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Abstract: This study explored the overall visual elements of arcade buildings and streetscapes from the
perspective of tourists and then evaluated their influence on the identity and emotion of places. The scope
of the research was to take the arcade building in the port area of Shantou Small Park in Guangdong,
China, and apply the eye-tracking experiment method and semantic difference method. This entailed
collecting the eye-tracking data of 16 people, implementing 334 questionnaires for evaluation, verifying
the correlation between the visual elements and place identity emotions, and then screening out the
visual elements that affect place identity through correlation analysis and multiple linear regression
analysis. The results show that plaque text morphological richness (p = 0.045 < 0.05, and the regression
coefficient B = 0.146), the color brightness of plaque text (p = 0.031 < 0.01, and the regression coefficient
B = 0.171), window morphological richness (p = 0.038 < 0.05, and the regression coefficient B = 0.106),
window color brilliance (p = 0.047 < 0.01, and regression coefficient B = 0.094), and plant color brilliance
(p = 0.029 < 0.05, and the regression coefficient B = 0.154) are five visual element evaluation factors
that have a significant correlation with the identity and emotion of places. Although the fineness of
architectural decoration is negatively correlated with place identity, it is not obviously significant. The
research results provide reference for the visual control design of arcade buildings.

Keywords: arcade architecture; eye tracking; place identity; visual elements; streetscape; semantic
differential method

1. Introduction

The perception of the visual environment, with aesthetic experience as the core, is the
core issue of research in the fields of urban architecture, streetscape protection and planning,
and urban landscapes [1]. Individuals visit buildings and streets with a certain character,
and their visual environments provide emotional meaning through an emotional connection
between people and place, while also being a source of satisfaction and pleasure for
tourists [2]. In the urban spatial environment, people perceive the landscape of urban streets
through the visual environment and understand the social value of the existence of historical
streets [3]. In addition, people’s perception of the environment and their imagination
and understanding of geographic space also construct their concept of spatial sense of
place [4]. Arcade architecture and street landscapes have typical regional characteristics.
For instance, Western architectural styles and forms introduced into China have been
adapted to the Chinese culture and physical environment, while also retaining traces of
historical memory [5]. This can inform an environmental model for studying the historical
streetscapes of Lingnan. In order to understand how the visual environment of architecture
and street style affect visitors” place identity emotions, it is particularly important to
construct the relationship between the visual elements of architecture and street style and
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identity emotions, and the results can be used as the basis for architectural style protection
and visual control.

1.1. Visual Perception

Since the 1980s, with the rapid development of visual evaluation research, the object
of visual perception evaluation has shifted from natural ecology to the coexistence of
natural ecology and the human landscape. In recent years, eye-tracking technology has
provided a new perspective for the quantification of the visual perception of streets and
built environments for tourist places [6]. By observing eye behavior and visual responses,
cognitive processes in the brain can be inferred [7], and their perceptual results can be
transformed into visualized eye-movement heat distribution and eye-movement behavior
data. Among them, in the study of street environment, through eye-tracking experiments,
it is found that the morphological elements of the street interface affect the livability of
the street environment [8], validating that the distinctive visual elements in the field of
architectural heritage attract more visual attention [9]. However, in terms of specific
visual environment creation practices, most planning guidelines and policies in China
for traditional architectural heritage, such as arcade streetscapes, only provide general
recommendations and lack research and policy focus on the specific visual perception
of buildings and streetscapes [10]. The ambiguity of the visual perception control of
buildings and streetscapes leads to the destruction of the coordination and integrity of urban
styles [11]. Preserving architectural heritage and street features is essential to maintaining,
developing, and improving the quality of the built environment [12].

1.2. Visual Environment and Place Identity Theory

The theory of place identity originated from “Topophilia”, expressing the special
emotional connection between people and the environment [13]. In the 1980s, the concept
of place identity was introduced into environmental psychology. It refers to the process of
socialization by which individuals or groups interact with places: the “socialized self of the
objective world” [14]. In terms of theoretical dimensions, place identity has been confirmed
to be positively correlated with familiarity, belonging, environmental preference, meaning,
cultural atmosphere, and childhood memory, and it has been empirically demonstrated
through psychometrics [15]. Physical environment elements form the specific context and
environment of tourists” place identity, but most of the research related to place identity
theory is carried out around human geography, environmental psychology, and other
disciplines, and the research on physical environment elements is limited. In the fields of
urban residential areas and green landscapes, previous studies have found that the spatial
scale [16], the amount of natural vegetation [17], and other physical environment elements
have a direct relationship with identity emotions; however, this has not been verified within
the field architectural and street visual environment. In summary, exploring the influence
of physical visual elements on identity emotion within the theoretical dimension of place
identity is the value and significance of this study at the theoretical level.

This study aims to construct the connection between the visual elements and identity
emotions of arcade building facades and street styles in tourists’ field of view. Because
people perceive their surrounding environment and identify their physical environment by
visually processing most of the sensory data, one can understand people’s internal psycho-
logical responses by observing the visual behavior characteristics of their eyeballs [18]. As a
tool to record the eye movements of participants viewing sample pictures, eye-tracking tech-
nology analyzes the differences in visual behavior of different visual elements by screening
the key visual elements of the sample pictures [19]. The SD method was used to collect
the subjective evaluations of the visual elements of arcade buildings and streetscapes, and
the relationship between the visual elements and place identity emotions was constructed.
Based on a review of the relevant literature and the research purposes, the following
hypotheses and research framework are proposed (Figure 1).
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Hypothesis 1. The visual behaviors of tourists viewing different categories of arcade buildings and
visual elements of streetscapes are significantly different.

Hypothesis 2. There is a significant correlation between the visual elements of arcade architecture
and street style and the sense of place identity.

Methods
@® Eye-tracking
@® Semantic Differential

Method
Hypothesis 1
The visual behavior is Build connections through
significantly different . survey data analysis .

Evaluation of Place Identity
Visual Elements

® Familiarity @ Environmental

Preferences
@ Buildings Visual Elements . S!)ec.ial T
@ Streetscapes Visual Elements Significance ™ pemories
° Cultural @ Sense of
» Atmosphere  Belonging

Hypothesis 2

There is a correlation between the
visual elements and place identity.

Figure 1. Conceptual framework of the correlation between arcade architecture, street visual elements,
and place identity.

