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Abstract: Symmetry is an important visual feature for humans and its application in architecture is
completely evident. This paper aims to investigate the role of symmetry in the aesthetics judgment
of residential building fagades and study the pattern of eye movement based on the expertise of
subjects in architecture. In order to implement this in the present paper, we have created images
in two categories: symmetrical and asymmetrical fagade images. The experiment design allows us
to investigate the preference of subjects and their reaction time to decide about presented images
as well as record their eye movements. It was inferred that the aesthetic experience of a building
fagade is influenced by the expertise of the subjects. There is a significant difference between experts
and non-experts in all conditions, and symmetrical facades are in line with the taste of non-expert
subjects. Moreover, the patterns of fixational eye movements indicate that the horizontal or vertical
symmetry (mirror symmetry) has a profound influence on the observer’s attention, but there is a
difference in the points watched and their fixation duration. Thus, although symmetry may attract
the same attention during eye movements on fagade images, it does not necessarily lead to the same
preference between the expert and non-expert groups.

Keywords: facade; aesthetics; eye tracking; expertise; symmetry

1. Introduction

The facade, as the outer surface of the building, is an important part of the urban-scape and has a
significant influence on the aesthetic preferences and physiological reactions of people [1-3]. Given that
the aesthetic experience of the facade as well as its perception and feeling by humans is mostly done
through the visual sense and begins with the visual scan of the work, so the study of the interaction
between “bottom-up” and “top-down” processes can be accompanied by a study of eye movement
behavior in aesthetic experience [4,5]. When we observe an artwork and make an aesthetic judgment
about it, we will become involved in the interaction between these two processes [6,7]. The study of
the first process is mainly focused on relation among visual aspects of an artwork and visual features
of an image such as contrast, balance, symmetry, etc. [5]. On the other hand, the second processes are
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influenced by several factors such as education, inter-individual differences, degree of training in the
arts, and interest in a specific work of art [5-11], as well as by a person’s cultural background (see [8,9]).

The present study discusses the emergence of aesthetic experience when a person views the images
of residential building fagades. This experience is tested through examining the role of “symmetry’
and “expertise” as influencing factors in the “bottom-up” process and “top-down” process on people’s
eye movements. The main reason of the concentration on the residential building fagades is the
significant portion of this land-use among other land-uses of urban space. Therefore, the multiplicity
of ownership and taste in fagade design in this building will affect the appearance of the city more [12].

By testing visual stimuli, architects can study users’ emotional and cognitive needs, and by

7

relying on the acquired knowledge, they can find the ways and means of interaction and the effects of
architecture, and its components on humans. Nowadays, the cognitive sciences, as the knowledge
that has penetrated the field of architecture and urban planning, provide a suitable field to explore
the impact of architectural designs in the human cognitive and behavioral responses. Advances in
technology provide suitable tools and methods used in behavioral and cognitive studies without the
direct involvement of people [13-16]. In this regard, the present study relies on the eye-tracking tool as
a mechanism used in the field of cognitive sciences, which is also used in aesthetic studies [5,9,17] and
seeks to examine the following hypotheses:

Hypothesis 1 (H1). The type of preferred facades (symmetrical facades/asymmetrical facades), as well as reaction
time to their choice, are significantly affected by the expertise of subjects.

Hypothesis 2 (H2). Based on expertise, during the aesthetic judgment of the facade, the eye movements of
observers are significantly affected by symmetry.

2. Research Literature

2.1. Symmetry

In mathematics, symmetry holds if an object is invariant through any geometric transformation,
such as reflection, rotation, and scaling. Symmetry, as one of the principles of design, provides a sense
of harmony that can be considered as a complete form of balance. In addition to aesthetic aspects,
it has always been considered in terms of stability [18].

The most important types of symmetry are reflective or mirror, glide-reflection, rotational,
and transitional symmetry [19], which are described below:

Reflection/Mirror Symmetry: This is when the repetition occurs through a hypothetical straight
line, the reflection axis, and creates a mirror image. This type of symmetry plays an important role in
all cultures [20] and it is a well-known fact that, in architecture, this type of symmetry is most common.

Glide-Reflection Symmetry: This kind of symmetry holds when a pattern is repeated through the
combination of transitional and reflective motion by rotating around the axis of symmetry [21].

Rotational symmetry: This is another version of symmetry that rotates something around a fixed
point called the center of rotation. The objects and their images have the same shape and size, but the
object can rotate in different directions [22]. It is well-known that rotational symmetry contributes to the
movement and rhythm of the architectural elements emphasizing the central point of the architectural
space [23].

