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Abstract: Previous studies on visual perception and landscape element preference have mainly
focused on urban green spaces such as parks and forests; the visual attraction potential of historical
gardens has been less explored. Based on the analysis framework of the visual landscape experience,
this study employed normalized eye-tracking data and preference questionnaires to compare the
difference in visual attraction of typical walking scenes between historical gardens and urban parks.
The results showed that in terms of landscape elements, the variation fluctuation of the fixation time
on various landscape elements by participants viewing historical garden walking scenes (HGWSs)
was less than for urban park walking scenes (UPWSs). Additionally, the visual perception scores of
the former (i.e., fascinating, coherent, complex, and mysterious) were higher than the latter. In terms
of the visual attention area, the visual exploration of HGWSs around the scene (i.e., top, bottom, left,
and right) was longer than for UPWSs, while the latter’s central fixation time was longer than that
of the former. The visual attraction of HGWSs was related to the foreground and middle ground,
while that of UPWSs was related to the middle ground and background. Additionally, for policy
makers and managers of urban green spaces, the recommendation of the present study was to
consider and evaluate the differences between HGWSs and UPWSs in terms of visual attraction
before policy establishment.

Keywords: eye tracking; historical gardens; visual attention; urban parks; spatial configuration;
visual perception

1. Introduction

The historical garden is rich evidence of the interconnection between local culture and
natural features; it is an important cultural and ecological heritage for the city [1]. Previous
studies have revealed the use of historical gardens to record social lifestyles [2,3], tourists’
experiences [4,5], and various techniques for investigating and maintaining historical
gardens [6,7]. However, few scholars realized that historical gardens are urban green spaces
where recreational opportunities for residents can be provided. Initially, most gardens were
created to decorate private houses instead of attracting tourists or residents [4]. However,
with social evolution, most of them turned from private gardens to public gardens. In recent
decades, fast urbanization has resulted in crowded cities, and accordingly, the demands
for green spaces have increased. This made historical gardens more valuable than ever [2].
To increase urban green spaces and encourage more citizens to visit historical gardens,
it is necessary to understand the environmental characteristics of historical gardens that
attract people, and especially their advantages and disadvantages relative to other urban
green spaces.

The visual quality of the urban green space is one of the most important factors that
attracts visitors [8]. From the application of live photographs, as well as photomontages and
model landscape simulations [9], to the attempts of virtual reality environments, landscape
visualization has always been an indispensable part of the visual quality and visual impact
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assessment of urban green spaces [10]. Furthermore, it has been employed for assessing spe-
cific scenes as seen in urban forests, parks, cemeteries, green roofs, and open waters [11-14],
for evaluating the organization and composition of landscape elements [15-19], and for as-
sessing the visual intervention of landscape design and management [20-22]. In these stud-
ies, classic paradigms in environmental psychology, such as bio-evolutionary theory [23],
the preference matrix [24], the scenic beauty estimation method [25], psycho-evolutionary
theory [26], and the attention restoration theory [27], have helped make a clear connection
between landscape characteristics and visual preferences in the urban green space.

In recent years, eye-tracking technology has provided a new approach to measuring
the observer’s eye response to urban green spaces. In landscape research, it detects and
records the eye movements (e.g., fixation time, saccade amplitude, scan-path length, blink
rates) while watching an image, and analyzes the image components that may lead to
higher visual attention [28]. Inspired by De Lucio (1996), who researched the correlation
between image landscape attributes and visual exploration modes in the late 1990s [29],
many scholars have explored the effects of landscape elements (e.g., tree, bush, grass,
flower, water, hardscape, and visually dominant elements), landscape features (e.g., open-
ness, heterogeneity, and fractal dimension), seasonal features (e.g., spring, summer, fall,
and winter), photograph types (e.g., openness and heterogeneity), observer backgrounds
(e.g., expert or non-expert, familiar or unfamiliar) and visual strategy styles (e.g., on-site
and off-site) on the visual perception of urban green spaces [8,30-33]. They found that
the observer’s eye movement indicators (e.g., fixation time, fixation counts) were signifi-
cantly correlated with urban green space landscape preferences [8,34]. Specifically, people
displayed a longer mean fixation time and a lower number of fixations when viewing
natural scenes, and a higher fixation time when viewing artificial landscapes and other
heterogeneous elements [8,30,35,36]. Notably, less attention was paid to the importance
of cultural landscapes (e.g., historical buildings) in urban green spaces, especially how
cultural landscape elements affect visual perception. In terms of landscape spatial charac-
teristics and human eye movement patterns, scholars have revealed a significant correlation
between the proportion of landscape elements, the complexity or fascination of scenes,
and the eye movement patterns [8,35,36]. Many studies have discovered the importance
of the spatial distribution of visual attention [29]. For instance, viewing the scene center
was useful for quickly extracting important visual information [37,38], but the differences
in the spatial distribution of different urban green space scenes that attract human visual
attention have rarely been analyzed.

