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Abstract. Under the information technology, cloud computing technol-
ogy is gradually emerging. Using big data technology to analyze and
process data through cloud computing can further mine information
resources and give full play to the value of data resources. Using mas-
sive multi-source data as the basis for evaluation, solving the problem
of difficulty in the evaluation of the restoration of historical blocks is
the key to promoting the research on the restoration of historical blocks.
Introduce the concept of restorative environment in the study of histori-
cal blocks along the Inner Mongolia section of the Middle East Railway,
and select 51,696 online text data from 6 mainstream Chinese online
media platforms Ctrip, Tuniu, Fliggy, Tongcheng, Mofang and Weibo as
data sources. Through big data processing and analysis, an IPA model
is established, and the characteristics of the model are used to evaluate
the restoration perception of multiple historical blocks in Inner Mongo-
lia along the Middle East Railway, and propose improvement strategies
to explore the impact of the spatial perception restoration of histori-
cal blocks along the Inner Mongolia section of the Middle East Railway
from the perspective of tourists’ experience perception On this basis, the
restoration design inspiration of the historic district is proposed.
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1 Introduction

At present, the rapid development of information and communication technol-
ogy and the rapid construction of smart cities, the application of big data to
urban research has become a major strategy for urbanization development, and
the status of big data in urban research is becoming more and more important.
It has functions such as visualization and big data prediction, and affects the
innovation of smart city planning concepts and methods. At present, researchers
have used big data to conduct a lot of research and discussion on cities, mainly by
using social network data such as Twitter, Facebook and Sina Weibo, including
geographic location, individual activity information, individual emotional texts,
etc. to mine and analyze the foundation. In the past, the internal connection
between cities is judged by studying the network activities between cities [6], big
data has received a lot of attention in the fields of urban transportation, urban
functional area planning, etc., but the research on the utilization of characteris-
tic functional areas and urban infrastructure is still relatively Weak, it is difficult
to meet the needs of urban residents, enterprises and the government [|. There-
fore, it is necessary to use big data analysis techniques to explore a complete
urban research framework based on big data so as to realize the wisdom of urban
research. Existing studies have proved the restorative effect of historical blocks
on the human body [7,10]. Carmen Hidalgo et al. [4] consider that more attrac-
tive urban spaces are usually “historical and cultural” places. In the evaluation of
the restoration perception of historical blocks, early scholars used questionnaire
methods to collect sample data, and combined their own professional knowledge
to evaluate historical blocks. Among them, scholars in the fields of landscape
architecture, urban planning, architecture, etc. The restorability has been stud-
ied in depth. Their research results provide a theoretical basis and empirical
evidence for the restorative environmental cognitive mechanism of urban space.
For example, Mohamed Elsadek et al. [1] surveyed 364 urban space participants
and found that the restoration effect and vitality of the landscape ramp in the
walking block were improved, and the trees around the city streets were used
as resources to relieve stress and promote the health of urban residents. Ernest
Bielinis [5] et al. conducted a controlled experiment on a questionnaire survey
of 75 Polish young people and found that the green space environment of the
block has a positive effect on the physical and psychological relaxation of the
subjects compared with the living in the apartment residential area in the block
space. As mentioned above, most of the existing studies conducted questionnaire
surveys in a limited population, and the sample size and questionnaire response
rate were generally low. In addition, questionnaire surveys will inevitably pro-
duce problems such as the high aggregation of sampled data and the limited test
population, which may affect the reliability of the results and the scalability of
the design strategy. In the Internet age, online platforms allow tourists to express
their true feelings and opinions. Compared with questionnaire surveys, the latter
can more intuitively and thoroughly understand the perceptions of each tourist’s
innermost city destinations. Mobile Internet With the rapid development of the
Internet of Things, the use of online media has increased dramatically world-
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wide. Every day, tens of millions of users generate tens of millions of data on
online platforms such as Ctrip, Fliggy, and Tuniu. Researchers mine these data
to help reveal user behavior patterns and social phenomena without violating
moral constraints. In addition, network media data is not limited by sample
size, time and space, and has the advantage of eliminating non-response bias [3].
In existing studies, previous studies have confirmed the value of these data in
restorative environmental research. For example, Stephanie Wilkie et al. [9] use
Twitter with 5,624 data texts in this document serve as data support to verify
the restorative environmental characteristics of the urban green space landscape.
Using Attention Recovery Theory (ART) as a framework for content analysis of
tweets. Four characteristics of attention recovery are explored: distance, fasci-
nation, compatibility, and abundance. The study found that tweets most often
refer to obsession or compatibility, but less than 5% of tweets indicate distance,
and restorative environmental characteristics are analyzed through text data.
In view of the advantages of these research methods and the existing research
foundation, this study uses the text data of China’s six mainstream online media
platforms to analyze the restorative influencing factors and important charac-
teristics of its historical districts through the data.

