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Abstract: The extensive application of Internet technology has led to the explosive growth of network resources. Finding
the required data in the massive data is a time-consuming and labor-intensive thing. Housing information is one of the hot
topics of national concern, and the use of web crawling technology can quickly and accurately obtain housing information
from various platforms. This article uses Python language combined with web crawling technology to design a house
information data crawling system, which includes modules such as URL manager, webpage download, webpage analysis,
data collection, and data storage. Successfully saved the house information and pictures on the target website through the
operation of the system.

Keywords: Python; Data crawling; Anti crawling strategy.
1. INTRODUCTION

With the rapid development of Internet technology, information technology has developed rapidly, especially the
rapid growth and accumulation of data resources on the Internet at a huge speed, and the explosive growth of
network resources [1]. It will be more and more difficult to quickly and accurately find valuable information in
massive data. Therefore, web crawlers have emerged, which can accurately and efficiently crawl the required data
from target websites according to their own needs [2]. Data crawling can bring some burden to websites, so
different websites have adopted corresponding anti crawling strategies. The data crawling system periodically
analyzes the target website to study the anti crawling mechanism, in order to ensure that the data crawling system
can operate normally and crawl the required data [3]. Wu, Z. et al. (2024) introduces an improved Markov model
with enhanced state transition mechanisms and multimodal data integration, applicable in any predictive modeling
tasks involving complex sequences and dynamic data [4]. Wu, Z. (2024). introduces a novel combination of
REEGWO, CNN, and BiLSTM, significantly improving the optimization of deep learning parameters, applicable
in fields requiring advanced time series forecasting [5].

At present, housing information is an important topic of concern for the people. People have a high enthusiasm for
paying attention to the prices of new houses, second-hand houses, and rental houses. However, major platforms
have data barriers that cannot cover all housing information [6-7]. Therefore, building a system that can crawl
housing information on the internet is particularly important. This article uses Python as the programming
language for the data collection system to crawl house information from the network [8-14].

2. CRAWLER PRINCIPLE

A web crawler is a program whose main purpose is to download web pages on the Internet to the local and extract
relevant data. Web crawlers can automatically browse information on the internet and then download and extract
the necessary data according to specified rules. The architecture of a basic web crawler is shown in Figure 1.
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Figure 1: Architecture of Basic Web Crawler
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URL Manager: Manage the URLS to be crawled to prevent duplicate crawling and circular crawling.

Web page downloader: This is a component for downloading web pages. It is used to download the web pages
corresponding to the URLs on the Internet to local places. It is one of the core parts of the crawler.

Web parser: This is a component that parses web pages, used to extract valuable data from web pages, and is
another core part of web crawlers.

Output Manager: This is a component that stores information and is used to output parsed content to files or
databases.

3. DESIGN OF BUILDING DATA CRAWLING SYSTEM

This article focuses on crawling house data from Q House website. The data crawling system will crawl the basic
information of website links, second-hand houses, rental houses, and new houses in various cities on Q House
website, and save the crawled house information.

3.1 Analysis of Web URL Management
Open Q House website using Google Chrome, enter the second-hand housing link, click on the location to obtain

the URL of the corresponding city, try to change the city, and observe that the URL of the corresponding
second-hand housing website is regular. As shown in Figures 2 and 3:

https://beijing.qfang.com/sale
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Figure 2: URL of Beijing website
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Figure 3: Website URL in Foshan area

Changing cities, it was found that the URL setting pattern of the website is: https://city pinyin gfang. com/sale
Q House website can display up to 30 housing information on the corresponding webpage for each city. Click on
the next page, and the webpage URL will change accordingly. The pattern of change is: the URL for each city
entering is: ht tp://foshan gfang. com/sale,

Click on the second page URL as follows: http://foshan. gfang. com/ sale/f2. As shown in Figure 4.

Figure 4: Housing in Foshan Area Page 2
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Therefore, the construction rule of the URL on page n is: http://foshan. gfang. com/sale/fn.

Therefore, the code for the URL for flipping house information on Q House website is:

pre_url = 'http://foshan. qfang. com/sale/f’
for x in range(1,11):
url = pre_url + str(x)
3.2 Web Page Downloads
Requests is a library that is used when writing crawler code. Requests inherit all the features of urllib2. Re
questions supports HTTP connection maintenance and connection pooling, session maintenance using cookies,

file uploading, automatic encoding of response content, and automatic encoding of internationalized URLs and
POST data. The code to download a webpage using Requests is as follows:

pre url = "http://foshan. qfang. com/sale/f’
for x in range(l, 11):

url = pre_url + str(x)

html = requests. get (url, headers=headers)

3.3 Web Page Parsing

By using the developer mode of Google Chrome, you can locate the location of the data to be crawled in the web
page source code and extract the XPath path, as shown in Figure 5.
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’I;igure 5: Front end code for website housing information
Call the spider function to obtain the house information of the corresponding page. The code is shown in Figure 6:
def spider (url):
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Figure 6: Code for crawling house information
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3.4 Output Save

Save the crawled property information to a CSV file named afang _foshan, as shown in Figure 7.

dof dats_sTiterliten
with open (" afang Toaban. cav', "o .encoding’ utf—8' .newline*"") an cavlile;
Writer oav, writer(cayfile)
writer.sriterow(i1temn)

Figure 7: Code for saving housing information

Save the image information of the house in binary format, as shown in the code in Figure 8.

def image saver(url, xiaoqu):

img = reguests. get (url, headers headers)
with open(’ "Qlang 1mage/ {] fﬁﬁ. ﬁnnm!’&hhwun,'wh'? as 1

f.writelimg. content
Figure 8: Code for saving property images
4. COPING WITH ANTI CRAWLING STRATEGIES

Websites usually implement anti crawling mechanisms against web crawlers, with the most common anti crawling
techniques being using headers and user behavior based anti crawling.

The most common anti crawling strategy is to extract headers from user requests. Many websites will detect the
user agent of headers. In response to this anti crawling mechanism, this article adds headers to the crawler code
when designing the crawler code, assigning the user agent of the browser to the headers of the crawler, so that the
website server can recognize the client's operating system and version, CPU type, browser and version, browser
rendering engine, browser language, browser plugins, etc., in order to respond to anti crawling strategies.

The website crawled in this article determines whether it is a crawler by detecting user behavior and performing
multiple similar operations on the same account in a short period of time. In response to this situation, control the
crawler code to randomly wait a few seconds after each request before making the next request.

5. CONCLUSION

This article studies the design of a data crawling system using Python language. Through the implementation of
relevant crawling techniques and code, the house data of Q House website is crawled. The design of a data
crawling system has been implemented, covering web URL management, web download, web analysis, data
extraction, data saving, image saving, and handling of website anti crawling mechanisms.
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