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Abstract—With the rapid development of data mining and
cloud computing technologies, smart cities and public cultural
resources are closely integrated. Public resource allocation
based on big data is used as a technical means of urban
governance and monitoring to continuously meet the diversity
and complexity of residents’ demand for public cultural
resources. For this paper, Geographic Information System
(Arc GIS10) and Data Discovery System are used to analyze
the spatial distribution characteristics of Tianjin's public
cultural resources and explore residents’ demand for public
cultural resources. Meanwhile, some suggestions for the
allocation of public cultural resources will be proposed based
on it.

Index Terms—Smart city, public cultural resources, spatial
distribution, visitor experience, data mining, library.

l. INTRODUCTION

In the context of data-driven public service innovation,
many social organizations, business enterprises and
individuals have actively participated in the new public
service governance reform. The allocation of urban public
service resources has attracted much attention in the new era
[1]. In 2017, the rate of China's urbanization reached
58.52%, and some studies have shown that the level of basic
public services is closely related to the process of
urbanization. However, the 13th Five-Year Plan for
Promoting Equalization of Basic Public Services issued by
the State Council of China points out some problems
including China's poor quality of basic public services and
unbalanced development, which make it difficult to satisfy
residents' demand for urban public cultural products and
services.

"Advocating universal reading and building a learning
society” is an important part of the report on the work of the
Chinese government. Library is considered as the most
common cultural place in urban public cultural resources,
and is endowed with a variety of functions (learning,
reading and information consultation) as well as social roles
(cultural dissemination, communication and sharing).
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Nowadays, library planning and design innovation are
constantly enriching the urban public cultural space form,
promoting the upgrading of urban public resources and
cultural services, and attracting visitors such as urban
residents, tourists and so on. How to build a smart library in
the context of "Internet +" to meet the needs of residents for
urban public cultural services is a question worth thinking.
Generally speaking, it includes two aspects: (1) Spatial
distribution: the allocation of urban public cultural resources,
which refers to the basis of regional distribution and
allocation; (2) Visiting experience: satisfaction of urban
public cultural resources, which refers to people's perception
of cultural sites, affecting people's judgment on the quality
of urban cultural life.

Il.  LITERATURE REVIEW

A. Public Cultural Resources and Service Supply

Wang S S et al. (2019) believed that urban cultural space
is closely related to the quality of urban public services and
social economic value, however, too much attention has
been paid to the current urban economic growth while the
balanced development of urban cultural space has been
neglected [2]. Zhang T et al. (2017) used TOPSIS time
variant decision fusion model to make empirical analysis of
public service supply in 34 cities in China, finding that the
level of government satisfaction with the supply of public
cultural services is low [3]. Loughran (2014) found that the
public cultural resources of American cities are not as
balanced as economic stratification, and public cultural
services under neo-liberalism  will aggravate the
long-standing social public capital [4]. Aptekar S (2015)
believed that community gardens are one of the forms of
public cultural resources, but the interaction of residents
with different levels, races and immigrant status is gradually
emerging in diversified and high-end urban communities [5].
Breaking the conflict of public cultural resources will help
to change residents' views on urban cultural space
(community gardens).

B. Smart City and Public Cultural Resources

Smart cities are closely integrated with the allocation of
public cultural resources. The allocation of public resources
based on big data has become a technical means of urban
governance [6]. ICT and loT are considered as important
measures to enhance the competitiveness of cities [7]. Li S
et al. (2013) believed that the sharing of public cultural
resources is an innovative measure in the construction of
urban public cultural service system, and the cultural
sharing project based on cloud computing broadens the
transmission path of urban public cultural resources,
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improves the efficiency of public cultural services, and
reduces effectively the management and operation costs [8].
Information and intelligence technology can solve the
phenomenon of "mismatch” of public cultural services
accurately in time, which can meet the individual and
diversified public cultural needs of residents [9];
Koukopoulos Z (2017) proposed a public cultural service
platform suitable for intelligent urban environment,
providing digital services and intelligent management of
cultural heritage online, which can effectively preserve and
disseminate tangible and intangible cultural heritage
information to meet the needs of residents' public cultural
resources [10].