At the same time, considering that restorability is a psychological content
that is difficult to measure through quantitative methods, this article needs to
introduce a bottom-up qualitative research method. Grounded Theory [2] is a
qualitative research method based on empirical data. It extracts initial con-
cepts through subjective perception or evaluation, clusters them through coding
analysis, and obtains the final result after screening and optimization. Good
applicability. Therefore, this article first obtains the factors that affect spatial
resilience through grounded theory; then conducts statistical analysis of network
text data, establishes a data model to explore the universality and difference of
the factors’ impact on spatial resilience, and finally derives the spatial resilience
design based on the influencing factors Enlightenment.

2 Materials and Methods

2.1 Study Area

The study area was selected as the historical district along the Inner Mongolia
section of the Middle East Railway (Fig. 1). The total length of the Middle East
Railway is 2489.20 km. The Inner Mongolia section of the main trunk line starts
from Manzhouli and passes through Hailar, Zhalai Nuoer, Yakeshi, Boketu, Zha-
lantun, etc., which contains a complete historical block area along the railway
line. The historical buildings of the Middle East Railway include the church in
Manzhouli, the Tsarist Russia prison exhibition hall b, the expert building and
its water tower a, the woodcut in the north area, the history museum d in Zhalai
Nuoer, the old railway station e, the coal pit f, and the railway station in Yakeshi
n. Water tower o, the century-old machine garage i in the blog picture, the for-
mer site of the police station g, the former site of the Czarist Russian Route
Guard headquarters h, the historic buildings on Shuiyuan Street, the office of
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the centennial section chief, the former site of the 8172 Army, and the site of
Zhalantun Suspension Bridge Park j, the former residence site of Tsarist Russian
executives k, the Six Nations Hotel i, the Puppet Hinggan East Provincial Histor-
ical Exhibition Hall m, the Middle East Railway History Research Society, etc.
The historical block contains a large number of cultural relics protection units,
historical buildings and traditional buildings, and block space It is also unique,
which makes this multicultural historical district extremely advantageous.
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Fig. 1. Historic District along the Inner Mongolia Section of the Middle East Railway

2.2 Materials and Methods

The main process of this research includes: (1) Collecting and sorting out the
network text data related to the historical blocks of the Inner Mongolia section of
the Middle East Railway; (2) Based on the grounded theory, the basic elements
of the historical block space are obtained from the text data clustering category;
(3) Determine the spatial restorative perception elements of historical blocks
through data text analysis; (4) Explore the universality and difference of the
impact of the elements on the spatial restorability; (5)Finally, the IPO model is
used to evaluate the relative importance of each influencing factor to analyze; (6)
Analyze and interpret the results. Finally, according to the influencing factors,
the enlightenment of spatial restoration design is derived, and the workflow is
shown in Fig. 2.
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Fig. 2. Data processing and analysis process.

2.3 Data Acquisition and Preprocessing

Data Acquisition. Select Qunar.com, Ctrip.com, Weibo, Tongcheng.com,
Mofang, Fliggy Travel and other software to crawl the travel notes and travel
evaluation text content of historical districts along the Middle East Railway
Inner Mongolia. In the relevant content of travel notes and evaluations, rele-
vant travel notes and evaluations are retrieved, and pure pictures without text
and pure scenic introductory text are removed, and the final travel notes and
evaluations are obtained. These travel notes describe the travel experience and
impressions of tourists in the tourist destination, Mainly including text and pic-
tures, only extract the text content, and copy all the text content to the csv file
for content analysis. Statistics on the search results, an example is shown in the
following Table 1:

Collect information about the “historical districts along the Inner Mongolia
section of the Inner Mongolia section of the Middle East Railway” in the travel
notes and evaluation columns of the six major online travel network platforms,
and set the three elements of the visitor’s net name, release time, and content for
each review of each travel note. After the information is collected successfully,
it will be exported and summarized in the form of “Travel Notes of Historic
Districts along the Middle East Railway Inner Mongolia.xlsx” or “Evaluation of
Historic Districts along the Middle East Railway Inner Mongolia.xlsx”.

By using tools to capture webpage data and accurately identify various web-
page elements in batches according to the collection needs of the corresponding
topics, the online travel notes published by users of major domestic websites
include information such as travel, food, accommodation, sightseeing, shopping,
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and entertainment. This article mainly uses relevant important nodes (main
research samples) of historical blocks along the Inner Mongolia section of the
Middle East Railway as search keywords, and obtains relevant online travel
notes and relevant scenic spots evaluations as initial samples. First, preprocess
the text: delete blank lines, Chinese and English characters, numbers, irrele-
vant content, etc. Irrelevant content includes: travel notes containing content of
other unrelated scenic spots; advertising posts that have nothing to do with the
research content; secondly, combined with the context of the text, summarize
and merge related descriptions of tourist sites, scenic spots, and activities with
similar meanings. For example: the names of related scenic spots in Manzhouli,
Tsarist Russia prison, water tower, church, and the description of travel notes
with similar meanings are merged.

