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Abstract: A logo is an effective way of expressing a brand’s identity and an essential element
in conveying the values and image of the company. The development process of a competitive
logo should be based on a design that is future-proof in a rapidly changing global market; hence,
understanding the design trends for successful logo design is key. In this study, the design shape
elements of logo trend models were analyzed and made into a database. Then, a trend analysis system
was produced using radial visualization (RadViz) and circular parallel coordinates data visualization
techniques. RadViz allows observation of clusters of logos that have similar shape elements, whereas
with circular parallel coordinates plots, detailed information of the shape elements of each logo
trend can be seen. Using the system, it was confirmed that shape elements—such as transformation
to surface, overlapping, artificiality, concept of color and rhythm—play a major role in driving a
trend. It was observed that trends change over time as various shape elements are added or removed.
In addition, our study is expected to help predict the logo trend models that will come into style in
the future. While similar efforts have been made in the past, our proposed system improves upon
them by utilizing standard design elements as the categorizing criteria, using a unique combination
of RadViz and circular parallel coordinates data visualization techniques. Using our system as a
guideline, many users would be able to create logos that reflect what is trending.

Keywords: logo trend; service design; data visualization; trend forecasting; design shape element

1. Introduction

1.1. Research Background

The modern design industry has become a competitive field in which artwork is produced not
only for aesthetics but it also reflects individual preferences and conveys social and cultural values.
In order to create a design that can satisfy various stakeholders, it is important that the design reflect
the most popular trend. This has increased the need for understanding design trends [1].

A design trend is a socio-cultural phenomenon that reflects the dominant new idea of the times
and has a great influence on design [2]. Therefore, it can provide a foundation for future design that
can be a strong competitive force at the individual, corporate, or national level.

Many companies are now trying to choose a logo that represents the image of the company.
The reason is that once the logo is chosen, it affects all aspects of the company such as image design,
product design, and promotional material design [3]. Since the purpose of the logo is to catch people’s
attention, it has become very important to design symbols that follow the trend in order to compete
with numerous other companies in a rapidly changing society.
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Today, the logos produced all over the world often reflect the popular social phenomena of the
era [4,5]. For example, as shown in the top row of Figure 1, logos inspired by smartphone app icons
appeared as a trend in the early 2010s, reflecting the fact that many people were using smartphone
apps owing to the spread of smartphones. As shown in the bottom row of Figure 1, in 2018, there was
a trend in which retro-styled fashion became popular again and illustrations inspired by hand-drawn
images in the 1960s and 1970s were reinterpreted in the form of logos.
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Figure 1. (Top) “Apps (2012)”, Trends Inspired by Smartphone App Icons, (Bottom) “Neo Vintage
(2018)”, Trends Inspired by the Retro Concept. Reproduced by using Reference [6]; 2020.

Therefore, in order for a logo to be noticed, it should incorporate a visual aesthetic that reads and
interprets the trends of the era [7]. However, a good logo design cannot be created simply by following
a trend unilaterally as it is most important that the logo meets the client’s request or designer’s
intention [8,9]. Therefore, the selection of a trend requires more deliberation. Also, creating a single
logo design requires a lot of research and effort so it is important to try out various trends for ideas.
Thus, there is a definite need for more research on logo trends.

1.2. Purpose of Research and Research Process

The main purpose of this study is to classify the logo trend data according to design characteristics
and then develop a logo trend visualization system based on the classified data. Our logo trend
visualization system can identify the shape elements of a trend and identify the pattern of changes
over time. We used the following research methods to achieve this purpose.

(1) Development of the design shape element classification system for logo trends and data
generation: Using LogoLounge.com’s annual Logo Trend Report (LogoLounge, Wichita, KS, USA) [4]
as the data source, a total of 250 logo trend articles were extracted from 2003 to 2019, and the design
characteristics of the trends were analyzed. In this process, the criteria that a logo should meet are
ascertained in order to classify them according to various trends.

(2) Development of the logo trend visualization system: The data collected through the classification
system is used for developing the trend visualization system. The system consists of RadViz and
circular parallel coordinates visualization methods. In RadViz, the clustering patterns of trends with
similar shape elements can be seen. In circular parallel coordinates, detailed information of the shape
elements of each logo trend can be seen.

(3) Case study to identify the trends of logos: The visualization system is used to identify the
design trends of logos for each year, and the case study for forecasting logo trends that will be popular
in the future is presented. In the case study, a target logo trend is set to explain how the logo trend
transformed over time and what shape elements were added/removed in the process. The above
research process is shown in Figure 2.
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Figure 2. Research workflow.

The visualization system is used to identify the design trends of logos for each year, and the case study
for forecasting logo trends that will be popular in the future is presented. This study was first introduced
through a poster session at ACM VINCI2015 (8th The Symposium on Visual Information Communication
and Interaction) [10] and we updated the visualization system by considering more diverse logo trend
report data. In particular, the primary contributions of our study are briefly summarized here:

e A more detailed classification model of the design shape element (Table 1, Section 3) and the
visualization development process (Section 5).

e An optimal visualization model has been established after implementing several visualization
models that reveal the shape elements of the logo trend data and conducting assessments
with experts.

e An analysis of eight clusters along with patterns of the design shape elements (Table 2) has been
achieved using RadViz visualization.

e Areport on the evolution of design shape element patterns from 2003 to 2019 has been created
(Table 3).

e A case study is developed using abundant trend resources to discover the evolution process of
specific logo trends. In this case study, we examined the following cases: (1) logo trends that
evolved across different clusters in the RadViz visualization over time, and (2) logo trends that
evolved over time within the same cluster pattern.

