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Abstract— We explore the positioning of emotions in the 

colour space and the relationship linking a particular emotion 

to a colour hue rather than another.  

By shifting the focus on Computer Science Perspective 

(CSP), through the lens of the Viable Systems Approach (vSa) 

we want to draw attention on the dynamism of the algorithm 

used to calculate the Emotional Distance (ED) which, once the 

emotions have been positioned in space, allows to measure the 

distance between two different hues in the space of colours 

quickly and intuitively. We propose a literature review to better 

understand both trends and gaps. 
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I. INTRODUCTION 

Colours are often used to signify information in our 
environment as they have strong impact on our emotions and 
feelings; in fact, research studies confirm that individuals 
often associate colours with various emotional terms: it seems 
that colour-emotion associations are ubiquitous (e.g., [1]; [2]; 
[3]; [4]; [5]; [6]). So, starting from the well-known correlation 
between colours and emotions, we propose a shift in focus on 
Computer Science Perspective (CSP), by imagining a metric 
that could lead to the devising of an algorithm capable of 
measuring in real-time the “resonance”, intended as the degree 
of 'emotional closeness', between two or more people during 
any face-to-face or telematic comparison (a dialogue, a video-
chat, a meeting, a lesson), given a certain degree of pre-
detected “consonance” between the individuals. 
Consonance and resonance are intended, through the lens of 
the Viable Systems Approach (vSa [7], [8]; [9], [10]), 
respectively as the potential and the consequent effects of 
harmonic interactions between two or more systemic entities. 
Consonance identifies a condition of compatibility and/or 
complementarity between interacting entities. Resonance is 
related to pre-existent conditions of consonance and is what 
could emerge from the interaction between consonant entities 
([11], [12]). The vSa underlines the importance of relation 
(identified by the structural compatibility defined by 
consonance) and interaction (identified by the systems 
dynamic defined by resonance), rather than homogeneity of 
skills and curriculum. To this end, our aim is to read and 
interpret emotions to better understand their dynamics in order 
to measure the level of consonance trough the colour-emotion 
associations optimizing human interactions. By these means, 
we intend to work on the ontology level describing emotions. 

Then, according to the correlation between emotions and 
colours we will place emotions in an abstract Cartesian space 
and through the algorithm that we propose we will improve 
the ability to manage also the different shades of emotions.  

As we will explain in section III, from an integrated 
CSP&vSa perspective, our aim is to provide two different 
metrics, the first exclusively a function of the position of the 
emotion itself placed in a point, the second, what we call 
“emotional distance” (ED), from the distance between two 
different hues in the space of colours dependent on the 
position of the point in relation to the surrounding space. 

The application area, among the many possible, has been 
identified in (ED), considered as an ideal moment of 
comparison between emotions of individuals, where the 
proposed algorithm will work and express its potential.  

The contribution of our study to the existing literature is 
threefold: 1) understanding and learning (in Education), 2) 
promptness and good predisposition (in Recruiting and Team-
Building), 3) convergence and harmony (in corporate 
Decision Making).  

This work frames in the context of team building solutions 
in the educational field; future research could involve the 
process of acquisition of information by a team leader 
operating for the setup of a “RandomM” (randomly selected 
students) team [13] in order to create the conditions for which 
the team is successful in relation to a specific project.  

The paper is structured as follows: first we illustrate the 
different takes about the correlation between colours and 
emotions through a bibliometric review of the scientific 
literature on the topic. Then, we underline the need to shift the 
focus on (CSP) and through the lens of the (vSa) we illustrate 
our methodological approach. Finally, we discuss results and 
future implications. 

