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Abstract: Based on big data, a new public space evaluation method is proposed. Using program-
ming technology to collect visitor reviews from the travel website TripAdvisor to build a database,
based on the data of 99,240 words in 1573 visitor reviews in 10 years, the connection between data
and reality is established through systematic data classification and visualization. Following an
assessment of the Kimbell Art Museum’s functionality, architectural design, and landscape design,
along with visitor feedback, a new evaluation methodology was formulated for application to public
buildings with landscapes. By utilizing the unique advantages of big data, it provides convenient
and efficient analysis methods for public spaces with similar data foundations and opens the way for
the optimization of the built environment in the information age.

Keywords: space evaluation method; big data mining; public architecture evaluation; Kimbell
Art Museum

1. Introduction

A knowledge base representing semantic relations between concepts in a network
is termed a semantic network or frame network [1]. The concept of “semantic networks”
in propositional calculus had its embryonic origins as early as 1956 (Richard H. Richens).
Rooted in Computational Linguistics, research emerged utilizing phrase-structure grammar
algorithms for sentence generation (Victor Yngve, 1960) [2]. Sheldon Klein and Robert F.
Simmons encapsulated it as “a method for controlling the sense of what was generated by
respecting the semantic dependencies of words as they occurred in the text”. Subsequently,
through practical research efforts led by numerous scholars, including M. Ross Quillian,
semantic network analysis gradually formalized its framework [3]. According to visual
analysis, semantic networks have the capacity to be automatically extracted from unstruc-
tured textual data, serving as a platform for visual text analysis. It also involved modeling
semantic relationships (Sowa, 1991) and visualizing patterns of labeled nodes and edges
(Di Battista, 1999) [1]. In recent years, this research has evolved towards social semantic
networks [4].

Currently, a single public building post-occupancy evaluation based on user reviews
is a scientific method [5–8]. Since the early 21st century, the development of big data
technology has promoted the gradual application of semantic network analysis in post-
occupancy evaluation, which has the advantages of sufficient data, rich diversity, and
spontaneity [9].

In the past 20 years, there have been more than one thousand articles on semantic
network analysis [10], but the focused fields are limited: in addition to technology research,
this method is mainly used in the landscape planning of scenic spots (accounting for
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24.6%) [11,12], whereas in the field of architectural science and engineering, related articles
only account for 1.18% [13,14], and the research usually stops at the data sorting level,
such as semantic classification and word frequency extraction, with no mature evaluation
system that can establish connections between the complex network semantic data and
actual usage based on a continuous logic [15,16]. This article summarizes a method of
identifying problems from data and converting them into design guidance, making the
structural evaluation open; therefore, the traditional top–bottom presupposition is replaced
by bottom–top spontaneity, making up for the shortcomings of traditional methods such as
lack of soft experience and visitors’ spontaneity. The method proposed in this article truly
based public building post-occupancy evaluation on the visitors’ experiences.

Python was adopted to acquire, filter, classify, and visualize the data [17]. By analyzing
the internal relation of the data, this article summarizes public building design guidance
based on semantic network analysis [18]. The classification, visualization, and analysis
approaches adopted are all original ones proposed by the study team, and they addressed
the issue of a lack of visitors’ soft experience analysis that haunts existing semantic analysis
methods and a scientific method of establishing analysis logic with big data semantic text
as the data source was proposed [19]. A pure visitor perspective was adopted to explore
architectural characteristics. The research subject can be built public buildings that have
been put into use for a certain period, available for public review and with good landscapes,
such as libraries, art galleries, etc. [20]. Urban scenic spots in major cities are predominantly
occupied by museum-type public buildings, making them prime candidates for researching
assessment methods, as indicated by evaluation rankings (Figure 1) [21].
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Evaluation systems based on computer technology have all developed from inde-
pendent case analysis to a standard system [9]. Under this background, this article takes
the Kimbell Art Museum in Fort Worth, Texas, USA as the subject, based on the reviews
gained through big data python, builds a network data and programming technology-
based evaluation system that uses semantic classification and word frequency extraction
as the basis for analysis to dig deep into the systematic spatial–temporal connection of
behavior, objects, and emotions inside the building. The Kimbell Art Museum was chosen
for study because of its distinctive blend of public functionality, curated indoor spaces, and
meticulously maintained outdoor landscapes [22]. Analyzing these elements enables the
assessment of how functional activities, indoor spaces, and outdoor environments influence
visitors in public buildings, leading to the development of a comprehensive evaluation
framework [23]. The richness of big data enables the study team to deeply explore the
correlation mechanism behind the use of buildings, therefore forming a semantic network
evaluation framework for public buildings and their landscapes, which can guide and
optimize the operation and design of the Kimbell Art Museum and similar buildings and
open up new development directions for such research.
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2. Materials and Methods