2. Materials and Methods
2.1. Study Area

This study was conducted in the Shantou Small Park opening area of Shantou City,
Guangdong Province, China. The arcade and street in the port area of Shantou Small Park
are typical representatives of arcade buildings and streets in Lingnan overseas Chinese
townships. Built in 1926, the Shantou Small Park port area ushered in a golden age and
high commercial prosperity, and it still retains many historical buildings and an open-port
street pattern. In July 2016, the Shantou Urban and Rural Planning Bureau identified an
area in the Shantou Small Park area that was rich in cultural relics from the port-opening
period. The historical buildings are concentrated in subsections that can fully and truly
reflect the historical and cultural style of the port-opening period of the Shantou Small Park
port-opening area (Figure 2).

As can be seen from the above picture, the streets in the port area of Shantou Small
Park are fan-shaped radial road network structures, and the core area covers a total area of
72.43 hectares. The arcade buildings in the port area of Shantou Small Park have unique
characteristics, and they are divided into residential buildings, commercial buildings,
and landmark buildings according to their functions. The architectural styles are mainly
eclecticism, the decorative style, and the modernist style. These architectural styles are
highlighted in the facade structure and decoration of the arcade. The composition form of
the fagades of arcade buildings is generally divided into three vertical sections: upper, mid-
dle, and lower, with the lower section dominated by doors, columns, and other elements,
the middle section dominated by walls, windows, pilasters, waistlines, and other elements,
and the upper section dominated by mountain flowers, roofs, and other elements. These
complex and diverse decorative and structural elements combine the classical Western



Buildings 2023, 13, 1580

40f19

column vocabulary with the local residential tradition, forming an eclecticism with regional
characteristics conducive to forming the rich visual effects of arcades.

Legend

[T The Core Protection Area

R WM IS | : @ The Arcade Buildings

0 50 100 Joo | ' < The Viewing Perspectives

M-01 M-02 M-03
Figure 2. Distribution of core area and sample buildings in Shantou Small Park.

2.2. Eye-Tracking Experiments
2.2.1. Photograph Selection

Under the same imaging technology and weather conditions, 700 images of the fagades
and streetscapes of arcade buildings in the port area of Shantou Small Park were taken
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with a camera and a 16 mm lens as the shooting equipment. In total, 5 experts were invited
to divide the arcade according to the function and completeness of the street, and a total
of 16 image samples of arcade buildings and streetscapes were selected and numbered,
including 4 residential arcade buildings, 3 monumental arcade buildings, 3 commercial
arcade buildings, and 6 arcade streetscapes. However, due to the limited width of the
streets, the image range of C-01 and C-03 could only include the middle and lower fagade
elements of arcade buildings within the normal field of view of people. The image samples
are 4500 x 3600 dpi pixels and have a length-to-width ratio of 4:5.

2.2.2. Participants

During the study, 16 individuals who had been to the arcade buildings in the port
area of Shantou Small Park were invited to participate in eye-tracking experiments, and all
participants saw the image samples for the first time, with uncorrected or corrected vision
of 1.0 or higher and no color weakness or color blindness. The participants were between
20 and 40 years old, their majors were related to architecture (n = 9) and nonarchitecture
(n = 6), and they had professional backgrounds in industrial design, physics, chemistry,
computer science, and so on.

2.2.3. Procedure

Considering the interference effect of light on the eye-tracking experiment, the experi-
ment was conducted in the laboratory of the School of Innovation and Design of the City
University of Macau, with curtains to block the outdoor light source. The internal lighting
of the laboratory ensured the light environment control of the experimental environment.
Tobii Pro Spectrum, made by a Swiss company, was used to record the eye-tracking data,
and the images were displayed on a 23.8-inch (2560 x 1600 dpi, 600 Hz) computer screen.
When the participants were familiar with the experimental environment and had agreed to
the experiment, they were guided to sit 60-65 cm away from the screen for the experiment.

First, the experimenter explained the purpose, procedure, and requirements of the
experiment to the subject, and after the participant understood the experiment, the experi-
menter calibrated the eye tracker and automatically played 16 image samples. Each image
sample’s playback time lasted 15 s, and there was a 2 s blank interval between the pictures
to relieve eye fatigue and concentration.

After the eye-tracking experiment, a retrospective interview was conducted, and the
content of the interview was related to the details of the visual elements of the images,
including the participant’s feelings and sensitivity to the image features. Each experiment
lasted about 16 min, the introduction and preparation before each experiment was about 4
min, the eye-tracking-experiment process was about 8 min, and the retrospective interview
time was about 4 min (Figure 3).

Preparation J L Eye-movement experiment W [ Retrospective-interview
Participants Participants Focus and
adapt to the | sit 60-65cm in Ask the memory
experimental || front of the || Eye-tracking View Blank E View subject about points in
environment computer calibration. Samplel Samplel 6 their question and
and sign the screen. 15s 2s 15s background. answer.
consent form.
| 4min |1 8min [ 4min |

Figure 3. Experimental procedure.
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2.2.4. Data Analysis

The eye-tracking data were processed by Tobii Pro Lab (v1.194), the required indicators
were extracted, and the eye-tracking data and questionnaire results were imported into
SPSS21.0 for statistical analysis and screened by sampling rate (>80%) and calibration
accuracy and precision (<0.65). A total of 2 participants whose data did not meet the
requirements were excluded; thus, we included valid eye-tracking data from 14 people.

To explore the visual behavior characteristics of the participants’ areas of interest
in the images, we analyzed the results of the eye-tracking indicator data. We selected 6
indicators from the AOIs to study the visual preferences of the participants, including the
total fixation duration (TFD), fixation count (FC), the time before first fixation (TFF), first
fixation duration (FFD), average fixation duration (AFD), and visit count (VC). These six
indicators could accurately reflect the visual behavior characteristics of the participants [20].
Table 1 shows the specific content of each indicator.

Table 1. Meanings of eye-movement metrics.

Metric

Indicator Abbreviation Basic Significance

Fixation metrics

The longer the TFD, the more the participants paid attention to

Total fixation duration (s) TFD the area, and the more they had difficulty processing the

corresponding information.
First fixation duration for the AOI. As this duration increased,

Fixation count (no. of fixations) FC recognizing the AOI became more difficult for the respondents,

or they found the AOI to be more attractive.
It took time for the eyes to move to the area of interest (AOI).

Time to first fixation (s) TFF If the TFF was short, then it was easier to notice an element.