II. LITERATURE REVIEW 

Humans have a keen tendency to associate colours with 

emotions and feelings [1]. Across languages and cultural 

traditions, we use colour to express and convey emotional 

states. Common wisdom would suggest that we feel blue, see 

red, or we are green with envy; we wear white to weddings 

and black to funerals; and we give red hearts to our loved ones 

on Valentine’s Day. Are such colour-emotion associations 

fundamental to our shared cognitive architecture, or are they 

cultural creations learned through our languages and 



traditions? In an effort to answer this question, we have 

conducted a literature review through a bibliometric approach 

in order to identify not only the roots of the scientific 

discussion around the theme but also the current lines of 

research and those which could see the most development in 

the future. Represented in Fig. 1 is the visual output of the 

bibliographic coupling analysis conducted on the sample 

obtained through Scopus, displayed in Overlay Visualization, 

which clearly shows the different age of the contributions 

implementing a linear colour scale (from blue to yellow). As 

shown from the visual representation of the analysis, research 

on the connection between colour and emotion has been 

active since the 1950s; starting from the seminal studies on 

dynamism and sensibility related to the brightness and 

saturation of colours, whereas different Scholars studied how 

artists caught viewers’ attention by varying the brightness and 

saturation of their objects to add emphasis in their artwork 

[14; 15]. Colour can be specified by its hue (e.g., green, red, 

blue, or yellow) and by two additional perceptual colour 

dimensions: saturation (difference from an achromatic 

stimulus; that is, a neutral gray or white) and brightness 

(perceived intensity of the light) [16]. Studies have indicated 

that the saturation of a colour stimulus has a stronger effect 

on the emotional response than the hue [17]. Colour is 

pervasive in our everyday lives, and it plays an integral role 

in many aspects of human behaviour, including object 

recognition [18] [19], buying decisions [20], and 

communication (e.g., Bonce in a blue moon). For example, 

the effect of colours on emotions and preferences is critical 

in marketing; the colours of products positively or negatively 

influence viewers’ attitudes toward them [21], and colours 

contribute to the differentiation of products and brand and 

corporate images [22]. Throughout the literature can be find 

many examples of correlations between colours and emotions 

in general: red evokes excitement in people; orange is 

perceived as vibrant, energetic, and outgoing; yellow 

resonates with hope, wisdom, and vastness; green feels 

refreshing and natural; and blue evokes passivity, cleanliness, 

and quiet [23]. Ou et al. [24] [25] proposed an account based 

on “colour-emotions“ which they defined as “feelings evoked 

by either colours or colour combinations”. Hurlbert and Ling 

[26] analysed their preference data in terms of the two 

cardinal dimensions of opponent cone-contrasts: theLM-axis 

(L-M) that runs roughly from red to blue-green and the S-axis 

[S-(L+M)], that runs roughly from violet to yellow-green [27] 

[28], where “S”, “M”, and “L”refer to the outputs of short, 

medium, and long-wavelength cone types, respectively. 

According to the crossmodal-correspondence framework 

[29], two unrelated entities (here, colours and emotions) can 

become cross-modally associated when they regularly appear 

together in one’s perceptual or linguistic environment, 

whether on a global (shared by all) or local (shared by some) 

scale. Colours may become associated with emotions because 

they appear in particular emotional situations of evolutionary 

significance (e.g., red face in anger [30]. If so, colour-

emotion associations should be largely universal (in support, 

see [31]; [32]; [33]; [34]).  

The metaphorical expression seeing red associates red with 

feelings of anger, which would indicate a linguistic influence. 

Nonetheless, when one gets angry, blood rushes to the face 

Figure 1. Bibliographic coupling of the references (Overlay Visualization). 



[30], and so the perception of red faces in an angry situation 

might further strengthen the association between red and 

anger.) 

Colour-emotion associations were observed across these 

previous studies using different methods and populations; red 

is associated with anger and excitement [35], green with 

peacefulness and calmness [35] [36] [37], yellow with 

happiness and cheerfulness [38], blue with calmness and 

comfort [35] [36] [37], and black and gray with sadness, 

despondence, and depression. Previous research has 

examined colours’ effects on emotion using psychological 

scales either with [39] [40] [41] or without physiological 

measurement. Warm colours (e.g., red, yellow) promote 

anxiety more than cool colours (blue, green).  

III. MODEL ARCHITECTURE AND RESULTS 

From the literature analysis, as can be seen in the previous 
section, the correlation between colours and emotions is a hot 
topic, able to involve various research fields; however, most 
of the studies on the subject are limited to the psychological 
and/or socio-economic sphere [42] [43]. The aim of our 
research is to shift the focus to an integrated CSP&vSa 
perspective, by imagining a metric that could lead to the 
devising of an algorithm to measure “emotional distance” in a 
recursive manner from the distance between two different 
hues in the space of colours. 