Based on these studies, most scholars have focused on the visual perception and
landscape element preferences of urban green spaces such as urban forests and parks.
However, comparative studies on eye movement for different types of urban green spaces
to attract visitors’ visual attention are still in the initial stages [31,32]. Moreover, although
many historical gardens provided beautiful visual resources to attract visitors before the
emergence of urban parks, few studies have discussed their environmental preferences and
eye movement characteristics because of the excessive concern for their heritage value.

In fact, historical gardens and urban parks have different spatial structures and ele-
ment characteristics. In the Jiangnan area of China, the historical garden systematically
organizes regional characteristic landscape elements such as rocks, plants, historical build-
ings, and stone bridges with cultural connotations, and creates a series of rich visual
experiences in small spaces according to the composition principles of Chinese paint-
ing [39,40]. The previous studies point out that, although urban parks are diverse in type
and structure, they usually involve natural and artificial landscape elements. The natural
elements include trees, shrubs, powers, gradients, and variable kinds of water, while the
artificial elements include paved surfaces such as plazas, pathways, platforms, and modern
architecture [8,11,17].

Historic gardens and modern urban parks are representatives of the past and present
recreation places of residents; it is a valuable research topic, but studies have rarely evalu-
ated and confirmed the difference between them from the perspective of visual experience.
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This study aims to provide new insights into the visual attraction of urban green space
walking scenes, as well as for exploring a comprehensive triangle method of landscape
elements, eye movement data, and visual perception, to compare visual attraction differ-
ences between historical gardens and urban parks. The purposes of this study are (1) to
investigate whether there are differences in visual attention and visual perception between
historical garden walking scenes (HGWSs) and urban park walking scenes (UPWSs), and
(2) to compare the correlations between HGWSs and UPWSs on landscape elements, visual
attention, and visual perception.

2. Method
2.1. Study Sites

Suzhou, a city located in Southeast China, has a history of 2500 years, and 12.7483 million
residents. It is famous for its historical gardens. From the 10th to the 19th century, many
scholars, retired senior officials, and rich merchants built their private gardens in Suzhou.
Given that most gardens were built in the city center, they were usually small in size
(0.86 &= 1.06 ha) [41]. In this limited space, the humanmade environment was deliberately
shaped with small buildings, corridors, and pavilions to fit the natural elements (e.g., trees,
water, rocks), as well as to create visually rich scenery layers [40]. At present, there are
108 historical gardens in Suzhou, nine of which were listed as “World Cultural Heritage
Sites” by the United Nations Educational, Scientific and Cultural Organization. However,
most gardens are no longer private and are now open to the public; they were visited by
486.04 million and 600.99 million people in 2020 and 2021 [40]. Additionally, since the
20th century, Suzhou has also built 120 parks (13.25 £ 15.09 ha), such as comprehensive
parks, strip parks, specialized parks, as well as community parks [42], under the influence
of modern lifestyles.