2. Materials and Methods

2.1. Logo Classification

While there have been previous attempts to classify logos, there have been no attempts made
to classify logo trends [11]. The most representative example of logo classification is the Vienna
classification [12], which is the standard for classification of graphical trademarks created by members
of the Paris Convention to consistently classify the geometric elements included in trademarks.
Each criterion is formed to define the geometric elements, consisting of 3 steps based on 29 categories,
divisions, and sections.

In the Vienna classification, logos have been classified in terms of overall shape of icons (e.g.,
celestial shape, human shape, plant shape, letter shape, and furniture shape).

However, in order to classify this more systematically, it is necessary to use basic shape elements
used in the design field as the criteria for the design element classification system of logos.

There are, of course, problems with the Vienna classification. Although there is a large category
that utilizes the shape elements of design, it mostly consists of the logo cases designed in the mid-20th
century, which is rather insufficient for studying the trend of logos.
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Therefore, for the cases focusing on the characteristics of the design pattern or the granular shape
elements—such as “Concentrak, Selective Focus” in Figure 3—it is difficult to apply the method
presented in the Vienna classification and a new classification system is thus required.

On the other hand, “LogoLounge.com” analyzes logos produced from around the world and
suggests a trend by grouping them based on overall appearance or design pattern. This method of
presentation can help in identifying trends for each year, but there are still limitations in predicting
how the trends will evolve in the future.
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Figure 3. Examples of logo trends that are difficult to classify into concrete objects. Reproduced by
using Reference [4]; 2020.

Therefore, this study intends to suggest not only the evolution of logo trends but also the
prediction method for the trends that will become popular in the future with the help of logo trend
visualization systems.

2.2. Analysis of Logo Characteristics Using Engineering Technology

There have been many studies around the world to determine the characteristics of logos based on
image processing technology, and such techniques were used to search for similar logos or to determine
the design aesthetics of brand logos. Figure 4 presents several works that proceeded the logo analysis
using engineering technology.
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Figure 4. Representative works of logo analysis using engineering technology. Reproduced from
References [13-16]; 2010, 2009, 2010, 2017.

The study by Kang et al. [13] estimated the similarity of logos by calculating the numerical
value for determining the geometric formation and detailed shape of a logo using image processing
technology and then comparing similarity. As a result, logos similar to the logo of Starbucks were
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extracted. In the studies by Wei et al. [14] and Qi et al. [15], elements such as curvature, distance
from the center point, etc., were quantified to determine the shapes appearing in the logos in order
to determine similarity between various logos. However, the above studies have been carried out to
measure the characteristics and shapes of logos and to classify the characteristics based on abstract
representation, disregarding the basic information such as style, pattern, and characteristics of the
transformations (distortion, repetition, and reflection) used by the shape elements. Hence, they are not
suitable as a classification system that can be used easily and universally by many users.

In the study by Zhang et al. [16], the symbolic structures of famous brand companies with similar
attributes were quantified and calculated by image processing. Then, the perceptual models of standard
design principles were applied to evaluate each brand logo. In addition, the grades of balance, contrast,
harmony, and aesthetics of logos were collected from a large number of volunteers. Finally, the collected
grade data was used for machine learning to calculate the design patterns of the logos, which would
be helpful in the process of determining the aesthetics of logos in the future. The above studies suggest
the method to be used to determine aesthetics of logos and create trendy logos, using engineering
technology. However, they do not suggest a serviced system for easy comprehension by logo makers
or designers.

Therefore, in order to solve the above limitations, this study uses design shape elements that can
be easily understood by those who develop logos. Moreover, in order to help logo designers come up
with more competitive results, a visualization system has been presented to help them understand
design element patterns in logos.

2.3. Visualization

Data visualization is used to improve readability by redesigning data analysis results. It has
the advantage of providing insights that are not seen when data is presented simply in tables or
graphs [17,18]. Among the various visualization methods currently available, multi-dimensional data
visualization is used as a tool for clustering and arranging a large amount of data or a massive number
of variables included in the data instance [19-24].

This study intends to produce trend visualizations using RadViz and circular parallel coordinates
methods, two among various types of multi-dimensional data visualization techniques. The preliminary
study data on the related visualization techniques are as follows. First, we take a look at the previous
research related to RadViz [25-27]. RadViz is a method for visualization of variables in a dataset around
a ring-shaped circle, where inside the circle, the data samples are represented as nodes [28]. According
to Hoffman et al. [25], this visualization method arranges the data instance nodes in a two-dimensional
map from n-dimensional points. The study by Pagliosa et al. [29] suggests that RadViz++ incorporate
an icicle-plot metaphor into the existing RadViz visualization to show the clustering result of the data
instance better. Zhou et al. [30] improved the layout of the RadViz visualization by using the mean
shift algorithm. The algorithm finds the peaks of probability density in each dimension to transform
the area of the dimensional anchor. This way, the nodes are clustered in the middle to some extent to
resolve the overlap. However, it is difficult to figure out intuitively what values the data instances
represented in RadViz have for each variable.