Library is one of the carriers of urban public service
supply. OCLC is a global library cooperative organization
that manages, integrates and shares library resources of
different natures (public libraries, university libraries,
professional libraries)”. At the same time, the status of
Library in the public cultural system is becoming
increasingly important. Li L (2018) took Tianjin libraries of
China as an example to analyze the current situation of
public service supply using the Thiessen Polygon method
[1]. Ke P (2016) investigated public cultural service
institutions/organizations in  Yunnan Province by
questionnaire, founding that libraries and related cultural
service institutions (stakeholders) are partnerships rather
than competitive relationships [11]. Therefore, the
development strategy of libraries should focus on internal
conditions, external environment and stakeholders.
Hammond (2002) found that the inefficiency of the
operation of the British public library system is caused not
only by over-subscription to publications, but also by the
service level which needs to be reorganized [12].

In a word, there have been sufficient studies on public
cultural services under emerging technologies, especially on
library as a public cultural resource. However, there are few
literatures to analyze the distribution of public cultural
resources from the perspective of residents, and few
literatures related to public cultural resources experience
perception. Therefore, this study supplements this issue.

A. Research ldea

Library is a relatively open public cultural institution that
provides residents with a cultural space for reading and
enquiry services. It is also an important public cultural
resource of the city to enrich and improve the daily life and
cultural quality of the residents.

This study uses the location data of urban public cultural
resources (taking Tianjin Library as an example), using
TF-IDF (term frequency-inverse document frequency)
algorithm to calculate the key areas of urban public cultural
resources, and summarizes the problems existing in the
allocation of urban public cultural resources. Therefore, the
study is mainly divided into two sub-studies as follows:

Study 1 (The spatial distribution characteristics of urban
public cultural resources)

The first step is to use Baidu map to obtain the latitude
and longitude data of urban public cultural resources

RESEARCH IDEA AND METHODOLOGY
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(Tianjin Library) and the distribution of major traffic routes
in Tianjin. Because the main public transportation mode
directly to the library is provincial road and subway route,
this study will select the above two indicators for analysis;

Arc GIS is the main tool to visualize the spatial
distribution characteristics of current scientific research. The
second step is to use the geographic information system
software (Arc GIS 10.2) to map the relationship between
urban public cultural resources and traffic routes to
determine their configuration status.

Study 2 (Study on the visiting experience of urban public
cultural resources)

The first step is to use python to crawl the comments of
Dianping on urban public cultural resources, then to make
data cleaning, correlating the sample of comments with the
space area to obtain the most compelling cultural resources;

According to Pareto's Law, the second step is to select 31
libraries with the most comments as the new sample set.
Using TF-IDF algorithm to produce the specific perception
experience of residents in obtaining urban public cultural
resources;

Finally, on the basis of data analysis of the above public
cultural resources, combined with the overall layout of
urban public cultural resources, traffic layout and experience
perception results, the residents' actual demand for urban
public cultural space environment and suggestions for
resource allocation are proposed.

B. Research Method

Based on the background of big data, 10T and cloud
computing, this paper acquires urban public cultural
resource data through network reptiles, pattern recognition,
data mining and performs spatial coupling analysis on the
first-hand data obtained.

Based on TF-IDF algorithm, keywords for evaluation and
discussion of public cultural resources are extracted [13].
TF-IDF algorithm is a commonly used weighting technique
for information retrieval and data mining. It has achieved
successful experience in dealing with different fields in the
era of big data [14]. This method is much mature in
extracting keywords with different importance levels [15],
using to indicate how important a word is to the content of a
document text or corpus. TF (Term Frequency) can be used
to reflect the frequency of word appearance, and IDF
(Inverse Document Frequency) can be used to measure the
general importance of words. This algorithm can effectively
filter words with no practical meaning to the subject of the
document, and highlight the key words at the same time,
which can be more accurately and accurately in counting the
key words than the traditional simple word frequency
statistics.

This paper uses the TF-IDF algorithm to carry out
keyword cloud computing on the comments of urban public
cultural facilities. Its main formula is:

TF-IDF=TF; * IDF="2 *

where Ny is the number of times the word t appears in the
document i, and N is the sum of the number of occurrences
of all words in the document Dy, D is the total number of



International Journal of Innovation, Management and Technology, Vol. 11, No. 2, April 2020

documents, and n; is the number of documents containing
the word t. The TF-IDF is usually multiplied by the TF and
the IDF, indicating that the importance of the word increases
as its frequency of occurrence in the document increases,
but decreases as the number of documents that appear
increases.