The TFF was used to measure visual saliency.
First fixation duration for the AOI As this duration increased,

First fixation duration (s) FFD recognizing the AOI became more difficult for the respondents,

or they found the AOI to be more attractive.

Average fixation duration (s) AFD The longer the AFD, the harder it was to perceive the picture.

The visit count for an AOI reflects the number of times that the

Visit count (no. of visits) VvC region was observed by a respondent; this number further

indicates how attractive the AOI was to the respondents.

2.2.5. Defining the AOI

The applied region of interest was used to explore the relationship between eye-
movement behavior and the visual world and to determine the AOIs in the sample accord-
ing to the main fixed elements of the picture to analyze the spatial visual elements of the
image samples used in this study. We divided the image information into two categories:
the individual building class and the streetscape class. The image elements of a single
building are mainly the visual elements of the building facade, including roofs, walls,
windows, doors, columns, plaques, and text, and the streetscape image elements include
not only architectural elements but also paving, pedestrians, vehicles, facilities, plants, and
other visual elements of the street environment. These areas are divided into each other as
shown in Figure 4.
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Figure 4. AOIs of elements.

2.3. Semantic Differential Method
2.3.1. Questionnaire Design

After the eye-tracking experiment and retrospective interview study phase, 16 real-
world photos were used, the same as those of the eye-tracking experiment, using the
semantic difference method (SD). The visual elements of the images were described and
quantified, and the degree of identity was psychologically measured by incorporating the
dimension of place identity. The questionnaire was based on tourists in the port area of
Shantou Small Park as the subjects, and the visual elements were preliminarily screened
according to the distribution of eye-movement heat. Six experts in architecture-related
specialties were invited to select five evaluation indicators, such as the morphological com-
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plexity, proportional coordination, and scale suitability of the visual elements of buildings
and streets, as well as corresponding clear and easy-to-understand adjectives (Table 2). The
Likert 5-level scale method was used to divide the adjective ranks, corresponding to 1, 2, 3,
4, and 5.

Table 2. SD evaluation indicators and adjective pairs.

A

rchitectural Visual Environmental Visual

Evaluation Indicators Evaluation Factors Descriptive Adjectives
Elements Features
Roofs Green plants . .
Windows Figures Morphqloglcal complexity Concise/complex
) . Vividness of color : .
. . Doors Traffic transportation (cars, ) Plain/bright
Evaluation of visual . . - Proportional
Pilasters with waistlines motorcycles, etc.) - Crowded/loose
features ; N, harmonization L .
Colonnades Surrounding buildings R Conflicting /harmonious
. Scale suitability .
Walls Other objects (such as . A Rough/delicate
. Decorative sophistication
Plaques with text lanterns)
2.3.2. Participants
A total of 350 questionnaires were randomly distributed in the port-opening area of
Shantou Small Park, and a total of 350 questionnaires were distributed in combination with
online questionnaires. The questionnaire collection duration was from 15 March 2023 to
15 April 2023, with a total of 334 valid questionnaires and an effective rate of 97.4%.
3. Results
3.1. Eye-Tracking Heat Distribution Results and Analysis
After the eye-tracking experiment and retrospective interview, we analyzed the eye-
movement data collected through Tobii Pro Lab (v1.194), generated an eye-movement heat
map of the image, and sorted out the visual elements corresponding to the visual hot spots
that appeared in the image (Table 3).
Table 3. Characteristics of eye-movement heat distribution for arcade buildings and streetscapes.
Commercial arcade buildings
NO. C-03

Eye-tracking heat distribution

Hot spots corresponding to
visual features

Roofs

Windows
Arches
Doors
Bars

i

Pilasters with Pilasters with Pilasters with

o ® Roofs ® - ® Roofs X e ®
waistlines waistlines waistlines
Pillars . Windows . Pillars © Windows . Pillars ®
Walls e} Arches . Walls e} Arches X Walls )
Plaques with text . Doors . Plaques with text . Doors . Plaques with text .
Bars ® Bars X

Monumental arcade buildings

NO.

Eye-tracking heat distribution

Hot spots corresponding to
visual features

Roofs

Windows
Arches
Doors
Bars

Xeo Xe

Pilasters with Pilasters with

Pilasters with

L . Roofs ® o © Roofs . o [©]
waistlines waistlines waistlines
Pillars © Windows . Pillars . Windows . Pillars ©
Walls ® Arches . Walls ® Arches X Walls ®
Plaques with text . Doors . Plaques with text . Doors ®© Plaques with text .
Bars X Bars X
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Table 3. Cont.
Residential arcade buildings
NO.
Eye-tracking heat
distribution
Roofs ® Pﬂas.ker? with © Roofs . Pilasters with waistlines ]
waistlines
Hot spots corresponding Windows . Pillars . Windows . Pillars .
to visual features Arches X Walls . Arches ® Walls .
Doors © Plaques with text . Doors © Plaques with text .
Bars . Bars .
NO. R-03
Eye-tracking heat
distribution
Roofs © Pilasters with waistlines . Roofs . Pilasters with waistlines [©]
H di Windows . Pillars . Windows . Pillars .
ot tquts c(irfr est]flon ng Arches X Walls . Arches X Walls ®
0 visual features Doors . Plaques with text X Doors . Plaques with text X
Bars X Bars ®
Streetscapes
NO. S-01 S-02 S-03

Eye-tracking heat

distribution
Pilasters
Roofs [c] with © Roofs . Pilasters with waistlines [©] Roofs © Pilasters with waistlines ©
waistlines
Windows . Pillars . Windows . Pillars . Windows . Pillars .
Hot spots corresponding Arches X Walls ® Arches X Walls ® Arches X Walls ®
to visual features Doors ® Plaq‘:::tWM‘ . Doors . Plaques with text . Doors . Plaques with text .
Bars X Green X Bars X Green X Bars ® Green .
plants plants plants
Ground O S‘;‘:S:;:‘:gl:g X Ground O Surrounding buildings X Ground O Surrounding buildings X
Figure . Other objects @ Figure . Other objects . Figure . Other objects ©
Traffic Traffic trans-
trans- . Traffic transportation X ratic trans X
. portation
portation
NO. S-04 S-05 5-06
Eye-tracking heat
distribution
Pilasters
Roofs . with © Roofs . Pilasters with waistlines © Roofs © Pilasters with waistlines ©
waistlines
Windows . Pillars . Windows . Pillars . Windows . Pillars .
Hot spots corresponding Arches X Walls © Arches X Walls [©] Arches X Walls ©
to visual features Doors . Plaq‘::jt‘”“h . Doors . Plaques with text . Doors . Plaques with text .
Bars X Green . Bars X Green X Bars X Green X
plants plants plants
Ground [©] S‘;ﬁﬁg;ﬁ;:g . Ground O Surrounding buildings . Ground © Surrounding buildings .
Figure . Other objects X Figure . Other objects . Figure X Other objects X
Traffic Traffic trans-
trans- X Traffic transportation X - .
. portation
portation