Parallel coordinates plots were first proposed by Inselberg [31-33] and are a common method for
visualizing data values of multidimensional variables [34,35]. If there are N variables in the dataset, this
method shows each variable in N axes with each axis aligned in parallel. The data instance included in
the dataset is represented by the line graph with the numerical values for N variables. The study using
parallel coordinates by Zhou et al. [36] proposed a clustering method using parallel coordinates curves
and visual bundles. This method can observe the line graph of data instances represented in parallel
coordinates from various viewpoints and has the advantage of being able to grasp the cluster pattern
of data instances well. The study by Raseman et al. [37] proposed a system called “Parasol”, using
parallel coordinates visualization to enable an improved multi-objective decision-making experience
for the users. It also provided functions to cluster, brush, link, and bundle data instances to reduce
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the clutter that occurs upon growth of data. However, the above studies have the problem of it being
very difficult to follow the line graphs representing the data instances, as the spacing between the axes
narrows with the increasing number of variables in the dataset in the existing layout that arranges
the axes in parallel. In the study by Cheng et al. [38], parallel coordinates were used in addition to
RadViz visualization to represent variable values of data instances. However, when presenting the two
visualizations, the view was provided separately, which may result in gaze dispersion while the user
interprets the data.

Our study intends to utilize both: the advantages of RadViz, which can easily organize the cluster
relations between data instances, and the advantages of parallel coordinates, which intuitively displays
the information of the variable values of data instances. Therefore, the parallel coordinates plot is
displayed in the form of circles on the outside edge of the RadViz plots so that users can easily analyze
the characteristics of the data instance [10].

To examine the characteristics of RadViz and parallel coordinates techniques thoroughly, this study
applied the data of the logo design shape elements to both visualizations. Subsequently, we evaluated
the data characteristics obtained from each visualization and derived pros and cons for each model.
Furthermore, we conducted assessments with researchers having an experience of more than ten years
in performing visualization techniques to receive feedback on such pros and cons. Details of these
assessments have been covered in Section 4.

3. Design Shape Element Classification System for Logo Trends and Data Generation

This study intended to extract and analyze a total of 255 logo trends from 2003 to 2019 using the
annual Logo Trend Report of LogoLounge.com as a data source. Some logo trends have morphological
characteristics, such as “Bubbles”, “Potato chips”, and “Buttons”. Others are defined by colors, such
as “Watercolor”, “Green”, and “Brown” [39]. There are also logos defined as layout and movement
by multiple elements, such as “Overlays”, “Icon clusters”, and “Concentrak”. In order to analyze
such data, information on the most basic design principle in which a trend element of a logo can be
generated should be reflected.

Therefore, in this study, the analysis criteria have been prepared by referring to the Principles of
Form and Design [40], and the logo trends have been categorized by the design shape elements of
logos. Principles of Form and Design by Wucius describes a collection of design shape elements that
are the basis of design. This book also describes the various design principles for graphic producers
and designers. It introduces the classification system mainly related to form/shape by describing basic
definitions of points, lines, surfaces, and solids, definitions of complex design patterns, definitions of
the relationships between forms (defining whether two forms are overlapping, touching, detached,
etc.), and visual effects. The classification criteria of shape elements proposed in this study consist
of concept element, visual element, correlation element, and the interrelationships of forms [40-42],
and each basic element has several attributes (shown in Table 1).

This study analyzes the shape elements of each trend and quantifies the information using the
logo shape elements in Table 1. The quantification task involved assessments that included two design
experts with more than ten years of logo design experience, three graphic designers, and the authors
of this study. The participants were given the images of the logo trend model one by one that were
supplied by LogoLounge for comparison with the attributes provided in Table 1 and identification
of the design shape for each trend. During this process, numerical values were calculated for the
attributes that more than 70 percent of the participants agreed to be important. Especially, we increased
the weights of attributes that the participants unanimously agreed to be important. These weights
were reflected when we consider the nodes’ position in the RadViz. The methods of calculating the
weights and positioning the nodes are described in detail in Section 5.

Figure 5 shows an example of quantification of the logo trend characteristics (dataset download
URL: https://bit.ly/3fwRILh). Column D in the figure is the trend name of the logo, and each trend
is quantified according to criteria such as the concept element, visual element, correlation element,
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and the interrelationships of forms. Figure 6 is an example of analyzing each trend using the analysis
criteria of Table 1. Figure 6 shows which design shape elements should be highlighted in order to form