The method proposed in this study classified the effective data into three categories:
human emotions (emotion), human behavior (behavior) and objects in the building that
interact with people (object) and established a one-to-one corresponding relationship
between visitors’ reviews and the building. Following the Gephi network visualization logic
mechanism, basic data analysis (overall word frequency analysis), temporal correlation
analysis (analysis by month), spatial correlation analysis (spatial correlation analysis), and
correlation analysis with others (Gephi correlation mechanism analysis) were performed
on the three categories of reviews [24]. Data analysis covers the basic experience and
attention of visitors, the influence of time factors such as seasons on the evaluation and
landscape, and the overall relationship between the focus of the reviews in specific spaces
and emotion, behavior, and object [25]. The data analysis provided a thorough evaluation
of the building’s advantages, disadvantages, and future development trends, which is of
theoretical support for the selection of the building’s development focus, seasonal activity
planning, space quality improvement, and interaction detail improvement (Figure 2).

1 
 

 
Figure 2. Research Framework.

2.1. Data Collection and Filtering

The data source of this method was the reviews published by visitors on a tourism
website after visiting the building. Four advantages that distinguish this method from
traditional data research have been given full play in this study (Table 1) [26]:

1. Large amount of data: 1573 reviews were collected with a total of 99,240 words;
2. Data accumulation: the data covers a period of 9 years from January 2011 to Decem-

ber 2019;
3. Diversified data: In addition to the overall visiting experience reviews, single-data

content also includes tour time, ratings, and user information;
4. Data spontaneity: the content is not guided by questionnaire questions or interviews,

so it can provide a subjective evaluation from many aspects.

Since there is a lot of secondary information in the data, meaningless conjunctions,
pronouns such as such as “And”, non-associated references such as “TripAdvisor (TripAd-
visor)”, basic information such as “Kimbell (Kimbell), and words that appear too few times
were screened out, leaving 45,732 words as valid data (53,508 words were screened out)
(Figure 3).
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Table 1. Data Collection via Big Data vs. Traditional Approaches.

Survey Questionnaire Big Data

Amount of Data
Usually above thousands of

words, based on times of actual
survey

Usually above thousands of
words, based on valid samples

Usually above tens of
thousands words, based on data

source content

Time Span Days, based on survey time and
frequency

Weeks, based on number of
samples and where they are

collected

Years, based on when there was
the data source

Closeness to Research

Subjective records point to
objective problems and

phenomena, facilitating the
identification of research

directions

The questionnaire design
points to the research purpose,

and the structure is unified,
facilitating analysis

The network data points to the
user experience. The data is

complex and needs to be
processed before analysis

Spontaneity Based on objective phenomena
Interviewees passively
answers items on the

questionnaire

Users publish reviews
spontaneously

Scope of Research
Subjective screening, there

might be unexpected research
results

The questionnaire design
directly points to research
expectation with few other

possibilities

Analyzing complex data, there
might be unexpected research

results

Cost Effectiveness Human labor, time, and
facilities

Human labor, time, and effort
on questionnaire design

Network and programming
technology, no other resources

are required
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2.2. Data Collection and Filtering

The valid data was divided into three categories: behavior, object, and emotion and
20 subcategories, which realized comprehensive and specific evaluation from various
perspectives (Figure 4):

1. Behavior (reflecting the behavior of visitors in the art museum): photo-shooting,
arrival, visit, dining, and other behaviors;

2. Object (reflecting what visitors observe in the museum): landscape, architecture,
activities, exhibits, glossary, dining area, and services;

3. Emotion (reflecting the emotional feedback of visitors in the art museum): positive
emotion, negative emotion, sense of design, season, time, architectural perception,
and crowd type.

