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Abstract. Software creativity is a pervasive branch inside Artificial Intelligence where multiple approaches have place. In the case of developing
a software artist the main difficulty resides in retrieving and expressing
the feelings of the context properly. This paper addresses that issue introducing a framework able to produce color palettes and abstract paintings
based on processing unstructured text. To achieve it, the tool extracts
the concepts related to human mood from the text once it is analyzed.
Then, they are checked to identify the color that represents their psychological meaning using related literature. The resulting picture is built
according to the dimension of the canvas and the amount of colors from
the palette obtained. A case study illustrates the applicability of the proposal using two texts selected from Wikipedia. They describe disparate
concepts as love or death. A related work is considered to situate the
approach in the context and establish comparisons.
Keywords: Natural language processing, concept extraction, abtract
painting, painter software, semantic expression, information retrieval
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Introduction

Abstract painting presents difficulties to produce objective evaluations. These
are related to its foundations as subjective field. This subjectivity resides in the
feelings, emotions and mood an individual (i.e., the artist) wants to manifest or
illustrate, and the evaluation made by others with different backgrounds or sensibilities [10]. In order to alleviate these problems there are multiple approaches
that evaluate the implicit psychology of colors and their possible meanings [5,
12]. These associations (though they are culture-specific [1]) allow establishing
certain connections and relationships among the abstract art and the expressed
feelings and their representations.
This literature can be adopted by intelligent software tools in order to reproduce the inherent creativity [21]. This fact might lead these tools to generate
abstract paintings based on forms or colors. These can be organized into the
picture for simulating some specific techniques used by important human artists
??

Group of Natural Interaction based on Language

2

Alberto Fernández-Isabel et al.

[14] or distributed over the canvas randomly focusing on more generic abstract
painting processes [20].
Our proposal introduces the framework called CALyPSe (Conceptual Abstract and Lyric Painting System) that is able to produce color palettes and
abstract paintings. The resulting pictures are generated from concepts related to
human feelings and emotions extracted from an input text. These are checked to
predefined notions which are associated to a specific color following the relationships introduced in [12]. The final painting is built according to the dimensions of
the canvas and the color palette. This latter is generated considering the amount
of concepts identified and harmony color techniques [4]. The organization of pixels which compose the complete image follows a randomly distribution.
The framework is composed by three different modules: concept extraction,
concept storage and painting generation. They count with their respective manager which is responsible for connecting their internal tools and make them work
together. The first module takes as input an unstructured text and extract the
concepts from it through Freeling [18] and a semantic analyzer. In the second one
its manager stores these concepts that can be related to a specific color in the
knowledge database. These relationships might be produced directly or through
synonyms. These latter are obtained using WordNet [15]. Optionally, the concepts gathered can be searched on Wikipedia, processing the first paragraph of
their definition if the web page exists. The third module is oriented to develop
the final painting according to the information collected.
A case study illustrates an experiment where abstract paintings based on
obtaining concepts from texts are generated. Two different texts gathered from
Wikipedia related to human emotions and feelings are selected. The first one describes love while the second talks about death. The tool generates two abstract
paintings according to them. These are analyzed both qualitative and quantitative, focusing on two specific points: the colors used to produce the pictures with
each one of the selected texts, and the amount of different concepts identified
and their proportion.
The rest of the paper is organized as follows. Section 2 compares this proposal
with related work. The CALyPSe framework is introduced in Section 3 delving
into their modules and managers that are responsible for them. The case study
in Section 4 shows the application of the approach. Finally, Section 5 discusses
some conclusions and future work which concern to the issue.

2

Related work

The framework presented in this approach links natural language processing and
information retrieval with the expression of emotions through abstract painting.
This section discusses the existing tools and its foundations comparing them
with their alternatives.
The framework accomplishes the extraction of concepts from an input text
according to its dependency analysis through Freeling [18]. This tool automatizes
the required steps using different layers of linguistic analysis. A similar alterna-
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tive consists of the Stanford parser [11] which is also able to generate their own
type of specific relations and dependencies applying stochastic analysis. Both
tools are designed to ease their integration into a more complex pipeline.
The semantic information retrieval and lexical support for obtaining synonyms is provided by WordNet [15]. It is the standard lexical knowledge base
where certain related items can be collected (e.g., verbs, nouns or adjectives).
Regarding the painting artist frameworks, there are multiple approaches but
three main perspectives are related to our proposal: frameworks that mimic
existing human artists styles, creative painting based on feelings and emotions,
and collage generation.
Mimic human styles is a complex issue due to each painter develops a personal style. Nevertheless there are proposals that try to evoke some notions or
standards related to a specific painter [14] or painting techniques [3]. Others more
generic are focused on generating images simulating their own style as painters
[6] or rendering images to simulate certain strokes techniques in paintings [7].
Creative painting is oriented to simulate human emotions through an intelligent software that follows some rules or background [9]. One of the famous
frameworks in this field is The Painting Fool [8]. It is based on creativity associated to the elaboration of pictures through non-photorealistic rendering.
Collage generation consists of producing a picture integrating different images
that could have sense together. The information to represent can be obtained
from different sources. One of the most common is the processing of unstructured
texts [13]. The different images which are added to the painting are usually
extracted from the web.
There also are frameworks similar to CALyPSe. For instance, [17] is able to
produce images according to a set of adjectives that describe the input.
CALyPSe framework generates its paintings taking as a reference the abstract
art, while it identifies the concepts related to thoughts and emotions from an
input text associating them to colors. The conception process of these paintings
uses a random algorithm (instead of positioning or organizing the pixels) in order
to simulate modern art guidelines [20].