each logo trend.
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0 0 0 node_color 0 0 0 0 0 0 0 0 0 0 0 0
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2 Refinement #33ff66  #EOFOES 0 4 1 1 0 0 0 0 0 0 1
3 Pop #33f66  #EOEOEB  Shaded 0 0 1 0 0 3 0 0 0 0 0
4 Natural-spiral #33ff66  #EOFOEB  Cave-Rings,8l 1 0 1 0 0 2 1 1 4 0 1
5 animorphic  #33ff66 #EOEQEB 0 0 1 0 0 3 0 0 o 0 0
6 Canted #3aaaff #EQEOEB Hubs, Global 1 5 1 1 0 0 0 0 o 0 1
7 Alpha-face  #33ff66  #EOEOEB 0 0 0 0 0 0 0 0 0 0 0
8 Shadow  #aaaaff  #EOEOEB  Shaded 0 0 1 1 0 0 0 0 0 0 0
9 Transparency #34ff #EOEOEB Transparent- 0 0 1 0 0 0 0 0 0 0 0
10 Green #33f66  #EOEOEB  Eco smart 0 4 1 0 0 0 0 0 0 0 1
1" Punctuation #33ff66  #EOEOES 0 4 0 0 0 1 0 1 0 0 0
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17 Bubbles  #33ff66  #EOEOES 1 3 0 0 0 2 0 0 4 0 1
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22 Universal-Pec #33ff66  #EOEOE8 1 0 1 0 0 0 0 0 0 0 0
23 Handmade #33ff66  #EOFOEB  Hand Type 0 0 1 0 0 3 0 1 0 0 1
24 Arm-Sight  #33ff66 #EOEOEB 0 3 1 0 0 0 0 0 o 0 0
25 Human-Natu) #f{37ff #EOEOEB 0 0 1 0 0 0 0 0 o 0 0
2 Cave-Rings #ffaasa  #EOEOEB  Natural-spiral 0 3 1 0 0 2 0 0 4 0 1
27 Particle-Field: #aaaaff  #EOEOES 1 0 1 1 0 0 0 0 0 0 1
2 Prism #33f66  #EOEOEB 0 2 1 1 3 0 0 0 0 1 1
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30 Mythic #33(66  #EOFOEB. 0 0 1 0 0 3 0 0 0 0 0
3L FollyaStars. . #33ff66, #£0EOE8 ) 5 1 0 0 0 0 0 0 0 1

Figure 5. Quantification of logo trends based on design shape element criteria.
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Figure 6. Example of logo trend analysis using shape element classification criteria for logos.
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Table 1. Design shape elements of logos.

Basic Element Attribute

Normal Point

Point on Segment

Point
Intersections
Vertex
Straight Line
Type of Line Curve Line
Free Curve
Speed
Line Thickness
Verticality
Horizontality
Direction Multidirectional
Concept Element Rotation
Direction of Slant
Square
Rectangle
Type of Surface Circle
Surface Triangle
Polygon
Transformation of Surface
Perspective
Cone
Cylinder
Volume Type of Volume Cube
Sphere
Transformation of Volume
Organism Substance
Natural Object Inorganic Substance
Shape Geometry
Artificiality Artifact
Typography
Visual Element Analogous
Monochromatic
Concept of Triad
Color Complementary
Compound

Colorful concept

Texture

8 of 20
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Table 1. Cont.

Basic Element Attribute
Rhythm

Space
Weight

One Direction

Correlation Element

Composition Multi-direction

Rotation

Detachment

Touching

Overlapping

The Penetration
Interrelationships of

Forms

Union

Subtraction

Intersection

Coinciding

4. Design Process Assessment of Visualization

This study has extracted the design shape elements to analyze the trends that significantly affect the logos.
To determine the finest strategy to visualize the extracted data, we used RadViz and parallel coordinates.

As abrief introduction, the component principles of RadViz and parallel coordinates are mentioned
again in Figure 7.

Cylinders  Horscpower  Weight Accelcration  Year Ocigin
Hd Zeosd d. N

1 MPG
RadViz Color Scale 5210 B7od.00 KR PE
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P 4

P 4
~Horsepower
o oo 5.90 2 29.50 1300.00 3.5 68

() (b)

Figure 7. (a) RadViz, (b) parallel coordinates.

Engine Size
(liters)

RadViz represents data attributes in the form of annular bands and data samples as nodes, where
the nodes are located inside the circle loop. At the time, the nodes reflect position values of the
attribute keywords included in the annular band according to the data attributes of the node [43].
These attribute keywords were called “dimensional anchors”. The dimensional anchor refers to a
point in the process where the applied strength of data instance nodes varies in accordance with their
values [44,45]. Dimensional anchors are presented as points at equidistant intervals on a circumference.
Figure 7a shows an example of a RadViz plot in which the color information of the node represents the
price. The low-priced gray nodes are concentrated in the upper-left part of the circle due to efficiency
(City MPG (miles per gallon): This variable was presented as the dimensional anchor in RadViz),
while high-priced dark blue nodes are concentrated in the lower-right part due to horsepower and
weight variables.
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A parallel coordinates visualization plot shows a set of points in N-dimensional space. It is
generally in a vertical form and consists of N equally spaced parallel lines. It enables one to understand
the relationship between variables in the data easily. According to Inselberg [31], parallel coordinates
can be interpreted to have a positive correlation between two dimensions when most lines of each
variable are parallel. When most lines intersect, they can be interpreted to have a negative correlation.
In Figure 7b, each data instance is represented by a line graph. The relationship between the variable
MPG and the variable cylinders is negative, while the relationship between the variable horsepower
and the variable weight is positive, in general.