Translation symmetry: This is a type of symmetry obtained by transferring a shape or an object
without changing the overall shape [21]. The second-most-common form of symmetry in architecture is
translational symmetry. Translational symmetry includes the duplication of entire pieces of buildings,
even if people believe that this monotonous repetition is boring [24]. One can see several types of
symmetries, as shown in Figures 1 and 2.
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Reflection Glide Reflection Rotation Translation

Figure 1. Most important types of symmetry.

Villarroel and Merino [25] studied the existence of symmetrical motifs in young children’s
paintings from plant life. The results of this study investigated the notions that children employ several
kinds of symmetry in their paintings and that dihedral symmetry is commonly used to illustrate
elements of plant life such as trees, flowers, vegetables, sun, etc. (see Figure 2a). It should be noted
that a dihedral group is a group of symmetries of a regular polygon, which includes rotations and
reflections. Dihedral groups are among the simplest examples of finite groups, and they play an
important role in group theory, geometry, aesthetics, and chemistry (see [26]).

On the other hand, the information obtained by symmetrical patterns have significant roles in
both the processing of visual input and facilitating drawings. Pictorial motifs with dihedral symmetry
which represent the information appearing on both sides of its line of symmetry, enable children
to draw the other symmetrical side. Indeed, young children may use several types of symmetry to
perform their depiction more quickly and effectively. In Ramachandran et al. [26], it is explained that
the children in the model are demanding symmetry since the symmetry is in their pictures, a point that
might be in line with the rules of neuro-aesthetics (see Figure 2a). Instances of the widespread usage
of symmetry elements in architecture can be comprehended in the structure and ornamentation of
Islamic buildings [21] like historical houses in Kashan-Iran (Figure 2b). Finally, as shown in Figure 2c,
in the natural world, most biological objects, such as human faces, are symmetrical [27]. Wagemans
showed that the human visual system attributes special status to mirror symmetry and this has a root
in human evolutionary biology [28]. Anthropologist Karl Grammar, in collaboration with biologist
Randy Thornhill, measured facial symmetry by measuring the distances from the landmarks of the
face and found that symmetry is correlated with judging attractiveness [29].

Figure 2. Three kinds of symmetry: (a) A selection of dihedral symmetry in children’s painting [25];
(b) mirror symmetry in Borujerdi historical house modeling—detail of the exterior wall carvings [30];
(c) mirror symmetry in the face [31].

It is well-known that beauty is a result of the existence of symmetry [32-34]. Symmetry is an
indicator of fitness that reflects a healthy nervous and immune system. This is true for infants and adults
as well as people from different cultures. Beauty seems to have constants that are widespread among
all ages and racial boundaries [35] because the principles of attractiveness in faces have a biological
and evolutionary basis [36]. However, the recent studies [37] do not confirm the fact that symmetry
may yield beauty. It seems that aesthetic preferences, as effective factors in the “top-down” process
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of aesthetic judgment, might be formed by our own personal and educational experiences [37,38].
The difference between these opinions is the main topic examined in this article. We tested people by
comparing two different groups in terms of expertise in the field of architecture.

2.2. Eye Movement

The eye can be considered the gateway for visual information to enter the brain. This organ
is the only sensory receptor that is part of the central nervous system at the beginning of human
development and is gradually separated from the brain and transferred to the outside of the head
during fetal development [16]. Human vision is an active, dynamic process in which the viewer seeks
out specific visual input as needed to support ongoing cognitive and behavioral activity [17,39-42]. Eye
movements are an important part of the human visual system and are not accidental fixations during
the evaluation and judgment of an invisible stimulus [42,43]. Therefore, eye movements can represent
the processing activities of the human mind, including image scanning and cognitive visual-motor
activity analysis [44]. These movement patterns are influenced by the specific characteristics of the
image, perspective, and characteristics of the viewer. There are at least three reasons in psychological
research for the popularity of eye movement recording: importance, urgency, and adaptability. Gaze
movement is an important factor to examine because the motor-ocular system is undoubtedly the most
widely used system among mammalian sensory-motor systems, supported by an extensive functional
nervous system, and is now better understood than other early brain functional systems. Due to
the anatomy of the eye, the effects of this system can be examined immediately psychologically and
technically [13].