© This element is of significant concern. ® This element draws attention, but it is not significant. O The image has

this element, but it does not receive attention. X The feature does not appear in the image.
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Taking the heat distribution of Figure C-01 as an example, the windows, door columns,
plaques, and textual visual elements in the figure draw high attention, their colors are dark
red and orange-red, and the “o” mark is used. The pilasters draw attention to the waistlines,
but they are not obvious, their color is light-green in light spots, and the “©” mark is used.
The walls do not receive high attention, have no thermal distribution or light-green light
spots, and are marked with “O”. The roofs and arch elements are not reflected in the figure,
and the “>X” mark is used. The interpretation of other heat-map identification situations is
the same, and this method can quickly filter the visual elements of the heat distribution.

It can be seen from the figure that at the level of the building facade, the subjects
paid more attention to visual elements such as plaques and text, windows, and decoration
around windows, and their colors were dark red and orange-red. The visual elements of
the wall are not highly concerning, and they show no thermal distribution or light-green
light spots. In the eye-movement heat map of the street scene, due to the visual perspective,
the subject’s focus was on the distant visual vanishing point; thus, the visual vanishing
point was dark red. At the level of visual elements, the visual elements of buildings, such
as text, signboards, window-cover decorations, roofs, and other nearby elements, as well
as the visual elements of the environment, such as pedestrians and cars in the near area,
are dark red and dark green; however, there is no thermal distribution or light-green light
spots for visual elements such as paving and facilities.

By comparing the eye-movement heat distribution, we speculated that the difference
in the eye-movement heat distribution is affected by the visual perspective, on the one
hand, and by the complexity and vividness of the decorative form of the visual elements,
on the other hand, which is also an important aspect that reflects the influence of Western
architecture on arcade architecture. This view was also confirmed in retrospective inter-
views. Through the interview Q&A session, the participants also mentioned that what
impressed them were the decorative elements of the visual elements of the building fagades
and the text information, which is consistent with the results of the heat map. However,
some participants proposed that the images of the building fagades could not convey the
sense of atmosphere in the scene, and that the streetscapes were more like the scene that
the tourists actually saw in reality.

Through the collation of the visual elements corresponding to the eye-movement heat
map and hot spots, the visual elements were preliminarily screened, and the ones that drew
significant attention more than three times were selected (Table 4), which provided support
for the screening and setting of the visual elements of the questionnaire.

Table 4. Selected visual material elements.

Architectural Visual Elements Environmental Visual Features
Roofs
Walls
Plaques with text Gregn plants
Figures
Doors . .
Traffic transportation (cars, motorcycles, etc.)
Colonnades . e
. Surrounding buildings
Windows

Pilasters and waistlines

3.2. Visual Behavior Characteristics of Elements

We randomly selected one image of eye-tracking indicators with different categories
of arcade buildings and street features as the data source, and we used the total fixation
duration (TFD), fixation count (FC), time before the first fixation (TFF), first fixation duration
(FFD), and eye-tracking metric data collection and collation for the average fixed duration
(AFD) and visit count (VC) (Table 5).
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Table 5. Visual element eye-tracking indicator data.

Arcade Building Type and

Eye-Tracking Indicator Data

NO. Streetscape Visual Element TFD FC TFF FFD AFD ve
(s) (s) (s) (s) (s)
01 Commercial arcade buildings Roof 2.68 5.67 7.48 0.63 0.53 2.47
02 Monumental arcade buildings 0018 1.15 4.25 4.96 0.27 0.28 2.08
03 Residential arcade buildings Roof 0.88 3.43 6.91 0.23 0.24 2.00
04 Streetscapes ools 0.16 0.71 3.95 0.12 0.12 0.64
05 Commercial arcade buildings 3.80 15.57 2.46 0.42 0.45 5.64
06 Monumental arcade buildings Wall 4.56 10.59 0.15 0.40 0.12 2.08
07 Residential arcade buildings ars 3.66 6.26 0.17 0.13 025 343
08 Streetscapes 9.25 24.79 5.49 0.64 0.63 9.79
09 Commercial arcade buildings 4.80 19.5 5.57 1.68 1.55 11.21
10 Monumental arcade buildings Plaques with text 3.82 15.7 3.88 1.36 0.86 8.45
11 Residential arcade buildings q 221 6.64 2.58 0.23 0.31 2.64
12 Streetscapes 3.87 17.70 5.57 1.45 1.42 9.87
13 Commercial arcade buildings 1.48 2.82 7.48 0.20 0.20 1.64
14 Monumental arcade buildings D 0.80 3.33 5.25 0.25 0.25 1.67
15 Residential arcade buildings oors 0.41 6.00 10.62 0.95 0.97 143
16 Streetscapes 0.36 1.67 8.38 0.22 0.23 117
17 Commercial arcade buildings 2.46 10.50 6.20 0.77 0.24 5.50
18 Monumental arcade buildings Col d 0.36 1.50 10.92 0.25 0.23 121
19 Residential arcade buildings olonnades 0.11 4.00 3.64 0.90 1.14 0.50
20 Streetscapes 0.81 3.86 20.89 0.59 0.60 3.50
21 Commercial arcade buildings 3.40 9.86 4.73 0.50 0.23 7.31
22 Monumental arcade buildings Wind 4.88 17.86 22,52 1.54 0.46 10.57
23 Residential arcade buildings mdows 419 34.00 56.02 5.38 2.43 13.79
24 Streetscapes 4.61 15.57 43.57 1.88 1.93 12.93
25 Commercial arcade buildings 2.34 4.64 1.14 0.26 0.23 3.93
26 Monumental arcade buildings Pil d waistli 2.14 8.69 117 0.20 0.24 5.92
27 Residential arcade buildings tlasters and waistlines 2.23 10.11 9.71 0.38 0.46 5.79
28 Streetscapes 0.87 1.82 0.93 0.11 0.33 1.33
29 Streetscapes Figures 0.44 2.29 4.07 0.19 0.19 157
30 Streetscapes Traffic transportation 112 5.36 2.45 0.24 0.22 2.18
31 Streetscapes Green plants 4.53 15.22 23.40 0.94 0.36 526
32 Streetscapes Surrounding buildings 1.25 2.34 5.45 0.28 0.36 1.79
Average value 2.49 9.13 9.30 0.74 0.56 4.67
Variance 4.08 60.50 149.41 0.97 0.31 14.94
Standard deviation 2.02 7.78 12.22 0.98 0.56 3.86