2.2. Stimulus Materials

Since walking is the participants’ main mode of transport to the urban green spaces,
most studies on visual attraction started from this premise [30,31]. Based on this, the
researchers in this study took 423 photographs from 17 historical gardens and 12 urban
parks to include as many walking scene characteristics as possible. To reduce the influence
of weather, season, and equipment, all photographs were taken in spring (from April to
May 2021), on overcast days without direct sunlight, and using the same camera (Cannon
EOS-M3). The viewpoint height was 1.60 m at eye level when taking photographs, and the
focal length was set the same. Five landscape experts selected 46 experimental stimulus
photographs based on the representative content characteristics of historical gardens and
urban parks, with 23 historical gardens and urban parks, respectively. First of all, the
experts excluded 35 photos of incomplete walking scenes, such as images that mixed the
pedestrian and motorway; secondly, the other 75 photos were excluded because they did
not possess the properties of HGWSs and UPWSs, for example, the images of modern
sculpture in HGWS or high-rise residential buildings that blocked the sky of HGWSs and
UPWSs; additionally, 46 images were excluded because some elements in them such as cars,
trash cans, and people might interfere with eye movement experiments. Finally, according
to the universality of the photographed scenes, the experts selected 23 HGWS and UPWS
photographs from the remaining 267, and each selected photograph needed at least four
experts’ agreement. The final selected photographs, representing a series of walking scenes,
were from 4 historical gardens and 6 urban parks, mainly from the older city and the new
city (Gusu district) (Figures 1 and A1, Tables 1 and Al). All photographs were automatically
adjusted for brightness level and contrast balance using Adobe Photoshop CS6.
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Figure 1. Schemes follow the same formatting. Black triangle means other urban parks.

Table 1. Feature description of typical walking scene in historical gardens and urban parks.

Category HGWS Example UPWS Example

Sky Slightly visible, overcast sky Massively visible, overcast sky

Plant Scattered trees, shrubs Neat street trees and woods, neatly
without trimming trimmed shrubs and lawn
Decorative pave with pebble, tile and Asphalt, cement and pave stone,

Road .. .
stone, steps, winding and narrow road  wide path

Rock Decorative rockery stacked by Natural rock

Taihu stone
Waterscape  Natural pond
Exquisite historical building, such as
corridors and pavilions
Wooden railing, decorative lantern,
stone fence

Artificial waterscape

Building Simple modern architecture

VDE Light poles, signage, metal railing

Notes: VDE: Visually dominant elements.

To distinguish landscape types in diverse environments, many previous studies set up
an area of interest (AOI) for the quantification of landscape elements in the experimental
stimulus pictures [8,30]. To compare the visual attention of the participants in each AQOI,
different-colored markers in Adobe Photoshop CS6 were used in this study to calculate
the percentage of the AOI of each landscape element relative to the total area of the
image (Figure 2). Figure 2c,d describe the pixel labeling of the vertical direction and
horizontal direction in HGWSs; Figure 2e,f describe the pixel labeling of the horizontal
direction and vertical direction in UPWSs; Figure 2g,h show the difference in the percentage
distribution of different landscape elements between HGWSs and UPWSs. Figure 2e,f show
the difference in the percentage distribution of different landscape elements between
HGWSs and UPWSs. In general, a higher percentage of visible hard landscapes (rock,
buildings, and visually dominant elements) and the road was present in the HGWSs
compared to the UPWSs, while the percentage of visible soft landscapes (sky, tree, and
bushes) was lower.
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Figure 2. Schematic diagram of the pixels of the pictures used as stimuli: (a) An original photograph
of HGWS; (b) An original photograph of UPWS; (c) A pixel labeling of vertical direction in HGWS;
(d) A pixel labeling of horizontal direction in HGWS; (e) A pixel labeling of horizontal direction in
UPWS; (f) A pixel labeling of vertical direction in UPWS; (g) The percentage of landscape elements in
HGWS; (h) The percentage of landscape elements in UPWS.

2.3. Participants

The study recruited 68 healthy college students to participate through social platforms
(Tencent Mobile QQ and WeChat) using the snowball method. After excluding participants
with visual impairments (N = 5) and technical failures (N = 2), a total of 61 participants’
eye-tracking data were collected, including 21 males and 40 females, 48 undergraduates
and 13 postgraduates, aged from 18 to 25 years (M = 20.86, SD = 2.15). The participants
included majors in civil engineering (N = 32), art (N = 22), and urban planning (N = 7). We
did not consider the sex balance because according to previous studies, sex did not play an
important role in eye movement characteristics [32].

2.4. Apparatus

The study used a reflective eye tracker (aSee pro, 7 Invensun Technology Ltd., Beijing,
China) to measure eye movement with a sampling rate of 256 Hz. The display (DELL
OPTIPLEX 760) employed for showing experimental images had a screen resolution of
1920 x 1080 pixels, and the screen diagonal was 58.42 cm. The eye tracker was arranged
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under the PC monitor, and the presentation and data processing of the stimulation device
were controlled by aSee pro 3.2 software.