Based on these methods, we developed visualization models by using the quantification data
of the logo trend characteristics, and we determined the pros and cons for each model. For this,
we conducted a design process assessment based on visualization analysis. This process was based on
qualitative feedback focusing on the opinions using the visualization technique.

First, we implemented logo trend visualization through the RadViz technique. The results are
shown in Figure 8. Subsequently, we held an assessment to obtain the opinions of the experts on the
pros and cons concerning the RadViz visualization results.

The visualization with RadViz showed the advantage of providing easily distinguishable logo trends
with similar design shape elements clustered together in a mutual vicinity. In addition, some opinions
indicated that the trends that were somewhat far apart from each other showed a distinctive difference in
shape elements. Accordingly, the experts agreed that the shape flow of each trend could be identified by
analyzing the logo characteristics constructed through RadViz (see the right side of Figure 8).

PO

"ty o

Figure 8. RadViz: A model for design process assessment.

In contrast, RadViz showed the disadvantage that it cannot identify the detailed design shape
element information for each logo trend model. This implies that even if the logo trends are closely
located, detailed information about whether the shape elements are similar or different cannot be
obtained. Hence, in case of having only RadViz visualization, there was the inconvenience of identifying
each logo model and evaluating the differences. Furthermore, it was pointed out that the size of the
circles showing the visualization results should be increased to provide better readability because of
the fact that too many variables define the shape elements. It was also pointed out that the users would
face difficulties in understanding the high and low values of each design shape element variable for
the logo trends located in the center of RadViz.

Second, based on the same logo data, we implemented the visualization of the logo trend using
the parallel coordinates. Figure 9 shows the logo data visualization using such a technique. As shown
in this figure, each logo is represented by a line, and the design shape variables that constitute the logo
are constructed with each axis. We conducted an additional assessment on the visualization results.
In general, parallel coordinates were convenient for carrying out a detailed analysis of the shape
element information of the trend, given that it provides elements in order along the line graph of each
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axis. In addition, some opinions suggested that the parallel coordinates method has the advantage that
it can filter and show only the logo trends that correspond to the shape element combinations desired
by the designer.

Transformation
of Surface

7 :
! | 1 \ N‘

| J

A I - S IS NS\ (N ) GRS (N (N ] (S -1 G USES [ [ S S S

Figure 9. Parallel coordinates: another model for design process assessment.

However, as shown on the left side of Figure 9, it was pointed out that viewing the patterns of
the entire line on the web may be difficult if the parallel coordinates layout having linear structure is
applied. This is because of the large number of variables in the data and the close arrangement of the
axis. Furthermore, given that many line graphs overlap, it has been indicated that quickly determining
the number of logo trend models that are included at a certain point for each shape element may be
difficult. More specifically, when looking at the right side of Figure 9, which is an enlarged portion of
the parallel coordinates, numerous line graphs overlap in the “Yes and No’ point. In such a case, it is
difficult to understand immediately how many logo trend models are located at each point.

Based on the pros and cons of the two aforementioned visualization methods, we concluded that
RadViz visualization requires an auxiliary means to support intuitively viewing the shape elements of
each logo trend model in detail. We also concluded that parallel coordinates fulfill this requirement.
Accordingly, we also concluded that using these two visualization methods simultaneously would
provide suitable results in displaying logo trend visualizations.

However, directly implementing the linear form of parallel coordinates without modifications
would cause gaze dispersion when the user switches between both visualizations. Furthermore, even
when applying a large number of variables, there exists a problem of poor readability because the axes
must be compactly placed in a linear space.

Thus, through assessments with the experts, we tried to devise a harmonious way to integrate both
visualization techniques. The combination of RadViz and circular parallel coordinates was selected
as the final model system for visualization. This visualization is intended to secure readability in
understanding the data characteristics through presentation of the data variables by matching the
positions of the dimensional anchors of the RadViz and the axes of the parallel coordinates. The process
of implementing this visualization and its results are described in detail in the next section.

5. The Logo Trend Visualization System

This section introduces logo trend visualization based on design shape element data of logos that
have been quantified earlier. Our visualization system is in a circular form with parallel coordinates
around the ring where the dimensional anchors of RadViz are represented.

The reason for combining two visualization techniques (RadViz and the circular parallel coordinates)
in this study is that both serve different purposes. RadViz helps in representing the cluster of logo trend
model while the circular parallel coordinates allow us to analyze the details of logo design elements.
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Therefore, in order to solve this problem, this study incorporates the parallel coordinates in
a circular form along with RadViz. The nodes within the RadViz visualization are specified to be
powered by the shape element dimensional anchor of each trend.

Moreover, in order to cluster logo trend nodes with similar characteristics, weights are given
according to the type of basic elements (concept element, visual element, correlation element, and the
interrelationships of form). The equation for specifying the position value equation P and the weight
W of the node is as follows:

_1¢2mWM£ﬁmM“”Vw:ZW>

i Y k(0) - W xk(f) M

where fp(c, n) represents the position value of the element that affects the node located at n of the
basic shape element ¢, and k(c) returns the elements that affect the basic shape element of the node.
In addition, cn refers to the number of basic shape elements and f represents the basic shape element in
which the node has a weight. The weight, W, can be represented by the equation on the right, where
k(f) returns the elements that affect the basic shape element of the node. The weighted value of the
weight is the sum of the constant values that affect the node within the basic shape element.