A. RGB colour model 

According to the RGB colour model [44], all the possible 
colour combinations can be represented through the 
composition of the three primary colours (red, green, blue). R, 
G and B represent three mutually independent entities that can 
be treated, in a three-dimensional space, as three orthogonal 
axes: none of the three primary colours can be obtained, in any 
of its possible shades, through the linear combination of the 
others. 
From a CSP view point, all major programming languages 
embrace the RGB colour model using an 8-bit representation 
per channel. In this way, each of the three primary colours can 
be depicted through a scale of shades of increasing intensity, 
each indicated by an integer number from 0 to 255; since R, 
G, B can each take on 256 different intensity values, there 
exist 2563 different hues that can be expressed as a function of 
the values of R, G and B of which they are composed. 

B. Spatial representation of colours and emotions 

The RGB colour model is well suited to the most varied 
spatial representations of the colour scale. A more complex 
issue concerns the positioning of emotions in the colour space 
and the relationship linking a particular emotion to a colour 
shade rather than another. In addition to the numerous 
psychology related studies (mentioned in the previous 
section), examples related to artificial intelligence are limited 
to the application of neural networks for word embedding in 
the search for a correlation, from a semantic point of view, 
between colours and emotions [45] [46]. Our work assumes 
that the spectrum of emotions can have a structure analogous 
to that of colours: just as it is possible to derive all other 
colours from the linear combination of red, green and blue, it 
is likewise possible to identify three primary emotions of 
which all the other emotions are composed. 
Although this is a rather strong assertion, the intent of the 
paper is not to demonstrate an unequivocal correspondence 
between a certain emotion and a particular shade of colour; on 

the contrary, the final purpose is to identify a metric that, once 
the emotions have been positioned in space, allows the 
distance between them to be assessed quickly and intuitively. 
The very choice of the three primary emotions, namely anger, 
hope and fear, and their association with R, G and B 
respectively, is based on personal considerations derived from 
the literature analysis and in no way seeks to be posited as 
scientific evidence of that correlation. 

Ultimately, one of the possible configurations of the 
problem is shown in Fig. 2, using the Colour Wheel [47]. In 
the chosen representation, the three primary colours are 
positioned along three different directions to form a 120° 
angle between them; the space is subdivided into concentric 
circles to establish a hierarchical scale that allows the different 
colour intensities to be positioned from the highest to the 
lower, moving from the edges towards the centre. To complete 
the picture, the three “primary emotions” have each been 
assigned to one of the three directions represented by the 
shade scale of R, G and B. 

 

Figure 2 Spatial representation of the three primary emotions on the 

Colour Wheel. 

C. “Emotional distance” measurement 

For “emotional distance” (ED) measurement model 
implementation, we used Wolfram Mathematica, so as to be 
able to take advantage of dynamic functions that allow easier 
data manipulation and visualisation of the results. 
The system previously described is characterised by the 
presence of three axes that can indicate both the three primary 
colours and the three primary emotions in all their possible 
shades. Moving to a three-dimensional representation, it is 
reasonable to assume an orthogonality relationship between 
them, given the independence of each of the three axes from 
the remaining two.  

According to these considerations, we decided to 
reorganise the space of colours by constructing three 
orthogonal axes, whose possible values cover the entire range 
of integers between 0 and 255. The result is that the entire 
universe of colours, composed of the 2563 different existing 
combinations of R, G and B, can be enclosed within the area 

Figure 3 Representation of three different points in the cubic space of 

colours. 



of the cube shown in Fig. 3. By means of the “Manipulate” 
function, it is possible to appreciate how each point within the 
space identified by the cube, uniquely represented by three 
coordinates (r, g, b), corresponds to a specific shade of colour. 

Similarly, reasoning in terms of emotions, it is possible to 
define each point in the cubic space as a function of three 
coordinates on the axes of anger, hope and fear. This first 
definition of points in space has a “static” nature and depends 
solely on the use of univocally determinable coordinates in an 
arbitrary space, created on the basis of the analogy between 
the colour spectrum and the emotional spectrum. The next step 
is to define emotions in a “dynamic” manner, as a function of 
the Euclidean distance between a point and its three first 
neighbours. 
The aim is to be able to describe each point in space according 
to two different metrics, the first exclusively a function of the 
position of the point itself, the second, what we call ED, 
dependent on the position of the point in relation to the 
surrounding space. 