3

Associating colors to emotional concepts

This approach presents CALyPSe which is a framework oriented to produce color
palettes and abstract pictures that express the emotions and feelings included
in an unstructured text. To accomplish it, the tool has a set of modules in
order to classify the different tasks to perform (e.g., concept extraction or color
comparisons) until the picture is generated.
It has an structure based on three main modules (see Fig. 1): concept extraction, concept storage and painting generation. The first processes the input texts
and organizes the concepts captured from them by sentences. The second has the
storage structures and implements the connection to WordNet database[15]. The
third is in charge of collecting the knowledge stored and producing the resulting
abstract picture.
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Fig. 1. Excerpt of the framework structure.

Section 3.1 introduces the concept extraction module, while the concept storage is described in Section 3.2. The issues related to the painting generation
module are addressed in Section 3.3.
3.1

Concept extraction

This module is in charge of processing the current input text identifying its
concepts. To achieve this operation it uses two items: Freeling [18] and a semantic
analyzer. The extraction manager synchronizes both in order to generate the
appropriate result (see Fig. 1).
Freeling [18] evaluates the input text achieving a dependency analysis. This
allows producing its syntax structure and the identification of the different types
of words (e.g., nouns, verbs or adjectives). This structure is captured by the
extraction manager.
The semantic analyzer receives as input the syntax structure stored by the
extraction manager. It examines the different elements and extracts the lemmas
of the concepts discarding the pronouns and the articles (they are not appropriated to be compared to the concepts related to colors). The manager is also in
charge of producing the final result of the module, organizing these lemmas by
sentence following the order of precedence provided by the text.
Note that the module obtains the input texts through three different ways
according to the features provided by the framework. It is able to analyze unstructured text, read files and collect their texts, or process a web page selecting
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Key
Value (RGB)
Innocence (253,233,242)
Love
(250,63,66)
...
...
Purity
(237,237,245)
Table 1. Excerpt of the color structure in the knowledge database.

Sympathy Harmony ... Love
3
2
3
Sympathy
Harmony
Love
Dog
Landscape
Girl
Friend
Dog
Table 2. Excerpt of the concept structure in the knowledge database associated to the
text: ”The girl feels love and sympathy for her dog.” Her friend also has sympathy for
the dog. The landscape generates much harmony in them.”

only its paragraphs. This latter uses techniques related to web scraping [16] that
allow extracting only the raw text.
3.2

Concept storage

It is the module where the information collected from the input texts is processed
and stored. It is composed by a knowledge database, a WordNet [15] database
connection and the concept manager that control the interactions among these
elements (see Fig. 1).
The knowledge database presents two internal structures: color structure and
concept structure. The first one stores 179 relations among concepts (i.e., keys)
and colors collected from the literature that concerns to psychology of colors [12]
(see Table 1). The second contains a set of head concepts which are the keys
with an associated color in the first structure. Each one of the positions of the
concept structure stores how many times the head element has been related to
the concepts from the input text and a list of items. This list might contain the
same concept of the head element or associated concepts. The list supports the
simulation of associative learning based on words in sentences [19]. In order to
achieve it, when a notion does not match with any head element or item of lists
but others of the same sentence does, the unmatched concept is stored in the
list of these latter (see Table 2). This establishes a semantic relationship among
the concept and the rest of notions that could be identified in its same sentence.
WordNet [15] is used by the concept manager to find synonyms. It allows
associating more notions from the text with the head elements of the concept
structure.
The module presents an optional set of items related to Wikipedia in order
to increment the color enrichment of the final painting. It is able to extend each
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one of the concepts extracted from the text in order to find a description of it in
its related Wikipedia web page. In the case the page exists, it is scraped and the
first paragraph is gathered. This text is sent to the concept extraction module
where its concepts are obtained. These are stored in the concept structure if
they produce matches with its head elements. In order to avoid infinite cycles
the concepts selected from this part has an special identification.
3.3

Painting generation

This module produces the color palette and the resulting picture. It is accomplished using both structures contained in the knowledge database (i.e., concept
structure and color structure).
The painting manager is responsible for achieving the painting generation. It
applies a set of rules related to color harmony [4] in order to generate the color
palette. These rules are implemented through a basic filter. It allows discarding
mixtures among combinations of similar colors (where the most important prevail) that do not produce an appropriate contrast to human eye (e.g., red color
does not match to pink color).
Then, the painting manager produces the final composition obtaining the
number of elements of the positions of the concept structure that are related to
the filtered colors. This is obtained comparing the head elements to the keys
of the color structure. Thus, the painting is built randomly according to the
proportion between the number of elements and the dimension of the canvas.