Tracking eye movement is a method of measuring and recording eye movements depending on
the position of an observer’s head or recording the gaze of the eye on visual scenes [45]. Therefore,
observing and studying eye movements can show a person’s real preferences [46]. Eye movements are
used to understand human behavior for two reasons: First, the locations chosen for fixation make it
possible to understand the moment-to-moment changes in the information required for the behaviors
in which we participate. Second, even though our eyes move on average three or four times a second,
we do not know this and are often unaware of where our eyes see it [47].

The evaluation of eye movements includes static indicators (the number of fixations and fixation
duration) and dynamic indicators (the number of saccades, saccades duration, saccade amplitude,
and scan path length) [48], which are used in the study of visual aesthetic studies to examine the
perception, recognition, and evaluation of artworks [4,9,47,49]. According to previous studies, the most
considerable eye movement indicators are as follow (Table 1).

Table 1. Definition of eye movement indicators.

Indicator Description Source
Fixation e Shortstops pause in gaze position in specific positions. [50]
Number of fixations e Number of fixations on areas with information relevant. [51]

e Related to participant attention. [5]
e Time of one fixation. [51]
Fixation duration e Usually associated with a difficult and intensive [52]
cognitive process.
Saccade . 'Qulck eye movements as the gaze travels from one fixation (53]
point to another.
Saccade duration e The time between the departure of fixation and doing [54]
another one.
. e The amplitude of the saccade in visual degrees.
Saccade amplitude e The distance traveled by a saccade. 541
e Gaze positions and eye movements during observing (53]
Scan path length the stimuli. (5]

o The scan path is a set of fixations in chronological order.
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2.3. “Top-Down” and “ Bottom-Up” Processes in Aesthetic Judgment

As mentioned in the introduction, “top-down” processes are influenced by a person’s cultural
background, education, degree of expertise, familiarity, and interest in a particular work of art, as well
as interpersonal differences [5-11,56], while “bottom-up” processes are influenced by the sensory
codes of external stimuli [5]. These processes affect people’s aesthetic judgment and perceptual process
during an aesthetic judgment [13,56]. The research has shown that there is a definite relationship
between human physiological behavior and aesthetic experience [5]. Since the aesthetic skill launches
with a visual scan of the work, the multilevel interaction between these processes has also been
considered in the study of eye movement behavior [4].

Numerous studies have been conducted to investigate the effect of fagade features on aesthetic
judgment. In Gifford et al. [57,58], 59 physical elements of 42 large contemporary buildings and large
office buildings were individually scored considering clarity, friendliness, originality, meaningfulness,
and ruggedness as relative cognitive properties of these buildings. In Ilbeigi et al. [59], a qualitative
methodology is used to reach the aesthetic indicators of residential facades. They focused on the
cognitive properties, aesthetic preferences, perception of architects and non-architects, and they showed
that properties such as simplicity and uniqueness are common in both groups despite differences
among architects and non-architects views. In Ruta et al. [60], it is shown that most of the participants
prefer to select the curved fagade rather than the sharp-angled and rectilinear ones. A recent study
used EEG data of participants to show that curvature, but not symmetry architectural space, had a
significant impact on preference, based on participants” design expertise: non-experts rated curved
spaces as more interesting compared to experts [61].

Keul et al. [62] examined six images taken from the architecture of residential houses that include
elements such as facade, landscape, floor, furniture, and sky. Their assumption was based on the fact
that the attention of architects, according to the expertise and training gained, is attracted to the facade
as an element in architecture more than any other element in the image. Moreover, it is shown that
there is a difference between expert and non-expert people and according to gender. The results of
this laboratory study indicate that this difference exists only by regarding the elements of the fagade
and no significant difference was reported in the elements of the image concerning the influence of
gender. Yousefi et al. [63] provided information on how to design an eye tracking test and analyze
the data produced by eye tracking tools in the construction industry. They showed the buildings to
non-experts from four different sides (north, south, east and west) in a virtual reality environment to
subjects. In Cho [64], a study on two groups of experts and non-experts is conducted by examining
how people view a facade considering hypotheses such as paying more attention to opening areas,
doors, and windows. Sussmann and Ward [65] asked questions such as how do people get in a place?
How do they look when they are in a place? They found that most people’s gaze was fixed on the
central part of the place, which has a higher contrast, and then on the light, the blue sky, and the brick
building. In that study, the main focus is on the image and the points that have high contrast.

According to [66], humans are highly sensitive to symmetry and saccades parallel to the axis of
symmetry than along other orientations. Makin et al. [67] examined patterns of saccadic eye movements
when participants observed patterns with a horizontal or vertical axis of mirror reflection and found
that participants tend to make saccades along the axis of reflection.