Tags according to the characteristics of the building were attached to the 20 subcate-
gories. For example, the building contains exhibition space, atmosphere space, shopping
space, and dining space, and each tag includes all the relevant valid words in the database.
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The process of building a database refers to collecting and dividing data into word
lists with the aid of programming technology. After data filtering, the effective data were
divided into three categories, and the initial connection between the data and the use of
the environment was established. Finally, each piece of data was linked to the specific
circumstance in reality through coding.

2.3. Semantic Network Analysis Mechanism

The open-source data visualization software Gephi-0.10.1 was adopted in this study
to analyze the connection status of the 44 tags and demonstrate the causal mechanism of
exploring space use. The reviews were split into sentences (ending with “.”, “?”, “!”, etc.)
to explore the correlation mechanism between the different factors (Figure 5).
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1. The size of the point: reflects the number of occurrences of the tag in the database.
The larger the point, the more attention the tag has received from visitors;

2. Number of lines: reflects the influence dimension of the tag in the network. The more
lines on the tag, the bigger the influence dimension of the point in the overall network;

3. Line width: reflects the intensity of the influence between two tags. For example, the
more pairs of two words found in the same review, the thicker the edge between the
two points, and the higher the mutual influence, and vice versa;

4. The position of the point: reflects the position of the tag in the whole network. The
closer the point is to the center of the network, the more attention the tag receives
and the bigger impact it has on other tags. On the contrary, tags at the edge of the
network are relatively unnoticed by visitors and are not an important factor affecting
their museum tour experience (Figure 6).
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3. Visualizing Data and Data Analysis
3.1. Overall Word Frequency Analysis

Overall word frequency analysis can reveal the focus of visitors’ attention in the
museum. This analysis serves to validate whether the museum’s functions and positioning
align with its intended goals while also facilitating the identification of areas ripe for
future development.

At the category level, when the proportion of behavior is the highest, visitors’ activities
in the museum are mainly behaviors such as shopping and dining. When the proportion of
object is the highest, visitors’ activities are usually connected with objects, such as buildings
and exhibits. When the proportion of emotion is the highest, visitors’ activities in the
museum usually center on the design, the season, or the extreme emotional evaluation of
the building.

At the subcategory and tag level, taking the behavior category as an example (Figure 7),
word frequency (word frequency/average word frequency within the category) was com-
pared using 1 as the ratio limit, thus quantifying the intensity of the focus, and the elements
with the highest and lowest concern were identified.
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The word frequency analysis was then visualized, and the attention to different data
was represented by the bar graph of 20 subcategories under the three categories of behavior
(purple), object (green), and emotion (yellow). The following conclusions can be drawn
from Figure 8:

1. Under the behavior category, the behavior that received the most attention was
“visiting behavior”, followed by “arrival behavior”. Among them, the elements
that visitors were mostly concerned with were “tourism”, “viewing”, and “service”,
indicating a strong emphasis on the overall tour experience.

2. Under the object category, the object that received the most attention was “exhibits”,
followed by “glossary”. Among them, “art”, “exhibits”, “cost”, and “architecture”
were the elements that attracted more attention from the visitors, underscoring their
appeal within the museum context.

3. Within the space, the areas that received a high degree of attention from the visitors
were “dining space” and “shopping space”, reflecting the importance of amenities
and facilities catering to visitors’ needs and preferences.

4. The visitors paid a lot of attention to the architectural design content, such as “light-
ing”, “hard decoration”, and other elements. The visitors also cared about architec-
tural details, on which more comments and feedback can be found. Such insights
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emphasize the significance of architectural aesthetics in shaping visitors’ perceptions
and experiences within the museum environment.
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3.2. Temporal Connection (Change of Month) Analysis

A frequency connection was established between each item and the time node to
analyze the word frequency changes, reflecting the differences in attention across different
months and the correlation between the changes in elements with the change in time. The
following conclusions can be drawn from Figure 9:

Land 2024, 13, x FOR PEER REVIEW 7 of 16 
 

The word frequency analysis was then visualized, and the attention to different data 
was represented by the bar graph of 20 subcategories under the three categories of behav-
ior (purple), object (green), and emotion (yellow). The following conclusions can be drawn 
from Figure 8: 

 
Figure 8. Overall Word Frequency (number of occurrences of each word). 