It can be seen that when tourists view arcade building facades and streetscape scenes,
they spend the least time and the most time in fixation count (FC) visual behavior, and
the time before the first fixation visual behavior takes the least time. The average fixation
duration (AFD) standard deviation and variance values are the smallest, indicating that
the data differ from each other and the fluctuation range is small. The standard deviation
and variance values of the time before the first fixation (TFF) are small, indicating that the
eye-movement difference and data-fluctuation amplitude are large. At the level of visual
elements, the participants spent the most time on visual behavior related to windows and
plaques, indicating that they were interested in these two visual elements.

In order to better understand the differences among the eye-tracking indicators of
different visual elements, a one-way ANOVA of the eye-tracking indicators of architectural
visual elements was carried out (Table 6). However, because there were people and vehicles
among the environmental visual elements and they only appeared in the streetscape images,
an ANOVA could not be performed for environmental elements; thus, this study mainly
analyzed the variance in the eye-tracking indicators of the architectural visual elements.

The results show that, based on the p-value > 0.05 of the average fixed duration (AFD)
eye-tracking index data, there was no significant difference in the data. The time to first
fixation duration (FFD) showed significance at the 0.05 level, with the total fixation duration
(TFD), fixation count (FC), time before first fixation (TFF), and visit count (VC) showing
significance at the 0.01 level.
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Table 6. ANOVA for eye-tracking indicators of different visual elements.
TFD (s) FC (s) TFF (s) FFD(s) AFD(s) vC
F 8.78 5.54 5.448 3.44 2.58 8.50
p-value (sig.) 0.000 ** 0.001 ** 0.001 ** 0.014 * 0.046 0.000 **
Differences in eye-tracking indicators for different visual elements
Roofs (a) 1.22 bf 352f 5.83f 0.31f 0.29 1.80 <f
Walls (b) 2.32 adeg 14.30 2,071 0.40f 0.36 5.24f
Plaques with text (c) 3.68 de 14.89 440f 1.18 1.04 8.04 ade
Doors (d) 0.76 bf 3461 7931 0.41f 0.41 148 <
Colonnades (e) 0.94 bef 497f 10.41f 0.63 0.55 2.68 <f
Windows (f) 4,27 ade 19.32 deg 31.7] abedeg 2.33 abdg 1.26 11.15 abdeg
Pilasters and 190" 6321 3.24f 0.24f 0.32 4241

waistline (g)

** Represents p < 0.01, which is significantly correlated at the 0.01 level. * Represents p < 0.05, which is significantly
correlated at the 0.05 level. a: roofs; b: walls; c¢: plaques with text; d: doors; e: colonnades; f: windows; g: pilasters
and waistlines. The average representation of the total fixation time for the roofs is 1.22 ¥, which shows that they
are significantly different from walls and windows. Other values are interpreted in the same way.

Among the different visual element eye-tracking indicators, the window element
had the strongest prominence. In particular, there is a clear difference between the visual
elements of doors and columns. The windows had the longest total fixation duration (TFD),
indicating that they were more likely to attract the attention of the participants. For the AFD
and FC eye-tracking indicators, the values of windows and plaque text were higher, which
also indicated that the participants had the greatest difficulty in extracting information
from the windows and plaque text, and the greatest cognitive load. The overall trend
of the FFD, TFF, and VC eye-tracking indicators was basically consistent with the TFD
trend. In summary, through the analysis of eye-tracking indicators, the visual behaviors of
tourists viewing arcade buildings and street features were measured in terms of the first
fixation duration (FFD), total fixation duration (TFD), fixation count (FC), time before the
first fixation (TFF), and visit count (VC), and they are significantly different for all five
factors; thus, we verified that Hypothesis 1 holds.

3.3. Questionnaire Data Results and Analysis
3.3.1. Questionnaire Validity Test

A total of 334 pieces of questionnaire data were imported into SPSS21.0 software for
reliability and validity testing. The results show that the reliability test A value is >0.7,
indicating that the overall questionnaire reliability is good. KMO = 0.897 > 0.8 with the
p-value (sig.) = 0.000 < 0.05, which was highly significant, and the questionnaire passed the
KMO check sum and Bartlett’s spherical test (Table 7).

Table 7. Questionnaire validity reliability test results.

Questionnaire

Commercial Memorial Arcade Residential

Composition Arcade Buildings Buildings Arcade Buildings Streetscapes Total
Cronbach’s alpha 0.865 0.830 0.872 0.849 0.904
Number of questions 8 8 8 5 29
KMO and Bartlett’s Test
KMO 0.897
Approximate chi-square 10,569.476
Bartlett’s test of sphericity df. 946

p-value 0.000
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3.3.2. Correlation Analysis

In order to verify that Hypothesis 2 is true, the subjective evaluation of the visual
elements of arcade buildings and street features and the emotional dimension of place
identity were analyzed by double-variable Pearson correlation. The correlation results are
as follows (Table 8).

Table 8. Correlation analysis.