For us, it is interesting to examine the eye movement during the aesthetic judgment of fagades with
special visual features like symmetry (“bottom-up”) and based on subjects’ expertise (“top-down”).
Research on expertise is usually done with two approaches: (1) examining the impact of information on
the experience of non-experts, or (2) comparing non-experts and experts [68]. In this study, the second
approach has been considered.
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3. Materials and Methods

3.1. Visual Stimuli

The use of images is common in aesthetic assessment [14,69,70]. Based on [71], our assessment in
Hypothesis 1 is subjective perception assessment and in Hypothesis 2 is laboratory experiments and
analysis. In the laboratory step, we select images to achieve basic images for evaluating eye movements
during aesthetic judgment.

The city of Tehran has 22 districts. In the first step, after sampling the districts based on
their development index [72], 1300 residential building facade images were recorded. We removed
300 images due to similarity to other images and severe weakness of images. To prevent the researcher
from applying his opinion in choosing the images, the remaining 1000 images were examined by
10 experts in the field of architectural education according to the two general questions of photographic
quality (proper angle of the image, color quality and minimum observance of interfering factors in
the image) and its score of aesthetic (0 to 9 Likert scale). Finally, based on what is considered in
the background of similar research and studies [73], 110 images entered the laboratory study step.
Considering the hypotheses, the authors divided the stimuli into two categories: symmetrical facades
(55 images) and asymmetrical fagades (55 images). Since participants used three keys for three levels
of the score (pleasant, unpleasant, and moderate) during the eye movements record, the final answer
of the experts was categorized according to Table 2. To do this, 110 visual stimuli were selected almost
equally from all three categories (11 images that have the highest frequency of selection in each category).

Table 2. Likert scale of 0-9 and classification of the aesthetic level of fagade images on this scale.

Score 0 1 2 3 4 5 6 7 8 9

Aesthetic level unpleasant moderate pleasant

3.2. Participants

The present study tries to achieve its goals with an experimental strategy. The sampling method
in this experiment is voluntary response sampling. Since it is assumed that the aesthetic preferences
and the pattern of eye movement of subjects differ according to their expertise and visual literacy, two
separate groups of participants are used. The study statistical population constitutes the first group.
Experts in the field of architecture (including students who have completed a bachelor’s degree or
higher and have a history of professional activity, especially in the field of fagade design, as well as
professors of architecture in the field of courses such as architectural basic design and architectural
design) constitute the second group. The other students and faculty members of the Shahid Rajaee
Teacher Training University are known as non-experts with the condition of not having a history of
activity and study in the field of architecture and visual arts. Sample groups include 38 participants
(19 women, 19 men, and 21 experts, 17 non-experts) and 30 participants are right-handed. Since
looking at images before the final experiment might affect people’s eye movements and image selection
attitude, two separate clusters are considered, experts who have selected test images and experts for
eye movement recording. The average age of the group of experts is 26.25 + 5.33 years and the average
age of the non-experts is 23.44 + 4.55 years.

3.3. Eye Movements Task and Its Recording Device

How to display images in the task was designed in a “single-block” of 110 trials, and the images
were displayed randomly in full color and full screen. The related process to each stimulus was divided
into two parts: recording eye movements and recording an aesthetic judgment (see Figure 3). At the
beginning of the session, participants were instructed in detail on how to experiment with how to use
the buttons set on the keyboard in the aesthetic judgment section the stimuli were displayed randomly
on the monitor screen. Each experiment began by displaying a fixed dot in the form of a central white
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(+) on a black screen (for 300 milliseconds), followed by each stimulus image for 4 s. The display of
each experiment ended with the answer to the pleasant question of the displayed image, and the next
experiment began. Participants participated in the experiment individually and the experiment lasted
about 13 min.

Eye Movement Record Aesthetic judgment

300 ms 4000 ms
2000 ms
Figure 3. Experimental task.

The experiments were performed by the Psychtoolbox, Matlab R2014a software, and EyeLink
toolbox to record eye movements in a dark room with light and sound insulation. Participants were
sitting at a distance of 57 cm from the monitors (17-inch CRT display-Iyama HM204DT with an 85 Hz
refresh frame rate and a resolution of 1280 x 1024 pixels). Moreover, the EyeLink 1000, developed by
SR Research (Ontario, Canada) was used to register the eye movements (Figure 4). After the successful
performance of the validation phase, the main test began.