2.4.1. Visual Attraction Measurement

Fixation time was used to compare the participants’ visual attention and exploration
differences when they watched the walking scenes of historical gardens and urban parks.
The sum of all fixation times in AQ]I, in milliseconds (ms), has been used in previous studies
to check the participant’s visual attention [8,30]. In this study, the AOI of fixation time
was presented in two different ways. The first presentation was associated with landscape
elements and was used to count the fixation time when the participants watched different
landscape elements (e.g., sky, rock); In the second presentation, it was associated with the
distribution of fixation time in the scene. Researchers divided the image into 3 horizontal
rows and 3 vertical columns (Figure 2e,f), which were used to measure the fixation time
of the participant’s horizontal (i.e., top, middle, and bottom) and vertical (i.e., left, middle
and right) viewing. Previous studies showed that the horizontal layering of landscape
photographs was usually related to the field depth of the background, middle ground, and
foreground, while the vertical layering was usually related to the sight’s breadth [43,44].

This study used a relative AOI to measure fixation time, namely, the fixation time in
an AOI divided by the percentage of AOI area relative to the total image area [30]. This
approach aimed to help us compare eye-tracking data from different AOIs [31].

2.4.2. Visual Perception Measurement

AQI analysis of fixation time could distinguish the participants’ visual attention distri-
bution when viewing images, but it could not explain why they were attracted to certain
landscape elements or areas [45]. Previous studies on urban parks or forest scenes con-
firmed that participants’ visual perception was related to environmental preferences [12,14].
Five predictor variables were selected, namely, fascination, coherence, complexity, legibil-
ity, and mystery, to evaluate their visual perception of each photograph. Each predictor
variable was assessed by a seven-point Likert scale, ranging from “—3 = strongly disagree”
to “3 = strongly agree”.

2.5. Procedure

After the participants arrived at the laboratory, the researchers briefly introduced the
experimental process and provided the consent form. After agreeing to participate in the
experiment and providing their demographic information, the participants sat 65 cm away
from the display screen for eye-tracking calibration and to perform viewing exercises on
two photographs. Before showing each photograph, the participant had to fixate on the
cross at the screen’s center for 2 s to ensure the same starting point for exploring each
photograph, and then each photograph was displayed for 10 s. Participants were asked
to browse through 46 photographs of HGWSs and UPWSs in a non-task state, which
were randomly displayed, one for each participant. After the eye movement experiment
was completed, the participants turned to score the visual perception of each photograph
using the online questionnaire. After the eye movement experiment, the participants
spent about 30 min filling in the online questionnaire about visual perception of the
photographs, which included five predictor variables of visual performance measurement,
namely, fascination, coherence, complexity, legibility, and mystery. The entire experiment
process took approximately 50 min. All study procedures were approved by the University
Ethics Committee (IRB210520).

2.6. Data Analysis

The aSee pro 3.2 analysis software was used to process the raw eye-tracking data, and
SPSS 24.0 to analyze fixation time data and visual perception scores. Specifically, since the
fixation time data were not normally distributed, the Mann-Whitney U test was employed
to distinguish between the visual attention differences between HGWSs and UPWSs;
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the coefficient of variation helped to estimate relative variability with a fixation time of
landscape elements between HGWSs and UPWSs. Furthermore, visual perception scores
were analyzed with Cronbach’s alpha and the difference in visual preference scores between
HGWSs and UPWSs was tested by one-way ANOVA. Finally, the Pearson correlation
coefficient measurement and correlation comparison tool [46] were employed to assess the
correlation difference in the percentage of landscape elements, fixation time, and visual
perception between HGWSs and UPWSs.

3. Results
3.1. Differences in Visual Attention between HGWSs and UPWSs
3.1.1. Landscape Elements of Visual Attention

The Mann-Whitney U test revealed that there was an overall significant difference
(p < 0.001) between HGWSs and UPWSs in terms of fixation time. HGWSs had less overall
fixation time than UPWSs, and there were significant differences in the six categories
(Figure 3). Statistically, compared with UPWSs, in HGWSs more fixation time was spent on
the sky, bush, and road, while less fixation time was spent on the tree, building, and visually
dominant elements (all p < 0.001). For the fixation time of various landscape elements, the
observed coefficient of variation was 21.29% for HGWSs and 90.20% for UPWSs, indicating
that the fixation time of landscape elements in HGWSs was more stable, and in UPWSs it
was more fluctuant.
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Figure 3. Boxplot of fixation time between HGWSs and UPWSs (p < 0.01: **. The black spots are outliers).