This study has implemented the sample visualization model through the above process, and the
final logo trend visualization map is shown in Figure 10.

2003 2019 (Year)

P *' 5. Rhythm

1 e NN A\~ 1. Transformation
4. Concept of surface

3. Artifact 4 of Color

Figure 10. Final logo trend map. Updated from Reference [10]; 2015.
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The color of the circular parallel coordinates indicates the line pattern of a more recent year as it
moves from the green to a red line pattern. Each node in the RadViz plot represents one logo trend.
There are also keywords representing the shape elements on the four colored ring-shaped bands
around the circle. Each point where this keyword appears becomes a dimensional anchor that pulls the
nodes. Therefore, the logo nodes are powered by the dimensional anchors indicated by the keyword,
and they form a scatter plot. The nodes in close proximity to each other indicate trends with similar
design shape elements.

Each line of the circular parallel coordinates plot presents the detailed shape element of one logo
trend node. Therefore, by following the line graphs of the circle parallel coordinates, the main shape
elements of a logo trend can be seen at a glance.

Looking at the nodes distributed in the RadViz plot, most of them are driven by the force around
the circle where the keywords “Transformation of Surface, Overlapping, Artifact, and Concept of
Color’ are located. Such a result indicates that it is desirable to transform the surface with the forms
overlapping using artificial visual elements, while giving a sense of rhythm in the use of various colors
and the arrangement of shapes for a logo to reflect a trend. Therefore, it can be concluded that the
concept element, visual element, correlation element, and the interrelationships of forms should be
evenly combined for a logo to reflect a trend.

With the RadViz visualization of this study, we found that logo trend models with similar design
shape elements cluster together. Figure 11 shows eight cluster patterns and corresponding logo trend
models that can be found on RadViz visualization in Figure 10. Table 2 shows the summary of the
design shape elements used by logo trends included in the eight clusters. The elements commonly
used in each cluster are displayed in bold.

:~ r‘/: ‘.’;‘.4 . \?‘\I‘(E)rﬂut\m\fll
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Figure 11. Eight clusters along with design shape element patterns and logo trend samples. Reproduced
by using Reference [4]; 2020.
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Table 2. Details of the eight clusters based on design shape elements. (The elements commonly used in
each cluster are displayed in bold.)

Cluster Design Shape Elements Cluster Design Shape Elements
Natural Object (Organism Surface (Transformation of
substance), Artificiality (Geometry, surface, Perspective), Volume
1 Artifact), Concept of Color 5 (Transformation of volume),
(Monochromatic, Compound, Artificiality (Geometry),
Colorful concept), Union Rhythm, Texture, Space

Overlapping, Touching, Concept of

Color (Compound, Triad), Speed, Rhythm, Overlapping,

2 Intersection, Composition 6 Artlflc1a11\1/’27n£ﬁ£c111f-i;t,§iecometry),
(Multi-direction)
Arti f? SZEiaCZ}on’Ohlfrie?lgS; face Volume (Cube, Transformation
3 Y LYPOsEPIY), 7 of volume), Polygon,

(Rectangle), Line (Straight Line),

Thickness, Verticality Artificiality (Artifact, Geometry)

Various Concept Element
(Point, line, Surface), Union,
Touching, Overlapping,
Artificiality (Typography)

Union, Touching, Natural Object
4 (Organism Substance), Artificiality 8
(Artifact), Texture, Space

First of all, cluster 1 is composed with natural or artificial objects whose color concept is colorful
or compound, and trends of objects that are either overlapping or touching can be seen at cluster 2.
Trends with parts of an object either subtracting or intersecting each other are grouped at cluster 3.
At cluster 4, trends with various objects united together can be seen. At cluster 5, trends with space
and rhythm are congregated, and at cluster 6, trends with speed are gathered together. Cluster 7 is
made out of trends with three-dimensional (3D) shape. Lastly, trends that have a particular surface,
such as triangle, rectangle, or circle, as a concept, are congregated at cluster 8. Furthermore, as shown
in Table 2, each cluster has its own distinctive shape elements in addition to a wide variety of frequently
used shape elements, namely “Transformation of Surface, Overlapping, Artifact, and Concept of Color’.

6. Case Studies to Identify the Trend of Logos

6.1. Case 1: A Report on the Evolution of Design Shape Element Patterns

The visual analysis presented in this study cannot only help understand the evolution of logo
trends but also predict the trend of logos. To support this, this section presents a case study to identify
the evolution of a logo trend.

First, the visualization system described in Section 5 was used to investigate the design shape
elements frequently used by year. Next, the color of the logo trend node expressed in RadViz and the
shape elements of the logo trend according to the released year were observed. After analyzing the
detailed shape elements of each logo by looking at the dimensional anchor and the circular parallel
coordinates plot, the frequently used shape elements were summarized in Table 3.