4

Case Study

The case study illustrates how the tool produces two different palettes and pictures based on them from unstructured texts selected from Wikipedia. These
texts introduce information about two specific human feelings or thoughts: love
and death. The images obtained from them are compared in a visual way and
the amount of concepts detected during the process are analyzed. The Wikipedia
optional feature provided by the framework (see Section 3.2) is not considered
in this case.
The framework starts reseting the concept structure of the knowledge database.
Then the extraction manager scraps the corresponding web pages obtaining the
input texts. These texts are provided to Freeling [18] in order to generate their
dependency analysis. This output is processed by the semantic analyzer which
is in charge of obtaining the lemmas of the identified concepts.
In the next step the concepts are analyzed in the second module. In it, the
framework tries to link them to the head elements or to the items of their lists
provided by the concept structure. In order to increment the matches, the tool
uses WordNet [15]. It obtains synonyms that might be linked to the head elements. If the current concept is directly related or conversely one of its synonyms,
the first one is stored in the list of items of the specific head element.
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Input text Head elements Items in lists Synonyms % Matches
Love
8
1433
5
11%
Death
2
48
0
5%
Table 3. Summarization of matches in texts related to love and death.

Fig. 2. Pictures generated by the framework related to love and death texts.

In the case of love text, some of its concepts can be checked easily (e.g.,
affection is associated to a head element that contains the love concept). The
text that concerns to death has similar situations with other concepts (e.g.,
solitude) but no with the death concept. It happens because of the death concept
is not considered in the color structure as a key (i.e., it is not evaluated in the
literature [12]). The associative learning [19] solves this situation inserting the
death notion into the list of items of the concepts related to head elements of its
same sentence. Thus, when death appears again it will be matched.
Once the concepts are stored in the concept structure, the palette is produced.
In both cases there are not similar colors to filter so that every head element is
selected in order to generate the paintings. Love painting is composed by eight
different colors (i.e., head elements) while the death presents only two colors
(see Table 3). Nevertheless, the amount of pixels in both pictures suggests a
high number of matching with the same head elements and lists of items.
Regarding the visual effect, the picture that depicts the love text is noticeably
red with several spots of different colors (see Fig. 2). In the second picture
concerned to death text, there are multiple spots with shades of gray. This makes
the painting sad and dull. Therefore, it could be said that visually both pictures
seem to illustrate some of the meanings of the concepts introduced in the texts.
Finally, delving into a quantitative analysis it can be found that in the text
concerned to love there are more matches related to the head elements of the
concept structure (i.e., more colors are used to draw the painting) than in the
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death text. The same occurs in the case of the concepts of the lists of items
(see Table 3). The amount of related synonyms is low in both cases or even
irrelevant (death text does not provide concepts where their synonyms match to
head elements). An enriched color structure in the knowledge database with a
wider list of concepts associated to colors could enhance the problem in future
experiments.

5

Conclusions

This paper has introduced the CALyPSe framework to generate color palettes
and abstract pictures. These are produced from unstructured texts which are
processed to gather their emotional concepts and associate them to colors using
related literature [12].
The tool consists of three modules (concept extraction, concept storage and
painting generation) and their respective managers. The first one is in charge
of processing unstructured text using Freeling [18] and a semantic analyzer.
The second stores the concepts related to colors (i.e., color structure) and the
matchings among these and the notions coming from the input text (i.e., concept
structure) in its knowledge database. It presents an optional feature that eases
the acquisition of extra information. It is based on searching each concept on
Wikipedia. The third is focusing on producing the color palette through color
harmony techniques [4] and drawing the painting.
The case study shows the viability of the proposal using two different texts
that have been selected from Wikipedia. They describe concepts as love and
death. Their visual representations are compared observing the differences among
them. A quantitative analysis is achieved focusing on the amount of concepts
extracted from the texts that match to the head elements provided by the concept
structure, or which ones are stored in the lists of items. Synonyms associated to
the concepts are also considered showing a low hit rate.
More experiments support the proposal but it is still ongoing work with
open issues. New concepts from literature related to the psychology of colors
have to be inserted in the color structure of the knowledge database. This will
allow obtaining higher percentages in the matches among concepts from texts
and head elements. Another point to consider consists of adopting some painting
techniques and image rendering [2] in order to produce more realistic pictures.
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