Theoretical Dimensions of Place Identity

Visual o Visual Evaluation
Element NO. Factor Familiari Environmental  Special Trigger Cultural Sense of Place
ty Preferences Significance Memories Atmosphere Belonging Identity
01 Morphological 0.064 0.008 0.08 0.016 0.057 0.127 % 0.102 *
richness
02 Vividness of color 0.036 0.047 0.042 0.168 ** 0.037 0.005 0.095
03 Scale suitability 0.071 —0.059 —0.006 —0.037 0.005 —0.085 0.092
Roofs Proportional
04 har o 0.011 —0.004 0.027 0.071 0.054 0.019 0.09
armonization
05 Decorative 0.021 ~0.139 ~0.036 —0.052 ~0.072 —0.076 ~0.103 *
sophistication
06 Morphological 0.041 0.032 0.041 0.037 —0.017 —0.074 0.087
richness
07 Vividness of color 0.069 0.073 0.036 0.078 0.059 0.011 0.097
Walls 08 Scale suitability 0.083 —0.011 0.062 —0.002 —0.016 —0.051 0.068
09 hPr"Por.“‘m.al 0.023 0.019 0.046 0.072 —0.023 0.000 0.041
armonization
10 Decorative —0.019 0.000 —0.061 0.003 —0.046 ~0.106 ~0.045
sophistication
Morphological - " -
11 . —0.021 —0.052 0.049 0.188 0.131 —0.051 0.156
richness
12 Vividness of color 0.141* 0.002 0.028 0.122% —0.02 0.002 0.163 %
Plaques with 13 Scale suitability 0.124* 0.033 0.027 —0.022 0.02 —0.072 0.032
text 14 Proportional 0.043 —0.071 0.035 0.004 0.054 —0.07 0.096
harmonization
15 Decorative —0.045 —0.091 —0.053 —0.005 —0.114* —0.078 —0.015
sophistication
16 Morphological 0.049 0.056 0.082 0.004 0.084 0.094 0.006
richness
17 Vividness of color 0.113* 0.072 0.086 0.145 % 0.081 0.098 0.03
Doors 18 Scale suitability 0.110* 0.007 0.023 0.034 0.003 0.031 0.044
19 hPrOPOIF‘OITal 0.001 —0.014 —0.008 0.037 —0.100 ~0.016 0.009
armonization
20 Decorative 0.046 —0.052 —0.019 0.054 ~0.103 * —0.034 0.057
sophistication
21 Morphological 0.008 0.05 0.006 0.004 0.052 0.109 * 0.034
richness
2 Vividness of color 0.091 0.069 0.075 —0.006 0.066 0.001 0.041
23 Scale suitability 0.028 0.09 —0.009 0.061 0.014 0.062 0.099
Colonnades Proportional
24 har o 0.031 0.012 0.033 0.031 —0.011 0.058 0.063
armonization
25 Decorative 0.025 —0.066 —0.064 —0.124* —0.09 —0.075 0.089
sophistication
Morphological "™ " "
26 | 0.017 0.045 0.008 0.155 0.066 0.124 0.146
richness
27 Vividness of color 0.016 0.004 0.021 0.121% 0.074 0.037 0.139 *
. 28 Scale suitability 0.008 0.06 0.050 0.082 0.026 0.090 0.036
Windows Proportional
29 har 0.062 0.028 0.045 0.126* 0.031 0.044 0.012
armonization
30 Decorative —0.016 —0.015 —0.017 0.099 —0.036 —0.041 —0.028
sophistication
31 Morphological 0.036 —0.01 0.077 0.043 0.005 0.119* 0.009
richness
0 32 Vividness of color 0.038 0.082 —0.023 0.051 0.004 —0.048 0.055
Pilasters 33 Scale suitability 0.115* 0.029 0.034 0.055 0.085 0.022 0.002
o 34 Proportional —0.046 0.095 0.009 0.037 0.044 0016 0.062
waistlines harmonization : : ! : : ! !
35 Decorative 0.014 ~0.019 0.054 0.075 —0.006 ~0.012 —0.058

sophistication
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Table 8. Cont.

Theoretical Dimensions of Place Identity

Visual Visual Evaluation
NO. - Environmental  Special Trigger Cultural Sense of Place
Element Familiarity
Preferences Significance Memories Atmosphere Belonging Identity
36 Morphological ~0.055 0.110* ~0.021 0.014 0.033 0.017 0.022
richness
37 Vividness of color 0.057 0.078 0.050 0.062 0.085 0.115* 0.010
Surrounding 38 Scale suitability 0.002 0.081 0.010 —0.004 0.019 0.060 0.055
buildings 39 hPrOP"r.“‘m.al 0.02 0.064 0.084 0.142% 0.067 0.025 0.028
armonization
40 Decorative —0.022 —0.043 0.037 0017 0.075 0.017 ~0.079
sophistication
Morphological .
41 ! 0.041 —0.037 0.042 0.041 0.034 0.078 0.117
richness
42 Vividness of color 0.043 0.039 0.016 0.06 0.061 0.110* 0.045
Fi 43 Scale suitability —0.010 0.061 0.008 0.041 0.034 0.104 0.027
1gures Proportional
44 ot —0.063 0.016 0.054 0.006 —0.049 —0.025 0.094
armonization
45 Decorative 0.016 —0.038 0.007 0.045 —0.022 0.035 —0.040
sophistication
46 Morphological —0.043 —0.048 0.011 —0.027 —0.013 0.002 0.065
richness
47 Vividness of color 0.062 0.081 0.185 ** 0.015 0.081 0.09 0.135*
G 48 Scale suitability 0.077 0.148 ** 0.032 0.100 0.093 0.129 * 0.000
reen plants Proportional
49 har o 0.025 —0.014 0.102 0.101 0.092 0.013 0.022
armonization
50 Decorative —0.013 —0.044 —0.012 —0.015 —0.023 —0.031 —0.014
sophistication
51 Morphological 0.096 —0.033 0.074 0.033 0.092 0.052 0.020
richness
52 Vividness of color 0.104 0.056 0.087 0.097 0.04 0.101 0.041
Traffic trans- 53 Scale suitability 0.040 0.103 0.059 0.065 0.086 0.103 0.059
portation 54 hP roportional 0.080 0.029 0.031 0112 * 0.069 0.028 0.023
armonization
55 Decorative 0018 —0.024 0.078 —0.044 0.021 0.059 ~0.070
sophistication

** Represents p < 0.01, which is significantly correlated at the 0.01 level. * Represents p < 0.05, which is significantly
correlated at the 0.05 level.

From the results in the table, the following can be obtained:

(1) A total of 12 visual evaluation factors’ correlations with the intrinsic dimension of
place identity showed significance at the level of 0.05; a total of 19 visual evaluation factors’
correlations with the intrinsic dimension of place identity showed significance at the level
of 0.01.