Help (F1)

LEFT EYE INGE
HOT AUAILABLE

Figure 4. Camera setup screen (EyeLink 1000 Plus User Manual 1.0.6).
4. Results

Here, we present the main results of this study.

4.1. Study of the First Hypothesis

As mentioned in the literature review, in the “top-down” process, the aesthetic judgment of
humans can be influenced by their expertise. In this study, the aesthetic study of residential building
facades in two categories of symmetrical and asymmetrical fagades is considered. The first hypothesis
is examined in two parts: (1) examining the differences in aesthetic judgment and (2) examining the
reaction time of subjects to the choice of images.

To compare the response of these two groups, the T-test of two independent samples was used.
In this test, it is necessary to first check the conditions of Levene’s test. Levene’s test is a test for
identifying equality and non-equality of variances. According to Levene’s test results, the significance
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level (sig) is higher than 0.05 and it means that the null hypothesis cannot be rejected. This tells us
that we should look at the “Equal variances assumed” row for the t-test results. In equal variances,
since p < 0.05 (that is less than our chosen significance level « = 0.05), we can reject the null hypothesis.
This means that the degree of the pleasantness of the facades has a significant difference between experts
and non-experts in all facades. An examination of the first five preferred facades of the two groups of
experts and non-experts shows that among the experts, preferred fagades were unanimously selected by
about half of the participants and among non-experts with an average of more than 70% (Figure 5).

Experts

%52.38

Non- Experts

%82.35 %76.47 %70.59 %70.59 %64.71

Figure 5. Five preferred facades of each group from 110 images displayed in the laboratory step and
the frequency of participants’ responses.

The results show a difference between experts and non-experts’ tastes; thus, the presented fagades
are more in line with the tastes of non-experts. The important point in the preferred facades of
non-experts is the significance of mirror symmetry (Figure 6b) that often has symmetry in the whole
composition and its components.

(@)

(b)

Figure 6. Two-dimensional images of preferred fagades of the two groups. (a) Preferred facades of
experts; (b) preferred fagades of non-experts.

In the second part of the first hypothesis, the reaction time to image selection is evaluated.
These data could give us an insight into what happens in the brain and how expert and non-expert
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subjects perceive facades differently because reaction time can reflect cognitive load during judgment
processing. The increase in reaction time during image selection indicates that people are trying harder
to process information and make decisions. According to Figure 7 and based on the Wilcoxon statistical
test, the comparison between the response of experts and non-experts in all fagades, asymmetrical
fagades (p < 0.001), and symmetrical facades (p < 0.05) shows a significant difference.

onn

850

800

750

JRe e tiom Time

mmetrical fagades EA 1metrical fa(:adfasE
Y G SyI! ¢
| RT (ms) i

SExperis SNon-Experis

Figure 7. Comparison of reaction time values between expert and non-expert observers. (*) represents
p < 0.05 and (**) represents p < 0.001 (Wilcoxon rank-sum Test) and error bars are standard error of
mean (SEMs).

The average reaction time in asymmetrical fagades is longer than the average reaction time in
all images and symmetrical facades. This means that the aesthetic processing of the asymmetrical
fagades in both groups indicates a higher cognitive load than all of the fagade images and symmetrical
fagcades. Moreover, the results suggest that experts experienced higher cognitive load in their aesthetic
judgment than non-expert participants.

4.2. Study of the Second Hypothesis

In the second hypothesis, the existence of differences in eye movements of expert and non-expert
people (“top-down” process) during observing symmetrical facades (“bottom-up” process) was
examined. In this section, heat maps and gaze plot were used to study the pattern of eye movements
(Figures 8 and 9). Gaze plot shows the location, order, and time spent looking at locations on the
stimulus. The heat map can show a graphical representation of a person’s eye movement behavior [74]
and reveal the focus of visual attention for many participants at a time. In heat maps, the red color
indicates the points that have received the most visual attention while viewing the image, and the
green color indicates the average attention.

