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Abstract

Color is one of the most important visual elements for distinguishing phenomena from one another, conveying a
wealth of information, emotions, and unspoken meanings. It plays a significant role in the representation of the
details of fractal structures. Fractal art refers to a novel and innovative form of visual art within digital art that
arises from the replication of mathematical logical functions. Fractal geometry, known as the geometry of nature,
appears in many visual arts; color; as an inseparable element, shines alongside form in fractal art. Given that fractal
dimension indicates the level of complexity, irregularity, and roughness, color can visually enhance or reduce these
complexities, irregularities, and roughness. Therefore, the question arises: to what extent does the color factor in-
fluence the calculation of dimension—a crucial characteristic of fractals? The goal of this research is to determine
the extent of color’s impact on dimension in fractal art. This research is fundamental in nature and descriptive-an-
alytical in its methodology. Data collection was conducted through library research and the software “Fractalys”
was used to determine fractal dimensions. The color samples were first converted to grayscale images and then to
binary images before their fractal dimensions were calculated. By calculating the dimensions of samples in blue,
red, and green colors, it was found that after black, blue has the highest fractal dimension while green has the low-
est. Therefore, based on the obtained results, color is a significant factor in fractal dimension calculations; different
colors have varying effects on this dimension.
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Introduction

The most important and fundamental factor in hu-
man perception of the environment is the use of
visual senses. Among these senses, color is perceived
alongside form as one of the first elements noticed
by humans. Color is a significant and meaningful di-
mension in art; it serves as an alphabet for an artist’s
emotions through which they communicate and ex-
change ideas (Ayatollahi 2022: 139). Color comple-
ments form to create aesthetically pleasing combina-
tions. Therefore, across all forms of art, color has a
profound impact on viewers.

Our surroundings are filled with colors that draw
attention due to their unique characteristics at vari-
ous times throughout the day—carrying a wealth of
information—making them particularly important
for those involved in visual communication (Mos-
sadeghian 2005: 90). In Iranian painting and visual
arts specifically—color holds its own philosophy and
world—and within this realm—the study—and prac-
tical application—of color embodies wisdom—and
worldview.

The taste—and skill—in understanding colors—and
their properties by talented Iranian artists—and
painters—is both fascinating—and valuable (Jokar
2010: 11). Since fractal art—a novel visual art form
within digital art arising from mathematical logical
functions—holds special significance across various
visual arts such as music—cinema—architecture—
and sculpture—it remains closely linked with ele-
ments like color.

Hence—it can be said—that within fractal art—as a
type-of-visual-art—color holds special significance—
in fact—it gives depth—to-the-display-of-fractals
allowing-for-the-presentation-of-more-detailed-as-
pects-of-them.

Research Review

Fractal science, although emerging, has seen limited
research. Islamic patterns exhibit fractal character-
istics through their repetitive designs (Kaplan & Lin,
2023; Webster, 2013). Previous studies have calcu-
lated the fractal dimension of grayscale and colored
images, including textured and rough-colored images
(Ansari & Pandi, 2020; Nayak & Mishra, 2017; Ivanovi-
ci & Richard, 2010). Fractal art bridges art and science
by representing nature through mathematical princi-
ples (Saitis, 2017; Scotto Rosato, 2010; Grossi, 2008).
This convergence has influenced both visual and tradi-
tional arts (Mobini & Fateh-Allah, 2014; Jokar, 2005).
However, research on the impact of color on fractal
dimension is sparse. This study aims to fill this gap by
examining how color affects the fractal dimension in
various samples using Fractalys software.

Research Methodology

This fundamental research employs a descrip-
tive-analytical approach. Information was gathered
from library resources to build the theoretical foun-
dation. The Fractalys software analyzed three basic
fractals and three samples of fractal art to assess the
effect of color on their dimensions. Data were quan-
titatively analyzed.

Research Findings

Fractal geometry offers a new perspective on com-
plex geometric issues with shapes that exhibit
consistent irregularity across scales. Factors like
complexity and texture influence the fractal dimen-
sion—higher complexity leads to a higher dimen-
sion. Fractal art merges mathematics with visual
arts through self-similarity and fractional dimen-
sions. This study explores how primary colors (red,
green, blue) affect the fractal dimension in images.
Using the box-counting method in Fractalys soft-
ware, dimensions of basic fractals (Sierpinski trian-
gle/carpet and Koch curve) and fractal art samples
were calculated after converting colored images
to grayscale and then binary format. The findings
suggest that while color is crucial in visual arts, its
impact on the calculated fractal dimension requires
further exploration due to conversion processes in-
volved in analysis

Conclusion

In this study, the fractal dimension of several basic
fractals and samples of fractal art in the primary
colors of red, blue, and green was calculated using
the Fractalys software. The colored images were
converted to grayscale before being turned into bi-
nary images. Different colored images exhibited var-
ying levels of grayscale intensity, which had a direct
effect on the color density in the binary image. The
results showed that, after black, blue had the high-
est grayscale intensity and binary density, thus hav-
ing the highest fractal dimension. Conversely, green
exhibited the lowest grayscale intensity and binary
density, resulting in the lowest fractal dimension.
Blue, with its hue of nine, relates to geometric
shapes like the circle, which is considered the most
complete and symmetrical shape. The circle has
infinite lines of symmetry, making it the most sym-
metrical basic shape, and the sum of all its principal
angles equals 9. In addition to these characteristics,
blue also had the highest fractal dimension after
black. Blue had the least reduction effect on fractal
dimension, whereas green had the most significant
reduction effect. The higher the fractal dimension,
the greater the reducing effect of green on it, and
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vice versa.

Ultimately, this research concluded that color is
a significant factor influencing fractal dimension.
Since fractal dimension is a measure for quantify-
ing complexity, irregularity, texture, and roughness,
colors can alter these features’ perception by affect-
ing their fractal dimensions.
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