IV. DATA SOURCE AND PROCESSING

A. Data Source

The research data comes from China's Dianping website.
Established in April 2003®, Dianping is China's leading
platform of city-life information showing and online trading,
and is also the first established third-party Internet consumer
review website in the world. It has been committed to the
communication and aggregation of urban residents' life
experiences,  with large  data  coverage and
representativeness.
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Fig. 1. Distribution of Tianjin library.

This paper is based on PyNLPIR, Chinese word
segmentation component of Python (the open source) for
word segmentation processing, using java language to write
a web crawler to obtain public comment network data. In
this study, the website (Dianping) was positioned as Tianjin,
and the text "Library" was entered in the search box. The
search time was April 20, 2019, and 171 libraries were
retrieved. According to the new administrative division
basis of Tianjin, the libraries were retrieved one by one to
conduct investigations. Having deleted invalid data
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(suspicion and uncertain data) and duplicate data, and
merged similar data (such as New Campus Library in
Tianjin University, Zhengdong Library in Tianjin University)
. there left ultimately 155 results, including philanthropic
libraries, profitable libraries, and libraries that were not open
to the public. Libraries that are not open to the public refer
to libraries owned by schools, by companies or by hospitals.

Fig. 1 shows the distribution of library locations in
Tianjin. It can be seen that libraries in Tianjin are mainly
concentrated in the central city®, totally including 46
libraries, and the library layout is very close so that the
residents can enjoy a variety of public cultural resources;
secondly, Binhai new district ranks second in the number of
libraries. Due to the large area of Binhai new district, the
layout of libraries is more scattered, and some libraries in
Binhai new district show a concentrated trend.

B. Data Coupling

In order to further analyze the characteristics of public
resources allocation in Tianjin Library, this study couples
Tianjin traffic routes with library distribution, using Arc
GIS 10.2 software to superimpose the two layers. The basic
situation and structural characteristics of public resources
allocation in Tianjin Library can be seen clearly.
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Fig. 2. Coupling map of library distribution and traffic route.

This study combines the library reviews of public
comments with Tianjin administrative region, and finds that
Binhai Library has the highest reviews with 2505 data,
followed by Tianjin Library (Pingjiang Road) and Tianjin
Library (Fukang Road), with 905 and 601 reviews
respectively. This part mainly analyses the main areas that
residents pay attention to in the library visiting experience.
Data mining is carried out according to TF-IDF algorithm.
Nouns and adjectives are selected as reference basis, and
data are cleaned twice, and finally 25 keywords are obtained
as shown in Fig. 4. This section focuses on the relationship
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between library resources accessibility and comments
posted by readers online.

C. Data Analysis
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Fig. 3. Review distribution map of Tianjin Library.

First, "Books™ and "Study room" are two important parts
for residents when visiting libraries. It has a high frequency
of words, which reflects the most important needs of
residents when visiting libraries, for example:
® "The collection is rich, the environment is very

comfortable, the location is near the cultural center,
and the surrounding human environment is very deep,
so children like to come here.

® "There is a study room on the first floor, and a lot of
people study in. I find the feeling of college in the
library. But there are more children on weekends."

Secondly, the transportation facility around the library are
an important factor in the residents' demand for public
cultural resources, appearing keywords such as "Parking
Area" and "Light Railway", residents have the following
comment:
® "The library is far from the city center, and the traffic

is not very convenient, so | finally chose self-driving,
parking area is very large, which can park a lot of
cars."

In addition, the aggregation of public cultural resources
can enhance the satisfaction of residents' public cultural
demand. For example, the comment of the Tianjin Library
(Pingjiang Road) is based on the perspective of the cultural
center:
®  "After the opening of the subway, it is more convenient

to go to the library, which is adjacent to the Tianjin

Grand Theatre, Tianjin Art Museum and Tianjin
Museum. The surrounding transportation is convenient,
and there is an underground parking lot."

It's worth noting that we found that some words appeared,
such as "New Area", "Architectural Style", "Internet
Celebrity", "Good-Looking" and "Art Gallery". These words
all come from Binhai Library. Combined with the
introduction of the library, we find that it was officially
launched in October 2017. With large collection of books
and ingenious design, it has become popular on the Internet.
It is known as "the eye of Binhai", and since then, it has
attracted thousands of residents to visit and experience.