1. Under the behavior category, the behavior that received the most attention was “vis-
iting behavior”, followed by “arrival behavior”. Among them, the elements that vis-
itors were mostly concerned with were “tourism”, “viewing”, and “service”, indicat-
ing a strong emphasis on the overall tour experience. 

2. Under the object category, the object that received the most attention was “exhibits”, 
followed by “glossary”. Among them, “art”, “exhibits”, “cost”, and “architecture” 
were the elements that attracted more attention from the visitors, underscoring their 
appeal within the museum context. 

3. Within the space, the areas that received a high degree of attention from the visitors 
were “dining space” and “shopping space”, reflecting the importance of amenities 
and facilities catering to visitors’ needs and preferences. 

4. The visitors paid a lot of attention to the architectural design content, such as “light-
ing”, “hard decoration”, and other elements. The visitors also cared about architec-
tural details, on which more comments and feedback can be found. Such insights 
emphasize the significance of architectural aesthetics in shaping visitors’ perceptions 
and experiences within the museum environment. 

3.2. Temporal Connection (Change of Month) Analysis 
A frequency connection was established between each item and the time node to an-

alyze the word frequency changes, reflecting the differences in attention across different 
months and the correlation between the changes in elements with the change in time. The 
following conclusions can be drawn from Figure 9: 

   
(a) (b) (c) 

Figure 9. Word Frequency by Month. (a) Behavior in relation to time nodes; (b) Object in relation 
to time nodes; (c) Result data in relation to time nodes. 

Figure 9. Word Frequency by Month. (a) Behavior in relation to time nodes; (b) Object in relation to
time nodes; (c) Result data in relation to time nodes.

1. Under the behavior category, “having meals” is the element that attracted more
attention, and was stable throughout the year and did not fluctuate greatly with the
change of months.

2. Under the behavior category, a noteworthy correlation was observed between “rest”
and “walking”, where the prominence of one corresponded inversely with the promi-
nence of the other, suggesting a trade-off in visitor activities.

3. Under the object category, “display” was the most stable element, maintaining consis-
tent attention levels across varying time nodes.

4. Under the object category, “construction” received more attention than “architecture”,
except for a few time nodes.

5. The result data also reflect the relationship between group tours and seasonal changes.
Only in the month of August, the number of family visitors as groups increased faster
than that of individual visitors, highlighting the influence of seasonal dynamics on
visitor behavior and preferences.

3.3. Spatial Connection Analysis

In addition to the aforementioned analysis, a direct correlation was established be-
tween each item and the architectural space to precisely quantify the rate of space utilization,
thereby offering insight into visitors’ inclination towards evaluating the spatial layout. By
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meticulously computing both the spatial area and the frequency of words employed in
spatial commentary, a comprehensive understanding of visitors’ perceptions of the space
was attained. Furthermore, by leveraging the spatial scale of the subject under review, the
spatial area corresponding to a predetermined number of reviews was meticulously delin-
eated.

With all the above steps finished, a pivotal review-to-space area ratio was derived,
enabling a rigorous quantitative examination. This ratio not only provides a metric for
assessing the intensity of visitor engagement within specific spatial contexts but also
furnishes valuable insights into the spatial dynamics that shape visitor experiences. The
relationship between the number of reviews and the corresponding spatial area is illustrated
in Figure 10, offering a visual representation of the nuanced interplay between visitor
feedback and architectural space utilization.

1. Among the various areas assessed, “Landscape” occupied the largest overall area
within the museum premises, while the “exhibition hall” stood out as the area garner-
ing the highest number of reviews. This highlights the significance of both outdoor
ambience and curated exhibition spaces in shaping visitors’ experiences.

2. “Office” had the lowest reviews/area ratio, indicating relatively fewer reviews in
proportion to its spatial extent. Conversely, “restaurant” had the highest reviews/area
ratio, underscoring the heightened attention and engagement it elicits from visitors.
Following closely were the “exhibition hall” and “service area”, further emphasizing
the importance of amenities and exhibition spaces within the museum environment.