(2) From the perspective of the visual element category, the evaluation factor of plaque
text on the fagades of arcade buildings had the strongest correlation with place identity,
and the evaluation factor of plaque text showed that a significant correlation of the value
of the trigger-recall correlation coefficient with the theoretical dimension of place identity
was the highest (0.188). The evaluation factor of green plants in the visual elements of
the street landscape had the highest correlation with the dimension of place identity and
identity attitude, and the correlation coefficient value of environmental preference between
the evaluation factor of plant color brightness and the dimension of place identity theory
was the highest (0.185).

(8) From the perspective of the evaluation factor categories, the significance evaluation
factor of decorative refinement and the correlation coefficient of place identity emotion are
negative; thus, decorative refinement has a negative-correlation relationship with the place
identity emotion, and the other significance evaluation factors have a positive correlation
coefficient with the place identity emotion. Thus, the evaluation of form richness, color
brightness, scale suitability, and proportional coordination have a positive-correlation
relationship with the place identity emotion.

(4) The absolute value of the correlation coefficient between the evaluation factors show-
ing a significant correlation and the identification emotion was <0.3, indicating that these
31 influencing factors were weakly correlated with the identification effective relationship.
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3.3.3. Linear Regression Results and Analysis

In order to verify the common visual elements and their significances that affect the
identity emotion in different types of arcade buildings and streetscapes, multiple linear
regression analysis was used to set the dependent variable as the identity attitude (that
is, the “identification emotion for arcade buildings and streetscapes”). The independent
variable is the evaluation factor of each visual element, and the model summary, ANOVA
results (Table 9), and coefficient table results (Table 10) were obtained through analysis.

Table 9. Multiple linear regression model results.

Model R R?2 Adjusted R? Standard Error of the Estimate Durbin-Watson F p-Value
1 0.454 0.206 0.175 1.242 1.939 1.678 0.038

Table 10. Multiple linear regression model data table.

Non-Normalized Coefficient CS tag._??rit
Dependent Variable Argument oethicie t p-Value
B Standard Error Beta
(constant) 2.309 0.412 5.607
Place identity of Morphological richness 0.165 0.137 0.165 1.209 0.228
arcade buildings and Roof Vividness of color 0.056 0.154 0.059 0.365 0.715
streetscapes 00ls Proportional harmonization 0.155 0.147 0.151 1.052 0.293
Decorative sophistication —0.121 0.147 —0.126 —0.828 0.408
Wall Morphological richness 0.005 0.082 0.005 0.066 0.947
aks Scale suitability 0.139 0.072 0.152 1.922 0.156
Morphological richness 0.141 0.079 0.146 1.787 0.045 *
Vividness of color 0.171 0.079 0.189 2.169 0.031*
Plaques with text Scale suitability 0.022 0.08 0.022 0.271 0.787
Proportional harmonization 0.073 0.084 0.071 0.868 0.386
Decorative sophistication —0.062 0.075 —0.067 —0.825 0.410
Morphological richness 0.104 0.078 0.11 1.332 0.184
Vividness of color 0.072 0.074 0.079 0.973 0.332
Doors Scale suitability 0.032 0.076 0.034 0.417 0.677
Proportional harmonization 0.012 0.078 0.012 0.154 0.878
Decorative sophistication —0.088 0.08 —0.095 —1.104 0.27
Morphological richness 0.159 0.081 0.161 1.973 0.053
Colonnades Vividness of color 0.136 0.082 0.146 1.661 0.098
. . Decorative sophistication 0.127 0.081 0.141 1.582 0.115
Place identity of
arcade buildings and Morphological richness 0.106 0.076 0.107 0.204 0.038 *
streetscapes Vividness of color 0.094 0.082 0.102 1.135 0.047 *
Windows Scale suitability 0.050 0.080 0.052 0.624 0.533
Proportional harmonization 0.084 0.077 0.088 1.086 0.278
Decorative sophistication —0.086 0.074 —0.094 1.165 0.245
Morphological richness 0.001 0.083 0.001 0.013 0.990
Pil ith Vividness of color 0.059 0.076 —0.064 0.778 0.437
1 as*,er?‘”“ Scale suitability 0.081 0.075 0.088 1.083 0.280
waistline Proportional harmonization 0.069 0.079 0.071 0.881 0.379
Decorative sophistication —0.056 0.076 —0.059 0.734 0.463
Surroundin Morphological richness 0.009 0.066 0.170 0.129 0.198
buildines & Vividness of color 0.021 0.065 —0.022 —0.323 0.747
& Proportional harmonization —0.046 0.068 —0.048 —0.675 0.500
Green plants Vividness of color 0.154 0.066 0.009 2.353 0.029 *
P Scale suitability 0.071 0.072 0.073 0.994 0.321
Figures Morphological richness 0.139 0.068 0.135 0.733 0.057
Traffic| Proportional harmonization 0.141 0.068 —0.147 —2.076 0.059
transportation

* Represents p < 0.05, which is significantly correlated at the 0.05 level.

From the results of the overall regression model data in the above table, the following
was found:

(1) F=1.678, and p = 0.038 < 0.05, representing the significance of the model at the
level of 0.05. The model passed the F test, the whole was linearly related to the dependent
variable, and the model was established.
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(2) The adjusted R2 takes into account the number of arguments used to predict the
target variable and can determine whether adding a new variable to the model will increase
the fit of the model. The adjusted R? value was 0.175, which represented that 35 influencing
factors could explain 17.5% of the reasons for the change in identification emotion (that is,
17.5% of attachment emotion was caused by these 35 influencing factors), and the model fit
was average.

(3) Durbin-Watson (D-W value) = 1.939, which is close to 2, indicating that no auto-
correlation was generated, which is consistent with data independence.

According to the significance and correlation coefficients of the independent and
dependent variables, the following was obtained:

(1) According to the morphological richness of the plaque text as an independent
variable (p = 0.045 < 0.05, and regression coefficient B = 0.146), color brightness of the
plaque text (p = 0.031 < 0.01, and regression coefficient B = 0.171), window morphological
richness (p = 0.038 < 0.05, and regression coefficient B = 0.106), window color brightness
(p = 0.047 < 0.01, and regression coefficient B = 0.094), and plant color brightness
(p = 0.029 < 0.05, and regression coefficient B = 0.154), there was a positive correlation
between the evaluation factors of these five visual elements and the identification emotion,
and the significance value was weakly correlated.

(2) Based on the levels of the evaluation factors, the evaluation factors of the five
visual elements that had significant impacts were concentrated in the two evaluation
indexes of morphological richness and color brilliance, and the correlation coefficients of
the evaluation factors were > 0, indicating that the evaluation factors of morphological
richness, color brilliance, and identity emotion were positively correlated.