Combined with the word frequency map of the visiting
experience of Tianjin Library, this study objectively and
deeply analyses the characteristics of each category
contained in the two core subjects (residents and libraries)
from the perspective of residents' experience (Fig. 5). This
map reflects that the supporting facilities of the library will
directly affect the residents' visiting experience, including
books, self-study places, atmosphere and seats of the library.
In addition, it also includes such factors as traffic
convenience, appearance design and so on.

Seats 87
Study Room 94
Art Museum 94
Friends 97
Citizen 99
Drinks 103
Bookcase 103
Online Celebrity 106
D card 125
Parking Area 125
Camera 120
Silence 149
Light Railway 151
Write Large 155
Pictures 161
Goad-locking 186
Slippers 196
Architectural Design 205
Reading Room 241
Environment 251
Pretty Good 257
Cultural Center 286
New District 255
Child 545
Books 595

0 100 200 300 400 500 600 700

Fig. 4. Frequency chart of visiting experience based on TF-IDF algorithm.
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Fig. 5. The characteristics of visiting experience of library in Tianjin.
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V. DISCUSSION

Combined with the data mining and data analysis above,
we can make the following conclusions according to the
spatial distribution of public cultural resources in Tianjin
and the residents' visiting experience.

A. Conclusions for Results

1) The allocation of public cultural resources is still
dominated by the central city

From the perspective of the spatial distribution of public
cultural resources, this paper takes Tianjin library as an
example to find the geographical coordinates of Tianjin
administrative area and library resources. The allocation of
public cultural resources in Tianjin is mainly distributed in
the central city. In addition, the public cultural resources of
Binhai new district with national strategic significance are
gradually improved. Therefore, in the construction of smart
cities, it is still necessary to first implement the goal of
equalizing public services, and continuously satisfy the
needs of residents to obtain public cultural resources.

2) Public cultural resources rely on the accessibility of
transportation

This paper firstly focuses on the transportation vehicles
frequently used by residents, using the mapping between
library distribution characteristics and traffic routes to
explore the spatial distribution of public cultural resources.
The research shows that the spatial distribution of Tianjin
library is arranged around public transportation; the
accessibility of the main modes of transportation of
residents is an important basis for the distribution of
libraries. Therefore, to obtain the public cultural resources
of residents, we need to improve the construction of public
infrastructure around public cultural resources.

3) Residents have a high level of satisfaction with public

cultural resources

This paper starts with the residents' ratings and comments
on public cultural resources, and uses the big data web
crawler and TF-IDF algorithm to obtain the satisfaction of
residents’ public cultural resources. The study finds that
residents generally have higher satisfaction with Tianjin
library experience. In addition to the richness of the library's
collection resources and the comfort of the learning space,
the library's design and intelligent system have become
another important reason for attracting residents to visit.

B. Limitations

First of all, this paper mainly conducts data mining and
cloud computing from the text of online review. In view of
the incomplete information of the residents participating in
the review, it is impossible to comprehensively and deeply
analyze the correlation between demographic characteristics
and other variables. Future research can be conducted from
the online questionnaire, and the combination of research,
quantitative and qualitative analysis can also be used for
demonstration. Secondly, this study only uses Dianping as
the data source. In the future, the corresponding research
will widely use a variety of social media data to analyze,
combined with multi-source data and check-in with
geographic location information. The data can be studied to
attract more visitors from different regions, so as to more
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scientifically and comprehensively summarize the
behavioral characteristics of residents visiting the library.
Finally, this study uses TF-IDF algorithm to analyze the
word frequency of library public resources comments, but it
can only analyze the visiting experience of Smart City
Library from macroscopic analysis, and fails to analyze
word frequency connection and specific reasons from
microscopic analysis.

NOTES

(Dnttps:/iwww.oclc.org/

@http://www.dianping.com/

(3The method of merging similar data in this study is as
follows: first, determine the geographical location
coordinates of each library and sort them according to this,
and secondly, compare and analyze the libraries of the same
geographical coordinates, and find the information of the
library's website and the names used in the face of uncertain
public resources.

@ The downtown area of Tianjin includes six
administrative regions: Heping District, Nankai District,
Hedong District, Hexi District, Hebei District and Honggiao
District.
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