3. Across all areas except for the “office”, the reviews predominantly focused on “behav-
ior” over “object” and “emotion”. This suggests that visitors tend to prioritize their
interactions and experiences within these spaces. Conversely, reviews of the “office”
area primarily centered on “object”, with a notable emphasis on the “layout” element.
This deviation underscores the functional and design considerations associated with
administrative spaces within the museum.
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3.4. Gephi Connection Mechanism Analysis

The ring diagram (Figure 11) presents the interplay among different categories of data,
establishing a comprehensive relationship between behavior, object, and emotion. This
supplementary analysis enriches the overall study by offering a nuanced perspective on
visitor engagement within the museum environment. Aligned with the findings from the
overarching word frequency map, the diagram underscores that visitors predominantly
concentrated on eight key elements: “appreciation”, “architecture”, “construction”, “exhi-
bition”, “exhibits”, “collection”, “ticket price”, and “positive emotion”. Notably, “positive
emotion” emerged as the focal point, serving as the linchpin of the entire word frequency
map. The remaining seven elements exhibited close associations with “positive emotion”,
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underscoring their pivotal roles in shaping visitors’ tour experiences. Furthermore, the
diagram elucidates the symbiotic relationship among these elements. This holistic view not
only illustrates the significance of emotional resonance in visitor engagement but also un-
derscores the multifaceted nature of the factors influencing the overall museum experience.
It can also be seen that:

1. Under the behavior category (purple), “watching” and “eating” were the elements
that were most closely related to “positive emotion”. This suggests the high quality of
exhibitions and catering services offered at the Kimbell Art Museum.

2. Under the emotion category (yellow), excluding “positive emotion”, “sense of design”
was the most impressive element and received the most reviews. This indicates that
visitors also place significant importance on the architectural design of the Kimbell
Art Museum.

3. Under the object category (green), art exhibitions, architectural design and art mu-
seum services received a lot of attention, among which “exhibition”, “collection”,
“construction”, and “space” were the core factors that affected the tour experience
in the museum. Despite its extensive landscaped area, the museum falls short in
landscaping, as evidenced by the preceding points.
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The network diagram (Figure 12) provides insight into the group relationships that
shape the core elements of the museum tour experience, offering a comprehensive view of
the factors influencing visitor perceptions:

1. Visitors “positive emotion” mainly originated from the interconnections of “exhi-
bition”, “exhibits”, and “collection” in the museum. These elements collectively
contribute to fostering a sense of appreciation and enjoyment among visitors. The
group of “construction”, “sense of design”, and “space” was the second source of
positive emotion for visitors to the museum. The meticulous design and spatial ar-
rangement within the museum environment enhance the visitors’ overall experience.
This further underscores the Kimbell Art Museum’s excellence in exhibit curation and
architectural design.

2. While “construction” garnered relatively less attention compared to “space”, its asso-
ciation with “positive emotion” was notably stronger. This implies that the building



Land 2024, 13, 655 10 of 15

itself is seamlessly integrated into the visitor’s exhibition experience, becoming a part
of the exhibit.

3. The correlation between “landscape” and “walk” was not strong; visitors showed
a low degree of willingness to comment on these two elements at one time. This
observation implies that these aspects may not significantly impact visitors’ overall
tour experience.

4. “Weather”, “season”, and “month” were at the edge of the entire network, indicating
that weather did not have much impact on the tour experience. And “Lawn”, “sky”,
“trees”, and “surrounding environment” were also at the edge of the network, indicat-
ing that outdoor landscape elements did not have much impact on the tour experience.
In the context of the Kimbell Art Museum, the landscape area surpassed other func-
tions significantly, suggesting a higher potential for visitor interaction. However, this
indicates that the landscape design has not reached visitors’ satisfaction levels.
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4. Conclusions

By combining the data analysis with the design features of the Kimbell Art Museum
and conducting research from four perspectives of visitors’ attention, temporal connection,
space use, and overall connection [27], we can draw the following conclusions:

4.1. Spatial Layout

Kimbell Art Museum adopts a C-shaped spatial layout, and the ratio of exhibition area
to rest area is 2:1 (Figure 13). According to the data analysis, in terms of visitors’ attention,
the words related to visiting behavior had the highest frequency of being mentioned, that is,
visiting enjoyed the highest attention from the visitors. Among them, “appreciating” was
the most common behavior. Mentions of “walking” and “rest” were lower, but they were
almost even. In terms of temporal connection, the attention on walking and rest behavior
influenced each other, maintaining a stable connection state of one high and the other low.
It is known that exhibition occupies a dominant position in the behavior activities of the
Kimbell Art Museum, and the attention on rest and walking was equal, which accords with