3.1.2. Horizontal and Vertical Visual Attention Area

The results showed that the same type of landscape element received different visual
attractions when appreciating HGWSs and UPWSs. Thus, it was necessary to obtain
a more sophisticated understanding of whether the visual attention area was different
while viewing. A series of Mann-Whitney U tests was used to compare the fixation time
differences between HGWSs and UPWSs, both in horizontal and vertical areas. As shown
in Figure 4, there was a significant difference between the fixation time in each scene (all
p < 0.001) in the horizontal and vertical areas. On the horizontal visual attention area,
the statistics showed that the top and bottom areas of the HGWS attracted more fixation
time than the UPWS, while the opposite was true for the middle of the HGWS. On the
vertical visual attention area, the tests revealed that the left and right areas of the HGWS
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Figure 4. Violin plot of the fixation time difference in visual attention area between HGWS and UPWS
(p < 0.01: **. The box is interquartile, and thick horizontal line is median).

3.2. Differences in Visual Perception between HGWS and UPWS

The results of the visual perception scores showed good reliability among participants
(Cronbach’s alpha = 0.88). Figure 5 shows the significant difference in visual perception
scores between HGWSs and UPWSs (all p < 0.001). Specifically, compared to the UPWS,
participants preferred the HGWS more, as they perceived more fascination, coherence, com-
plexity, and mystery with the HGWS. Additionally, compared to the HGWS, participants
perceived more legibility in the UPWS.

3.3. Correlation Comparison of Visual Attraction between HGWS and UPWS
3.3.1. Correlation Comparison of Visual Attention Elements

Table 2 shows the correlations between the total fixation time and the percentage
of landscape elements. In the HGWS, the total fixation time had a significant positive
correlation to the percentage of the sky, building, and visually dominant elements (all
p < 0.01); meanwhile, it had a significant negative correlation to the percentage of the tree,
waterscape, and rock (all p < 0.01). In the UPWS, the total fixation time was significantly
positively correlated with the percentage of waterscape, rock, building, and visually dom-
inant elements (all p < 0.01), and significantly negatively correlated with the percentage
of tree and bush (all p < 0.05). A correlation comparison showed that the total fixation
time and the percentage of landscape elements (i.e., bush, waterscape, and rock) were
significantly different (all p < 0.01) between the HGWS and UPWS (Table 2). For example,
although the total fixation time and percentage of rock in the HGWS and UPWS were
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significantly correlated, in the HGWS it was negatively correlated, and in the UPWS it was
positively correlated.
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Figure 5. Comparison of visual perception scores between HGWS and UPWS (p < 0.01: **); data are
shown as means (SD).

Table 2. Correlation comparison of total fixation time and percentage of landscape elements between

HGWS and UPWS.
Sky Tree Bush Waterscape Rock Road Building VDE
HGWS r 0.143 ** —0.118 ** —0.014 —0.108 * —0.285 ** 0.051 0.196 ** 0.148 **
UPWS r 0.137 ** —0.102 * —0.290 ** 0.368 ** 0.535 ** 0.058 0.133 ** 0.120 **
z 0.129 1.145 7.160 —5.251 —9.268 —0.185 —0.938 0.490
p 0.897 0.252 0.000 ** 0.000 ** 0.000 ** 0.852 0.0348 0.624

Notes: N = 1403. p < 0.05: *; p < 0.01: **. VDE: Visually dominant elements.

3.3.2. Correlation Comparison of Visual Attention Area

Table 3 shows the correlations between fixation time and visual perception in HGWS,
which indicated that the more attention that was paid to these visual attention areas in the
HGWS, the higher the visual perception evaluation. Specifically, in terms of horizontal area,
the fixation time for the middle was significantly positively correlated with fascination,
coherence, complexity, and mystery (all p < 0.05), and that of the bottom area was signifi-
cantly positively correlated with fascination, coherence, and mystery (all p < 0.01). In terms
of vertical area, the fixation time for the middle was significantly positively correlated with
fascination and legibility (all p < 0.01), and that of the right was significantly positively
correlated with fascination, coherence, complexity, and mystery (all p < 0.01).