Table 3 shows the evolution of trends from 2003 to 2019 as analyzed through the logo trend
visualization system. It can be seen that various changes in the shape elements occurred from 2003 to
2012, and the shape elements that were popular in 2003-2006 reappeared during 2013-2015. From 2016,
as simple logos became a new trend, shape elements such as ‘Monochromatic” and ‘“Typography’ began
trending. In 2017, shape elements closely related to line elements were popular, and the expression
of concepts such as change in line thickness, rhythm, space, and geometry became the mainstream.
In 2018 and 2019, due to the emergence of a shape element called subtraction, which had never been
seen before, a new trend was introduced with the appearance of logos being partially cut off or omitted.
Like this, using the visualization system of this study, it is possible to observe the changes in the trends
of frequently used shape elements and logos by year.
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Table 3. Flow of logo trends from 2003 to 2019.

Year Frequently Used Shape Elements Year Frequently Used Shape Elements

. i Artif.
Transformation of Surface, Free Curve, Union, Geometry, Artifact,

2003 . . 2012 Transformation of surface, Space, Square,
Polygon, Artifact, Overlapping Rectangle
2004 Detachment, Geometry, Transformation 2013 Tralsi?iiatlzﬁt;is?rg Ce;II;reeir(lfurve,
of Surface, Point, Circle, Multi-direction € ct, veriapping,
Analogous
Space, Rhythm, Union, Transformation Space, Union, Rhythm, Transformation of
2005 2014
of surface, Free curve surface, Free curve
. Geometry, Natural object, Colorful
2006 Volume, Rhythm, Speed, Overlapping, 2015 Concept, Transformation of Surface,
Colorful concept )
Triangle
Transformation of Surface, Polygon,
2007 Colorful concept, Volume, Rhythm, 2016 Volume, Typography, Monochromatic,
Geometry, Natural object . .
Analogous, Overlapping, Union
Free curve, Colorful concept, Geometry,
2008 Natural object, Transformation of 2017 Texture, Rhythm, Space, Weight,
surface, Speed, Rhythm, Detachment Thickness, Multi direction, Detachment,
Overlapping
Texture, Rhythm, Typography, Thickness,
2009 Colorful concept, Overlapping, 2018 Transformation of surface,
Transformation of surface, Polygon Monochromatic, Analogous,
Complementary, Subtraction
2010 Volume, Rhythm, Speed, Space, 2019 Geometry, Speed, Transformation of
Transformation of surface, Overlapping surface, Rhythm, Union, Subtraction
2011 Analogous, Natural object, Rhythm,

Space, Detachment

6.2. Case 2: Logo Trends That Evolve across Different Clusters in the RadViz

Figures 12 and 13 show how the logo trend “Wire” in 2004 evolved over time into a new trend.

Mono Crest

(2014
Zjip Tone - { :
(20:)) "® Monoline
e Wire |\ (2011)

(2004)

y . ! Culoring.
MicroLines & (2015)

- (2017)

Figure 12. RadViz and circle parallel coordinates showing how the 2004 logo trend “Wire” was
transformed into a new trend over time. Adapted from Reference [10]; 2015.
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Figure 13. Evolution of the logo trend, “Wire”. Updated from Reference [10]; 2015.

First, it can be seen that the node “Wire” (yellow) and the node “Monoline” (blue) are located
close to each other. The shapes of their circular parallel coordinates (yellow and blue line graphs) are
almost similar as well.

In fact, the article in the annual Logo Trend Report stated that the “Wire” trend had appeared in
2004 and the “Monoline” trend came out seven years later, in 2011, which was largely in keeping with
the “Wire” trend. Given this fact, it can be seen that if the nodes have similar characteristics, they are
in close proximity to each other.

Next, the trends “Coloring” (orange) and “Mono Crest” (green) are somewhat far apart from each
other. The node “Coloring” (orange) is shown to be located near the “Concept of Color” dimensional
anchor of shape elements. In addition, when looking at the circular parallel coordinates plot, the line
graph expressing the “Coloring” trend is markedly different from the line graph expressing the “Mono
Crest” trend in the axis portion of ‘Concept of Color.” In fact, the 2015 Logo Trend Report confirmed
that the “Coloring” trend was created by adding ‘Colors on the Surface’ based on the “Mono Crest”
trend of 2014. Given this, it can be seen that new trends can be created due to changes in the same
basic element area and that they can also be created by adding shape elements in other basic element
areas. In other words, the “Mono Crest” trend based on “Wire” is a new logo trend created due to
changes in “line,” which is a concept element.

On the other hand, “Coloring” is a new logo trend created by the addition of a shape element,
‘Concept of Color’, which is a visual element and not a concept element. Therefore, it can be seen that
new trends are created when different basic shape elements are changed as well. Also, the “Mono
Crest” trend evolved into the “Detail” (purple) trend in 2015, with the addition of the concept of ‘Colors
on the Line.” Four years later, the “Coloring” trend led to the “Zip Tone” (dark red) trend. Later, the
previously added ‘Concept of Color” was removed again and the concept of changing the thickness of
the line was added.