Land 2024, 13, 655 11 of 15

Chen Xiaotang (2016) in the post-occupancy evaluation of the museum: “A good rest space
can help visitors recover their physical strength and improve their attention, so as to better
finish the tour”.
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4.2. Service Functions

The Kimbell Art Museum is equipped with service space, accounting for 17.37% of
the total area of the venue (Figure 14). In terms of space evaluation intensity, “restaurant”
(4.7 pieces/m2) surpassed “exhibition” (1.9 pieces/m2) to become the area with the highest
space evaluation degree. In terms of temporal connection, “dining” and “shopping” both
showed stable performance throughout the year, and the activity frequency did not fluctuate
greatly with the change in the month. In terms of overall connection, “eating”, second
only to “seeing”, was the most closely associated factor with “positive emotion” and is an
important behavior in providing a quality sightseeing experience. It can be seen that the
commercial attached space of the Kimbell Art Museum is well created, which improves the
tour experience and has the potential for sustainable development [28].
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4.3. Exhibition Environment Design

The Kimbell Gallery uses 16 unit vaults, two interior courtyards, and three light
wells to bring in outdoor natural light (Figure 15) [29]. This design optimizes the viewing
environment and seamlessly integrates with exhibits, contributing to its prominence among
visitors, second only to functionality [30]. In terms of visitors’ attention, showroom, which
had 4561 comments, was the space with the highest number of comments. In addition,
art exhibition, accounting for 44.52% of the attention, was the core visiting content of the
museum. In terms of temporal connection, “exhibition” was the most stable among various
factors in the object category. Unique activities and exhibitions avoid the off-season of visits
brought about by seasonal changes. In terms of overall connection, “exhibition” in the
object category was the core factor affecting the experience of art museums and was also
the factor most closely associated with “positive emotion”. It can be seen that the Kimbell
Art Museum has a good exhibition environment, and visitors’ attention is paid to proper
places. According to the analysis, exhibition halls can be designed and opened around
the lobby, park, catering area, and workshop to display exhibits of high attention. The
exhibition area is used to presuppose people’s tour paths to improve the overall attention
of visitors to the non-exhibition space [31].
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4.4. Architecture Appreciation

The Kimbell Art Museum is highly regarded in the field of architectural design. In
terms of visitors’ attention, visitors paid more attention to “construction” “(door, window,
column, etc.) than “architecture” (light and shadow, material, etc.). Different from the
analysis of light processing, spatial prototype, and form selection from a professional
perspective, visitors were more interested in visible architectural elements such as structural
style and decorative details [32]. There was little feedback on the overall appearance and
design logic of the building. In terms of overall connection, the connection between
“construction” and “positive emotion” was stronger than that of “space”. However, in
addition to being closely connected to “collection” and “exhibits”, exhibition was mainly
connected to “space”, and “construction”, “sense of design”, and “space” constituted the
second source of positive emotion for visitors in the museum. It is known that visitors are
more sensitive to visible design elements in the process of visiting, and it is easier to obtain
satisfaction through visible design elements. Therefore, formal and visible design should
be properly retained in architectural details. Moreover, the frequency of “photography”
behavior in the interior of buildings is low, and visitors are more inclined to perceive these
buildings with their eyes. It can be considered that by combining with the building itself,
an appropriate photography space can be created to guide visitors’ attention to the building
itself [33].