Table 3. Correlation between fixation time and visual perception in HGWS.

Horizontal Vertical
Top Middle Bottom Left Middle Right
Fascination 0.061 0.116 ** 0.196 ** 0.079 0.160 ** 0.198 **
Coherence 0.013 0.106 * 0.146 ** 0.041 0.091 0.134 **
Complexity 0.014 0.154 ** 0.089 —0.042 0.015 0.132 **
Legibility 0.001 0.036 0.068 0.046 0.194 ** 0.029
Mystery —0.005 0.126 ** 0.140 ** 0.050 0.081 0.144 **

Notes: N = 1403. p < 0.05: *; p < 0.01: **.
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Table 4 shows the correlations between fixation time and visual perception in the
UPWS. Specifically, in terms of horizontal area, the fixation time of the top was significantly
correlated (all p < 0.05) with all visual perception indexes, the fixation time of the middle
was significantly positively correlated (all p < 0.01) with legibility and mystery, and the
fixation time of the bottom was significantly positively correlated (all p < 0.05) with fas-
cination, complexity and legibility. In terms of vertical area, the fixation time of the left
was significantly positively or negatively correlated with all visual perception indexes (all
p < 0.05) except fascination; the fixation time of the middle was significantly correlated
with fascination, legibility, and mystery (all p < 0.05); and that of right was significantly
correlated with fascination and coherence (all p < 0.05).

Table 4. Correlations between fixation time and visual perception in UPWS.

Horizontal Vertical
Top Middle Bottom Left Middle Right
Fascination —0.108 * 0.064 0.090 —0.072 0.106 * 0.166 **
Coherence —0.168 ** 0.094 0.079 —0.136 * 0.038 0.130 *
Complexity 0.278 ** 0.054 —0.005 0.226 ** 0.068 —0.048
Legibility —0.316 ** 0.176 ** —0.023 —0.304 ** 0.228 ** 0.048
Mystery 0.244 ** —0.184 ** 0.012 0.242 ** —0.172 ** 0.044

Notes: N = 1403. p < 0.05: *; p < 0.01: **,

A correlation comparison showed that the fixation time of the horizontal or vertical
areas and visual perception were significantly different in HGWSs and UPWSs in many
areas (Table 5). For example, the fixation time at the top of the horizontal and the left of the
vertical was completely irrelevant to visual perception indexes in the HGWS (Table 2), but
the two were significantly related in the UPWS (Table 3). This means that the fixation time at
the top of the horizontal and the left of the vertical could hardly predict visual perception in
the HGWS. Similarly, in another area, there was little consensus on the correlation between
the fixation time of horizontal or vertical viewing and visual perception of the HGWS
and UPWS.

Table 5. Correlation comparison of fixation time and visual perception between HGWS and UPWS.

Horizontal Vertical
Top Middle Bottom Left Middle Right
Fascination 4.485 ** 1.387 2.866 ** 4.003 ** 1.455 0.875
Coherence —4.831 ** —0.321 —1.796 —4.706 ** —1.408 —0.108
Complexity =~ —7.183 ** 2.677 ** 2493 * —7.196 ** —2.198 * 4.783 **
Legibility 8.683 ** —3.752 ** 2410 % 9.523 ** —0.941 —2.038 *
Mystery —6.721 ** 8.275 ** 0.752 —5.208 ** 6.744 ** 2.671 **

Notes: N = 1403. p < 0.05: *; p < 0.01: **. The table data is the z value of the correlation comparison between
Tables 3 and 4. p < 0.05: *; p < 0.01: **.