A comparative study of the heat maps in both groups shows that in these symmetrical fagades
with a horizontal or vertical axis of mirror reflection, attention to the mirror symmetry axis is more
than the other point of an image (Figure 8). These two groups are similar in this respect, but according
to the heat map, the fixation duration to the image elements varies between them. An examination of
the pattern of eye movement is shown as an example in one of the gaze plots (Figure 9a). In this image,
we can see the order of saccades from different parts of the image. According to experts, attention is
first drawn from the center of the image to the top and then downwards along the axis of symmetry.
Then continue the path of the eye to the left of the image and then to the right. Due to the symmetrical
design of this fagade, paying attention to the center of the image and the decorative frame of the facade
and the entrance is not unexpected. However, compared to the non-expert, it can be seen that, in the
gaze plot, first the visual attention is drawn from the center of the image to the left and bottom of the
image in the middle part, and again the center and then to the right of the image and then to the left is
targeted. Finally, it is directed to the middle part of the top of the image (Figure 9b).
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Interpretation of colors in a heat map related to visual attention to images. Areas that have the highest
by green.

Figure 8. Heat map of a symmetrical fagade preferred by non-experts compared with the expert group.
number of fixations are colored by red, and areas with the lowest number of fixations are colored

End

End

Start

(b)

Figure 9. Example of a gaze plot and simplified pattern of eye movement path for a single eye-tracking
participant of each group that is looking at a symmetrical facade. (a) Expert one; (b) Non-Expert one.
5. Conclusions and Future Research

The important facts concerning the investigation of human behavior are knowing how people
impose the information provided by their environment and what they find out. These give us a

better idea for the human evaluation basis of their environment and an idea of how they interact
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with the environment when making decisions. In the meantime, the combination of the results of eye
movements in the complex process of aesthetic experience provides a deeper understanding of the
mental processes that lead to aesthetic experience. Because aesthetic evaluation can be influenced by
objective fagade indicators such as symmetry (“bottom-up” process) as well as cognitive variables
such as expertise (“top-down” process), this research analyzed the differences in the eye movement
patterns and cognitive behavior of subjects in both expert and non-expert groups during the aesthetic
judgment of residential building fagades.

We argued that, in the aesthetic judgment of the fagades, there is a significant difference between
experts and non-experts, which confirms the results of Kim et al. in [53] and Massaro et al. [5].
The non-experts focused more attention on the symmetrical fagades. Based on a recent study [75],
this is maybe due to the fact that symmetry makes easier the image processing, [71,75,76]. While the
symmetry plays a significant role in judgments of beauty, it enhances aesthetic preferences for visual
patterns [77]. It was stated in [4] that the easier perceptual processes of an object during aesthetic
judgment leads it to be more preferred. This means that symmetry can be useful in aesthetic evaluation
(see [78-81]). Symmetry can be detected by humans during 0.05 s [82], and most people feel more
emotionally and physiologically comfortable with the elements and structures of architecture created
using the language of traditional forms that are closer to the language of nature [83]. This is an
important point of biological and socio-cultural view and provides a method with available, fast,
and with positive effect processing in facade evaluation. Moreover, based on the study of Haas and
Weber [84], it seems that there is a relationship between perceived balance and mental interest in
a building.

The research reviewed confirms the important role of symmetry in people’s aesthetic preferences.
A large number of visual arts studies [37,38,85,86] reveal that the expert group like both asymmetric
and simple patterns more than non-experts because of the importance of asymmetrical depictions in
art [7], while the second group choose the symmetric and complex patterns. Finally, based on the
results of this study and according to the results of [77], we can say that, at the first level of perception,
having an academic education in the art or architecture fields can decrease the importance of symmetry
during the aesthetic judgment.

Higher reaction times indicate a higher cognitive load. Since participants with higher expertise
needed a longer time to reach their decision, it could be inferred that they had a higher cognitive load.
Moreover, the results show that the average reaction time in asymmetrical fagades is longer than the
average reaction time in symmetrical facades. According to [28,87,88], this matter also confirms that
symmetry can influence stimuli processing faster than asymmetrical stimuli.

On the other hand, it is important to report that, in this study, the eye movement around the axis of
symmetry is in line with previous findings of symmetry and eye movements in other fields [66,67,89,90].
However, there are differences in attention points and the duration of fixating on those points. Thus,
although symmetry may attract the same attention during eye movements on facade images, it does not
necessarily lead to the same preference between the expert and non-expert groups. These differences
in their preferences can result from the different decoding processes of facade images, between experts
and non-experts.

The results from this study present an idea for future research to study different decoding
processes of facade images, between experts and non-experts. Examining people’s eye movement
patterns and studying the type of images that they prefer enables architects to get acquainted with the
important physical elements during the aesthetic judgment of facades and the difference between the
two groups in visual attention. So, architects can effectively predict the visual effects of their future
design. This matter leads to more appropriate facade designs.
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