(3) The correlation coefficient of the evaluation factor of decorative fineness among
the 35 visual elements was > 0, indicating that there was a negative correlation between
the decorative fineness of visual elements and the identification emotion; however, the
significance p-value was >0.05, indicating that the influence of decorative fineness on the
identification emotion was not significant. The linear regression results are also consistent
with the correlation analysis results.

4. Discussion

In this study, the visual behavior characteristics of different visual elements in arcade
buildings and streetscapes were compared with eye-tracking experiments, which confirmed
that there were significant differences in the eye-movement behavior for different visual
elements, and the correlation between the specific evaluation factors for the visual elements
and specific dimensions of place identity was analyzed in combination with the SD method.
The existing research on the dimension of place identity is mainly carried out from the
psychological perspective of individuals and human geography, and there is less focus
on the influence of objective visual elements on the emotion of place identity [21], which
provides empirical evidence for the correlation between arcade architecture and streetscape
visual elements and place identity theory.

In addition, considering the increasing influence of public participation on the for-
mulation of government urban planning policies [22], this study also provides a way for
tourists to participate in environmental quality monitoring and improvement through
eye-tracking data acquisition and questionnaire surveys. The existing visual environment
can undergo a more systematic subjective evaluation, thereby providing support for the
visual perception control of existing buildings and streetscapes.

According to the above research, visual elements have a certain correlation with the
identity emotion of a place, especially the subjective evaluation of the three visual elements
of plaque text, windows, and green plants, which have a certain impact on the identity
emotion. In the field of architectural and street quality aesthetics, architectural interfaces
and plant visual elements are crucial for street quality evaluation [23], which also provides
support for the results of this study. For arcade architecture research, the architectural
decoration shape focuses on the decoration around the windows and pillars. Tourists
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often pay attention to places with rich forms, which also means that, in the eye-tracking
experiment, the subjects’ visual behaviors towards the visual elements of the windows and
other elements had significant differences. However, the construction of arcade buildings
has been influenced by Westernism, and the fagade decoration of arcade buildings is
mixed with Western architectural elements. This style is contrary to traditional mainstream
Chinese decoration [24]. This may explain the perception that the more elaborate the
decoration, the more difficult it is to generate identity feelings, although it does not have a
significant effect on identity emotions.

There are still some limitations and shortcomings in the study. An important limitation
of this study is the use of architectural and streetscape imagery. Indeed, experimental pho-
tos cannot completely replace the actual scene; thus, in retrospective interviews, especially
in terms of the building facade images, the participants lacked a sense of substitution, and
the experimental results may have been influenced by the way the photos were taken. In
addition, the differences in the visual perception of the buildings and street styles accord-
ing to the tourists’ different environmental preferences were not taken into account, and
although this study has some significance for exploring the relationship between visual
elements and place identity, it is not possible to draw broader research conclusions. In
future studies, it will be necessary to expand the comparison between the visual elements
in more scenes and the main body of visitor evaluation.

It has been found in previous studies that women are more interested in the overall
landscape, while men are more concerned with the parts of the landscape with prominent
human architectural features, complex colors, and open space [25]. The eye-tracking
experimental data in the field of art viewing show that there is a correlation between the eye-
tracking data results and the participants’ interest preferences [26]; thus, the relationship
between the tourists” environmental preferences and visual elements, perception, and
identity emotions must also be considered. However, another study also pointed out that
in an eye-tracking experiment pertaining to the architecture and landscape of Huizhou’s
historic streets in China, traditional elements and landscape facilities are more likely to
cause tourists to demonstrate a variety of behaviors. [27]. In this experiment, the main type
of image used is building facade images, the position of the visual elements in each image
is more uniformly distributed, and the photo size is uniform, so the position of the visual
elements is not discussed in this study, but the extension and discussion of the relative
position of visual elements and visual center points will be added in subsequent studies.

5. Conclusions

This study used eye-tracking technology and the SD method to evaluate the visual
behaviors, subjective evaluations of visual elements, and identity emotions of tourists
through images of arcade building facades and street features. The correlation between the
visual elements of arcade architecture and place identity from the tourist’s perspective is
discussed, and the results show the following.

In the process of viewing the images of arcade buildings and street styles, visitors have
significant differences in the five pieces of eye-tracking index data from different visual
elements of building facades and street styles, namely the first fixation duration (FFD),
total fixation duration (TFD), fixation count (FC), time before the first fixation (TFF), and
visit count (VC), among which the visual elements of windows are the most significant,
especially compared to doors. Visual elements such as colonnades are clearly different,
assuming that Hypothesis 1 holds.

According to the results of the questionnaire data on the tourist evaluation of the
influence of arcade architecture and street-style visual elements on place identity, the
arcade buildings and street-style visual elements in the port-opening area of Shantou
Small Park are correlated with place identity. Moreover, the evaluation factors of five
visual elements, namely, plaque text morphological richness, plaque text color brightness,
window morphological richness, window color brightness, and plant color brightness,
showed a significant weak correlation with the place identity emotion, and in the visual
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element evaluation factor of arcade architecture and style, there was a negative correlation
between decorative fineness and the identification emotion. However, the influence effect
was not significant, assuming that Hypothesis 2 is true.

This research has certain limitations in regards to perception of street style, the breadth
of evaluation subject samples, and demographic characteristics, so the comparison of
differences between evaluation subject characteristics will be added in follow-up research,
and the relationship between visual elements and visual centers will be explored.

This research is essential for improving the visual perception evaluation of historic
districts, street features, and architectural heritage. Through eye-tracking experiments, the
visual elements of building facades and street styles that tourists pay attention to were
extracted and combined with subjective perception evaluation to explore the influence of
the visual elements of arcade buildings and street styles on the identity and emotion of
places. The research results can provide a basis for the protection and utilization of arcade
architectural elements. Priorities for the protection of and improvement in architectural
heritage can also be refined according to the magnitude of the impact. Visual elements
that negatively affect people’s perception can be prioritized for improvement. The phased
research results can provide a perceptual analysis method for the visual environment of
buildings and streets, a research paradigm for the evaluation of the visual environment
of historical streets in other cities, and effective data support for the visual planning,
guidance, and placement of historic districts, which will be of great significance and value
for improving the visual environment quality of historic districts.
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