4. Discussion
4.1. Confirming the Differences of Visual Attention between HGWS and UPWS

Kaplan and Kaplan (1989) found two dimensions that could affect the visual experience
of a landscape: spatial configuration and content. According to this theoretical framework,
we found significant differences in visual attention when participants watched HGWSs and
UPWSs. Concerning landscape elements attracting visual elements, we found that the total
fixation time and the variation fluctuation of the fixation time were lesser while viewing
HGWS photographs than while viewing UPWS photographs (see Figure 3), and the visual
perception scores of fascination, coherence, complexity, and mystery in HGWS photographs
were also higher than in UPWS photographs (see Figure 5). These results implied that the
landscape elements of the garden played an important role in reducing the fixation time and
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enhancing landscape preferences, and it also indicated that certain landscape elements and
spatial configurations in HGWSs might contribute to visual perception. This was assumed
to be the case because the historical garden designers followed the gardening theory of
“harmony with nature” [39] and attempted to reduce the contrast between artificial objects
and the natural environment in terms of edges and colors. Therefore, although the area
of artificial objects in HGWS was larger than in UPWS, it was still a “softer fascination”
than in UPWS. Kaplan and Kaplan’s (1989) attention restoration theory argued that a
certain complexity and coherence of the natural environment could easily trigger the soft
fascination that could effortlessly attract attention. On the other hand, building and visually
dominant elements (e.g., light poles) in UPWSs, which were strongly contrasting with
the natural environment, could increase passive visual attention but could not increase
visual preference. Previous studies showed that images associated with longer fixation
might mean more difficulty in processing and coding information for the observer [9], or
that the images were not as meaningful as images with shorter fixation [47]. This study’s
results confirmed and deepened previous findings, such as the attraction to artificial objects
in visual attention [47], the difference in fixation time between historical and modern
scenes [48], and the preference matrix [24].

This study also demonstrated the differences in spatial configuration between HG-
WSs and UPWSs from the perspective of the visual attention area. Both the HGWS and
UPWS visual preferences showed a central effect (see Figure 4) and confirmed previous
studies [37,38], and our findings were more in-depth than before. The significant difference
in fixation time between the HGWS and UPWS in the horizontal and vertical viewings
signifies the notable differences in the spatial configuration of landscape elements. Accord-
ing to this preference matrix [24], since the HGWS was more complicated and mysterious
in spatial composition, it was necessary to extract information through more rounds of
fixation times on photographs (i.e., top, bottom, left, and right). The visually open UPWS
photographs were higher in legibility, and fixation on the middle of the photographs helped
to extract information quickly. These findings were consistent with previous studies that
insisted that it was difficult to stimulate people to engage in a more visual exploration of
open landscapes [28,49].

4.2. Comparison of Related Factors Predicting Visual Attraction between HGWS and UPWS

The comparison found that the differences in the correlation of total fixation time and
some percentage of landscape elements (i.e., bush, waterscape, and rock) were significant
between HGWS and UPWS. These results could be explained by the figure-ground princi-
ple of the Gestalt theory, namely, the visual focus element is the figure, and the remaining
is the background [50]. For example, a small number of rocks scattered on smooth grass
in a UPWS is the figure, while a large number of rocks that shaped the topography in an
HGWES is the background. Previous studies also believed that too much rock would cause
visual attenuation [31].

Another noteworthy comparison was concentrated on the correlation of the fixation
time on horizontal / vertical visual attention areas and visual perception between HGWSs
and UPWSs. The study found that in the horizontal direction related to the depth of field,
the visual attention area of the HGWS was mainly concentrated in the middle and bottom,
while in the UPWS it was mainly concentrated in the top and middle. This is because
the garden designer used trees and buildings to shelter most of the sky and to attract the
participants by using the carefully designed winding paths and courtyard landscape in the
garden. Although people usually observed view-obstructing objects from the top to the
bottom [28], this study found that these observation behaviors were sometimes not related
to visual preferences.

Similarly, the participant’s gaze on the road at the bottom of the UPWS also made
it difficult to stimulate the participant’s visual preference. This study confirmed and
complemented previous explorations, such as the impact of sky visibility on walkability [51],
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the influence of landscape openness on eye-tracking behavior [28], and the correlation
between road material and visual preference [31].

Interestingly, the study found that in the vertical direction related to the vision field,
the fixation time on the left visual attention area of the HGWS had no significant correlation
with visual perception preferences. But on the right visual attention area of the HGWS,
the fixation time was significantly correlated to the visual perception preferences. This
finding revealed the visual asymmetry characteristic of the landscape in both sides of the
road in Chinese historical gardens. We also discovered the visual exploration tendency (i.e.,
complexity and mystery) of the landscape on the right area, and it was consistent with the
theory of environmental preference, which posits that complexity and mystery provide
opportunities for exploration. This phenomenon might be caused by the navigation design
of wayfinding under the rightward tour tradition of the Chinese garden. However, the
specific mechanism needs to be further explored.