The “Detail” trend of 2015, inspired by hand-painted illustrations, led to the “MicroLines” (navy)
trend in 2017, which is, in fact, conceptually the opposite of the “Detail” trend. It can be seen that
the design was transformed into a more geometric design utilizing space and three-dimensional
impression. Additionally, we discovered more evolution patterns in the process of adding logo trend
cases and observing the cluster characteristics displayed in the visualization system.
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6.3. Case 3: Logo Trends Evolving within the Same Cluster

First, the patterns of evolution were observed when we analyzed the visualization of logo trends
present in a specific cluster. Figure 14 shows how the logo trend “Mosaic” in 2009 evolved over time
into a new trend. The trends that belong to the “Mosaic” trend evolution fall under Cluster 1 in RadViz
as these trends feature combinations of objects having different colors. In the “Mosaic” trend, the shape
element characteristics are unions of surfaces having colorful concepts.

In 2010, the trend evolved to “Pixels”, which had similar color concepts and surfaces to the
previous trend. One difference of the “Pixels” trend is that it is composed of objects with square- and
rectangle-shaped surfaces to match the name “Pixels”.

Based on the “Pixels” trend, similar trends appeared in 2011 and 2012 after implementing different
shape elements. The “Bucky” trend in 2011 featured triangular surfaces that were different from the
design patterns of the “Pixels” trend. Furthermore, in the “Bucky” trend, the characteristic of line
thickness was added to make each object seem separated from each other. For the “Tessellation” trend
in 2012, various types of surfaces were coordinated, and various elements related to natural objects
such as butterflies and fish were added to display the logo transformation.

The trends described above became integrated and evolved to the “Trixelate” trend in 2015.
Although this trend had similar surface characteristic to the “Bucky” trend, the existing colorful concept
was removed, acquiring a monochromatic and analogous color concept. Additionally, in contrast with
the “Tessellation” trend, the natural object element was removed and more artificial shape elements
(“Artifact” and ‘Geometry’) were incorporated in the “Trixelate” trend.

Figure 15 shows how the logo trend “Concentric”, created in 2011, evolved over time into a
new trend. The trends belonging to the evolution of “Concentric” fall under Cluster 5 in RadViz as
they share elements that commonly show rhythm. The “Concentric” trend has the characteristic of
conveying a feeling of rhythm in a process where numerous lines are arranged into a repetitive pattern.
After 2011, this trend received attention again in 2015 in relation with a trend called “Concentrak”,
with similar shape elements. Then, the trend further evolved to “MultiCentric” in 2017. As shown
from this trend evolution, the line thickness changed and the monochromatic color concept, which was
maintained in the previous trends, evolved to a colorful concept in the latest trend.

Developed in
. a similar pattern
XX ] :
L0204
Additaional of VS0 Exclusion of
Surface: Triangle K Colorful Concept
+ ° ° ;
Line: Thickness Additional of
Monochromatic or
cﬂe * Analogous
de L'Aigle
. Developed in
Q‘ E’ a similar pattern '_ ° ° o 4 P05
'a‘é, (Geometry + =] E A q é«
. "‘ = Concept of Color: L L ANTIOCH BuCkyS Y " >
. MAnE Colorful Concept) (2011) -~ <’
= N 4
N i
. rild I
.‘\.1 ‘ LITY 4 @ ad ;1
o o [+
= . ° o . F -
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Mosaic Pixels < o Y0 _—
(2009) (2010) rixelate
TP Exclusionof  (2015)
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Figure 14. Evolution of the logo trend, “Mosaic”.
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Figure 15. Evolution of the logo trend, “Concentric”.

Based on the above case study, we have been able to effectively show how the shape elements
of a specific logo trend can change over time. The results of the visualization trend analysis of this
study can be used to supplement the classification system of logos and to produce logos reflecting
new trends.

7. Conclusions

This study prepared the classification criteria based on the Principles of Form and Design for logo
classification and quantified the logo trend data accordingly. RadViz and circular parallel coordinates
visualization methods were used to implement the logo trend map based on the quantified data.
We were able to identify the frequently used shape elements through the visualization system that was
created. In addition, we were also able to understand how the concept of a shape element changes
when a logo trend leads to a new trend over time. In particular, eight cluster patterns featuring similar
shape elements were extracted after applying a large number of logo trend resources. In each cluster,
unique design shape elements were incorporated in addition to elements frequently used in the data of
this study. This can be considered as a successful result in contrast with our previous work, where
logo cluster trends could not be clearly identified and separated. Additionally, the evolutions of
logo trend patterns were observed in both cases, i.e., analysis of one cluster and analysis of multiple
clusters simultaneously.

Our research helps in comparing and judging trends that fit the actual situation because it provides
a classification system for aesthetic, geometric, and formative elements, while reflecting the latest
logo trend information. Recently, many companies have succeeded in changing their corporate image
by producing logos that are both professional and current. Using our system as a guideline, many
companies would be able to produce logos that reflect what is trending.

However, whether the general public or beginners in graphic design who intend to create logos
are able to use our analysis tools to understand the trend of logo trends requires further confirmation
since the system in our study has been created targeting those who are engaged in logo design or those
evaluating design trends.

Therefore, in the future, we plan to verify the effectiveness of this study after conducting usability
verification experiments on general users in all fields who intend to make or analyze logos. In addition,
we intend to improve the proposed model further by examining inconveniences of the proposed
visualization method and enhancing the technical elements.
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