chain of matching chords to some extent gives an idea of the melody. In this case, we are 
interested in an accompaniment to the melody. 

As for the melody, it emerges from the interaction of various forms of organization of musical 
sounds, primarily frets and rhythms. A way to build a melody is  by the choice of intervals within one 
or several keys. Determining intervals between tones is, in the nutshell, the process of creating a musical 
composition [3]. 

2.2 Emotional Perception of Music 
Emotional perception of music deserves particular attention. We have already discussed the concept 

of harmonic perception above, but it's worth taking a deeper look at the process of evaluating music 
from a psychological point of view. 

Perception is based on sensations, delivered to us by our senses under the influence of external 
stimuli acting at the moment. The attempt to tear the perception away from sensations is clearly 
untenable. However, perception is not reduced to a simple sum of sensations. It is always a complex 
whole, qualitatively different from the elementary sensations that make up its composition. Each 
perception includes both the reproduced past experience, and the thinking of the perceiver, and - in a 
certain sense - also their feelings and emotions. Therefore, perception of a whole is not a simple 
mechanical sum of independent percepts [4]. 

Transferring the aforesaid to the musical plane, it can be argued that it is the emotional component 
that is decisive in the process of creating music, although it is purely subjective. For example, while 
feelings associated with individual pieces of music may be disharmonious, the perception of the entire 
musical composition may be the positive. This fact is somewhat difficult to reconcile with the goal of 
this work, since for a certain number of composers or listeners the product of a system built based on 
this example will not be satisfactory. 

However, we need to understand the emotional perception of music from a psychological point of 
view, since this information will be crucial in the construction of a semantic map. In psychological 
literature, there are well-founded theories about how certain elements of music affect human emotions.  

Below is a summary of theories that were taken as the basis of our semantic map of harmony. 
Petrushin [5] made the following conclusions on the basis of his experimental work, relating the tempo 
and the coloring of a music to the mood that the music elicits: 
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