4.5. Landscape Design

The Kimbell Art Museum has a large landscape. (Figure 16) The construction area of
the Kimbell Art Museum (9982 square meters) is similar to the landscape area (8600 square
meters), but in terms of visitors’ attention to the landscape, the visitors’ attention was
the lowest among those in the object category. In terms of temporal connection, visitors’
evaluation of the landscape had an obvious peak in August, and August was the only
month in which the rising trend of family visitors was higher than that of individual
visitors. In terms of spatial evaluation intensity, the overall area of “landscape” was the
largest, but the evaluation ratio was the lowest in the open space facing visitors. In terms
of overall connection, only 3.5% of visitors’ shared experiences of walking took place in
the landscape. Among the 145 walking behaviors in the behavioral data, only 5 walking
behaviors were directly connected with the landscape, and the landscape evaluations of
“lawn”, “sky”, “trees”, and “surrounding environment” were marginalized in the whole
evaluation network. It can be seen that the spatial evaluation degree of the “landscape”
area was very low, the temporal connection was strong, and it had almost no correlation
with other behaviors such as exhibits and dining. The modernist landscape design effect
of the Kimbell Art Museum failed to make good use of the advantages of the area, and its
attraction to visitors is relatively weak. Food and beverage activities, commercial spaces,
and exhibitions can be considered to break through the seasonal limitations and enhance
the vitality of the landscape area.
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5. Application Prospect

Big data mining technology and a semantic analysis concept are adopted in this study
to establish an effective evaluation framework for the use of buildings and their landscapes
(Figure 17), which has a broad application prospect.
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In terms of the pertinence of questions and the uniqueness of perspectives, the evalua-
tion core of the traditional evaluation method has changed from the objective environment
of buildings and preset questions of investigators to the spontaneous experience of visitors
who have actually been to buildings. At the same time, it uses the rich diversity of big data
to introduce a complex “multi-cause and multi-effect” investigation mechanism, which is
different from the traditional evaluation method, which is dominated by accurate single
evaluation. A mechanism is studied with the following characteristics: it has a change from
structural to open and from top–down to bottom–top; it makes up for the shortcomings of
soft experience and the spontaneity of visitors in traditional evaluation methods. It plays a
specific role from a variety of design contents (objects) to a variety of design evaluation
indexes (behavior and emotion) in massive data.

In terms of the scientificity of the method and the applicability of the object, the data
source based on the subjective text evaluation on the network is more real and cumulative
in both time and space [34]. It can cross geographical and time barriers and improve the
efficiency of data collection and analysis. As computer technology can reduce labor time
and speed up the research process, it can be applied to the built environment assessment
of any public buildings with big data accumulation, especially libraries, shopping malls,
exhibition centers, railway stations, etc., which have high exposure. Buildings such as
the Kimbell Art Museum are public structures with inherent functionality, indoor spaces,
and outdoor vistas. Visitor assessments pinpoint the connection between visitor activi-
ties and these components, enabling precise modifications. In different types of spaces,
researchers can adjust the subitems in a macro category to form a new evaluation system to
focus on spatial pain points and find usage problems to obtain systematic evaluation and
design strategies.

By establishing the connection and continuous logic between the complex network
data and the actual space use phenomenon, the semantic network technology quantita-
tive analysis text, which has the advantages of large data volume, good accumulation,
strong diversity, and high spontaneity, can be systematically applied to the post-occupancy
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evaluation of public buildings. It can improve the comprehensiveness and accuracy of
the evaluation system and make the evaluation scope wider and deeper. The method of
identifying problems from data and transforming them into design guidance is applied to
provide more objective, detailed, and in-depth guiding value and theoretical support for
the current demand analysis of public buildings and the future development trend.
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22. Žunić, A.; Bojana, Š.; Korina, B. Interaction between a Museum and a City in Europe. Prostor 2023, 31, 62–71.
23. Yao, Y. Research on Subjective Evaluation Method of Post-Occupancy Built Environment Based on Network Reviews; South China

University of Technology Press: Guangzhou, China, 2020.

https://doi.org/10.1007/s10791-008-9070-z
https://doi.org/10.3390/ijerph7020596
https://www.ncbi.nlm.nih.gov/pubmed/20616993
https://doi.org/10.3390/jtaer19020040
https://doi.org/10.3390/fi15040150
https://doi.org/10.3390/land13030383
https://doi.org/10.1108/JHTT-09-2017-0090
https://doi.org/10.3390/app14051952
https://doi.org/10.1080/13574809.2013.854698
https://doi.org/10.1177/0013916593256001


Land 2024, 13, 655 15 of 15

24. Lin, W.; Zhang, Q.; Wu, Y.J.; Chen, T.-C. Running a Sustainable Social Media Business: The Use of Deep Learning Methods in
Online-Comment Short Texts. Sustainability 2023, 15, 9093. [CrossRef]

25. Giacomo Del, C.; Andreu, L.; Gallarza, M.G. Emotions and Visitors’ Satisfaction at a Museum. Int. J. Cult. Tour. Hosp. Res. 2014,
8, 420–431.