The graphic output of the algorithm used to calculate ED 
is shown in Fig. 4. Having a new point y in the cubic space, 
arbitrarily chosen, the algorithm is able to identify the three 
closest points (x1, x2, x3) in terms of Euclidean distance and 
describe y as: 

 yf (x1,x2,x3) 

The function f (x1, x2, x3) is then rewritten in terms of 
composition, whereby the point Y (representing a new 
emotion) is described by a certain percentage of x1, x2, x3. 

D. Results 

The three-dimensional representation of the colour space, 
the association of the three axes with the three primary 
emotions and the function for measuring ED, allow our 
algorithm to identify an intuitive metric for describing 
emotions. 
Further advantages arise from the possibility of using the 
algorithm recursively, as new points in space are identified. 
Assume to initially have only three points in the space of 
colours, identified by the coordinates (255,0,0), (0,255,0), 
(0,0,255), corresponding to the maximum intensity of the 
three primary colours. Suppose, then, to randomly choose a 
new point with the arbitrarily associate name of “happiness”; 
the happiness point can be described according to the 
coordinates of the axes R, G, B that define its position, but also 
as a function of its distance from the other three points in space 
(Fig. 5a). In Fig. 5b instead, the same system is represented 
enriched with many points, each one corresponding to a 
different emotion; in this case happiness is again described by 
its spatial coordinates, unchanged from the previous case, but 
this time its ED will be a composition of its three first 
neighbours (i.e. satisfaction, enthusiasm, giddiness). The 
dynamism of our algorithm makes it possible to obtain a 
description of emotions that is the more accurate the greater 

Figure 4 Graphic output of the model for two different points: as the position of the point changes, the algorithm finds the first neighbours and 

calculates the new ED. 



the number of points in space, although the static definition 
allows any point to be identified as a function of the three 
generating axes at any time.  

From the vSa, this double key can be reinterpreted, in the 
economic sphere, by referring to the concepts of 'critical 
supra-system' and 'influential supra-system' [7] [48].  

The concept is that the critical supra-system is linked to 
the static definition of emotion, so whatever the emotional 
condition we want to describe it is always linked, in some way, 
to anger, fear and hope. The influential supra-system, on the 
other hand, derives from the dynamism of emotional distance, 
since it depends on the context: in other words, there will be a 
context such that an emotion can be described in a certain way, 
another context in which its definition will be different; in any 
case, whatever the context, emotion cannot free itself from its 
critical supra-system (anger, fear, hope).  

IV. CONCLUSIONS 

The algorithm used to calculate ED allows to identify an 
intuitive metric for describing emotions in order to improve 
the ability to manage the nuances of emotions. The important 
point is that there are emotions that generate new emotions, 
and the innovation is precisely in understanding on how much 
the new emotion is linked to a certain emotion rather than 
another.  

As we have highlighted in section III, our focus is on how 
emotions move according to the proximity of one and the 
other, so we want to underline a dynamic of evolution in the 
interactions between systems through a key to interpreting 
“emerging emotions”. One of the concepts that emerges from 
the observation of the dynamic system that we have illustrated 
is that emotions pass from one to another through a continuous 
path, not in jerks. This means that the space of emotions is full 
of "intermediate emotional states" and following one another 
they themselves transfer their general state from one emotion 
to another. From our perspective, it could be said that in any 
relationship if one intervenes in time there is always an 
"emotional reversibility" or rather it can return to a previous 
state since the progression is not "jerky", as previously 
clarified.  

The conclusion to be reached is to refine the criterion of 
composition of emotions which is not necessarily the 
Distance! The more I go inside the colour wheel, the more 
nuanced it is. The proposed algorithm intends to dynamically 

define the minimum K or the families of emotions resulting 
from the “closeness” of K elements.  
 Future research will try to focus on how to create the 
conditions for which the “RandomM” (randomly selected 
students) team is successful in relation to a specific project 
improving the overall quality provided, as there are many 
nuances to be analysed to measure the “consonance” in this 
context [49].  
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