4.3. Limitations

This study selected private gardens in southeast China to represent historical gardens,
but there are many other types and styles of historical gardens in the world. Therefore, the
influence of other historical gardens landscape elements (e.g., Japanese gardens, Persian
gardens, and French gardens) and spatial configuration on visual attractiveness should
also be considered in future studies. The experimental stimuli photographs selected for
the study were taken from the walking scenes in historical gardens and urban parks and
mainly emphasized the visual attraction on both sides of the paths when the participants
passed by. Some visual perceptions of other scenes (e.g., facing the water, the grass, or
the forest) were omitted, which to some extent might have influenced the integrity of the
conclusion of this study. Future studies can consider incorporating a series of potential
scene samples into the experiment to comprehensively compare the visual appeal and
visual attraction of historical gardens and urban parks. As for the participants of the
present study, the influence of their age, gender, educational background, and major was
not discussed. Future studies should consider other age groups if possible.

It was well known that the visual stimulus of the walking scene was a continuous scene
that changed with movement, and the natural viewing of participants would face complex
interference factors [31,34]. For plant-based parks and forest scenes, scholars conducted
surveys through non-photo-stimulation eye tracking (e.g., watching videos, virtual reality
viewing, and on-site viewing) or environmental preference questionnaires [31,33], but no
surveys were conducted for historical gardens. Future studies could explore the application
of dynamic stimuli and dynamic equipment, such as recording panoramic videos of real
scenes, augmented reality scenes, and eye-tracking mobile devices with virtual reality,
to enhance the immersion of the visual experience and avoid disturbing stimuli in the
real environment.

5. Conclusions

The historical garden is a special type of urban green space that integrates the local
culture and natural environment, but its visual attraction differences from other urban
green spaces have rarely been considered. This study found significant differences in the
ratio of landscape elements, visual attention, and visual environment preference between
historical gardens and urban parks. In general, people prefer HGWSs to UGWSs because
their mysterious and complex spatial composition is more attractive. It is a supplement
to the limited evidence of existing urban park and forest studies, such as the influence of
artificial elements on the fixation time [30], the correlation between the natural landscapes
and visual aesthetics [8], and the pattern of spatial configuration that affects environment
preference [31]. In addition, it also confirms the central focus feature of the visual attention
area in the urban park and the significant relationship between visual preference and the
middle ground and background of a scene.
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The other findings in this study are the unique characteristics of historical gardens in
visual attraction, such as the balance of visual attention on various landscape elements,
the properties of horizontal and vertical visual attention areas, and the focus of visual
attraction on the middle ground and foreground. This study provides an opportunity to
evaluate the visual value of historical gardens serving the public through eye tracking. The
findings also provide a deeper insight into the visual attraction design of different urban
green spaces and pave the way for further exploration of the visual attraction attributes for
the protection and development of historical gardens.
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Appendix A

Table Al. Descriptive statistics of landscape elements (%) in HGWS and UPWS.

Standard 95% CI 95% CI .
Mean Deviation Lower Limit Upper Limit Min Max
Sk HGWS 0.57 0.87 0.20 0.95 0.00 3.27
y UPWS 13.53 13.77 7.57 19.48 0.00 50.21
Rock HGWS 29.29 22.85 19.41 39.17 0.00 67.99
o¢ UPWS 0.12 0.59 —-0.13 0.38 0.00 2.82
Waterscape HGWS 141 433 —0.46 3.28 0.00 18.35
b UPWS 1.96 473 —0.09 4.00 0.00 14.57
. HGWS 25.43 9.76 21.21 29.65 8.55 49.69
ree UPWS 34.58 16.23 27.56 41.60 0.00 60.00
Bush HGWS 7.56 5.71 5.09 10.03 0.00 18.90
us UPWS 26.69 13.09 21.03 32.34 2.03 54.42
Buildin HGWS 18.00 18.35 10.07 25.94 0.00 53.29
8 UPWS 0.65 0.83 0.29 1.01 0.00 2.78
Visually HGWS 5.34 11.33 0.44 10.24 0.00 44.20
dominant elements UPWS 3.84 5.53 1.45 6.24 0.00 19.77
Road HGWS 12.47 4.24 10.64 14.31 5.38 20.79
oa UPWS 18.77 7.36 15.59 21.96 3.61 33.57
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Historical Garden Walking Scene Urban Park Walking Scene

Figure A1. The stimuli photos.
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