Since the collected network text data may have defects such as duplication
and deviation from the theme, in order to ensure the scientificity and rigor of
the research results, these text data are manually screened, and the rules are as
follows:

— Fix the problem of missing characters and typos. Combining context, correct
and supplement obvious typos and omissions. For example, “underdeveloped
shopping” is revised to “underdeveloped shopping”, and “full of people in the
mountains” is revised to “full of”, etc.

— Delete meaningless content. Visitors are less constrained when sharing the
evaluation of online travel notes, so the content is relatively free and free.
After reading the text, it is found that some of the content does not revolve
around the main historical block, mainly including: a. The text is not correct
and the topic b. It has nothing to do with the research theme or content.
Advertisements c. Tourist destinations are miscellaneous and d. The content
is irrelevant and blank and other meaningless content. After carefully reading
the texts one by one, 143 repetitive and invalid travel notes were eliminated,
294 posts were evaluated, and 51,696 valid evaluations were finally obtained.

Code Analysis. First, open coding: decompose the original sentence, code and
label the extracted keyword sentences, and generate the initial concept samples
and categories of the influential elements. Import 51696 sample transcripts into
Nvivoll software for encoding. After labeling and conceptualization, the initial
concepts are mined, and elements that are not related to space are eliminated.
The initial concepts are clustered into 6 main categories based on similarity,
causality, etc., and then The main categories are connected together through
the canonical model to form the core category. The initial concept, main cat-
egory, and core category together constitute the spatial impact factor system.
The system includes 6 core categories: scale, traffic accessibility, activity sup-
port, natural characteristics, cultural heritage, and emotional elements, which
are divided into 13 s-level subcategories and 30 third-level subcategories (Fig. 3).
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2.4 Extraction of Important Factors Based on Data Analysis

The grounded theory has preliminarily determined the spatial influence elements,
but the content of the data article is vague and complicated. In order to obtain
the degree of influence of the restoration of each element more accurately, further
analysis and processing of the text data is required. On the one hand, it analyzes
the proportion of word frequency statistics, establishes the standard of restora-
tive lexicon, classifies the three-level category text to obtain 30 txt format text
files, and sequentially measures the four categories of rich, compatible, distant,
and charming texts. The factor is the framework for restorative word frequency
statistics, and the percentage of vocabulary frequency in the total vocabulary
is used as the restorative value. On the other hand, sentiment analysis is per-
formed on the text and the sentiment score of high-frequency vocabulary is used
as the satisfaction value. Establish an IPA model and use the characteristics
of the model to evaluate the degree of influence of the above elements on the
restoration of different perception elements in the historic district (Figs. 4 and
5).

Data Analysis Strategy. The spatial resilience measurement uses the Chinese
version of the Healing Environment Scale compiled by Ye Liuhong in 2010 as
a framework for network text statistics. The percentage of the restorative high-
frequency vocabulary in the total high-frequency words is taken as the resilience
value of the high-frequency words, including 4 A measurement factor [9], the
statistical results are shown in Table 3. Spatial element satisfaction uses ROST
CM software to do sentiment analysis, and then refer to the University of Michi-
gan SRC index compilation method [10], the difference between the number of
words in positive emotions and the number of words in negative emotions is A,
and the number of words in positive emotions is sum The sum of the number of
words in negative emotions is B, and the satisfaction of high-frequency words is
X (X = A/B); Analyze the evaluation of restorative perception elements in the
historical districts of the Middle East Railway, and select the Middle East from
March 2020 to March 2021 Crawling of travel post data related to the historical
blocks in the Inner Mongolia section of the railway. It mainly includes: 12,675
Feizhu websites, 1995 Mofang websites, 4967 Qunar websites, 5,415 Tongcheng
websites, 1508 Xiecheng websites, 25136 Weibo posts, with a total of 51696 com-
ments of 2398912 words.

Text Data Analysis. Integrate all the collected comment information into
one document, perform word segmentation and word frequency statistics in the
ROST CM6.0 software, and manually filter out irrelevant words. First, use the
30 indicators of the three-level category as the standard for text data Comment
statistics, summarized into 30 text files corresponding to the indicators, and
classify the three-level category text to obtain 30 txt format text files. In turn,
perform word frequency statistics on the category text with the four measure-
ment factors of rich, compatible, distant, and charming. Taking the vocabulary
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Fig. 3. Statistics of importance proportion.
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