26. Zhuang, W.; Mo, H. Overview of Basic Methods and Frontier Technologies of Post-occupany Evaluation of Buildings. Time Archit.
2019, 4, 46–51.

27. Nassef, M.; Mohammed, N.; Ibrahim, M. Investigating the Socio-Economic Sustainability within the Egyptian Museums over the
Last Decade. Sustainability 2023, 15, 16746. [CrossRef]

28. Zhao, L. Looking for the Lost Light and Shadow; Dalian University of Technology Press: Dalian, China, 2003.
29. Kaçel, S.; Lau, B. Investigation of the Luminous Environment in Louis I. Kahn’s Kimbell Art Museum. PLEA. 2013. Available

online: http://web5.arch.cuhk.edu.hk/server1/staff1/edward/www/plea2018/plea/2013/Conference%20Papers/Session%
20III/III.4%20Buildings%20-%20Daylight/investigation_of_the_luminous_environment_in_louis_i._kahn_s_kimbell_art_
museum_.pdf (accessed on 6 May 2024).

30. Vermeeren, A.P.O.S.; Shih, H.-C.; van der Laan, R.; Calvi, L.; Yoon, J.; Keller, I. Designing Trajectories of Experiences: In Museums,
around Museums, or Including Museums. In Museum Experience Design: Crowds, Ecosystems and Novel Technologies; Vermeeren, A.,
Calvi, L., Sabiescu, A., Eds.; Springer International Publishing: Cham, Germany, 2018; pp. 301–323.

31. Di Pietro, L.; Mugion, R.G.; Renzi, M.F.; Toni, M. An Audience-Centric Approach for Museums Sustainability. Sustainability 2014,
6, 5745–5762. [CrossRef]

32. Canbakal, A.; Nihan, A.Y.; Acar, H. Design Approaches to Museum Open Spaces with User Evaluations. ICONARP Int. J. Archit.
Plann. 2023, 11, 397–427. [CrossRef]

33. Pop, I.L.; Borza, A. Factors Influencing Museum Sustainability and Indicators for Museum Sustainability Measurement. Sustain-
ability 2016, 8, 101. [CrossRef]

34. Couldry, N. Media, Society, World: Social Theory and Digital Media Practice; Wiley & Sons: Hoboken, NJ, USA, 2012.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/su15119093
https://doi.org/10.3390/su152416746
http://web5.arch.cuhk.edu.hk/server1/staff1/edward/www/plea2018/plea/2013/Conference%20Papers/Session%20III/III.4%20Buildings%20-%20Daylight/investigation_of_the_luminous_environment_in_louis_i._kahn_s_kimbell_art_museum_.pdf
http://web5.arch.cuhk.edu.hk/server1/staff1/edward/www/plea2018/plea/2013/Conference%20Papers/Session%20III/III.4%20Buildings%20-%20Daylight/investigation_of_the_luminous_environment_in_louis_i._kahn_s_kimbell_art_museum_.pdf
http://web5.arch.cuhk.edu.hk/server1/staff1/edward/www/plea2018/plea/2013/Conference%20Papers/Session%20III/III.4%20Buildings%20-%20Daylight/investigation_of_the_luminous_environment_in_louis_i._kahn_s_kimbell_art_museum_.pdf
https://doi.org/10.3390/su6095745
https://doi.org/10.15320/ICONARP.2023.247
https://doi.org/10.3390/su8010101

	Introduction 
	Materials and Methods 
	Data Collection and Filtering 
	Data Collection and Filtering 
	Semantic Network Analysis Mechanism 

	Visualizing Data and Data Analysis 
	Overall Word Frequency Analysis 
	Temporal Connection (Change of Month) Analysis 
	Spatial Connection Analysis 
	Gephi Connection Mechanism Analysis 

	Conclusions 
	Spatial Layout 
	Service Functions 
	Exhibition Environment Design 
	Architecture Appreciation 
	Landscape Design 

	Application Prospect 
	References

