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1、 Project introduction 
 

 

In this course design, considering the basic requirements and practicability, 

we decided to make a course design work of otaku oriented search engine as an 

information retrieval and extraction system. 
 

We quoted the famous secondary information website - mengniang encyclopedia

（ https://zh.moegirl.org/Mainpage ）The experiment was carried out on the 

database.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

图 1 Meng Niang Encyclopedia 
 

In this experiment, we searched the content of mengniang encyclopedia website 
and used saber and other commonly used animation 

 
Roles are searched as keywords, and the return results with practical value are 
obtained. 

 

Next, we will explain in detail how we make the front-end interface, 

highlight it, and sort the index results in combination with our code. 
 

We also made a simple comparison and analysis with the built-in search 

function on the page, and obtained some areas that need to be further improved. 
 

 

2、 Overall architecture 
 

 

Structure analysis: we divide the task into four parts: crawling of vocabulary 

interpretation entry data of mengniang encyclopedia, construction of inverted index, 

implementation of vector space model and front-end interface of information 

extraction. 
 

It is mainly divided into four modules: web crawler, index building, document 

scoring and sorting display. There are some sub modules between modules, including 

web page information extraction, data storage, text analysis, TF IDF weight 

calculation, vector space model modeling, correlation ranking and so on. The 

following is the design structure diagram caused by the whole search: 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3、 Web crawler 
 

 

In this job, the web crawler part uses the beautiful soup open source framework. 
 

Beautiful soup is an HTML / XML parser written in Python. It can well handle 

non-standard tags and generate parsing trees. It is usually used to analyze web 

documents captured by crawlers. For irregular HTML documents, there are also many 

completion functions, saving developers' time and energy. 
 

Flow chart of this module:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Specific implementation process of this module: 
 

First, the source URL（ https://zh.moegirl.org/Fate/stay_night ）Load it into 

the URL manager, and the cycle starts. The judgment condition is whether there is a 

new URL in the URL manager. When there is a new URL, start crawling; Otherwise, end 

the crawler. After the crawler starts, it is necessary to use the HTML downloader 

to download all page contents in the source URL, and then use the HTML parser 

Htmlparser to parse the downloaded contents to obtain all valid URLs, body contents 

and titles in the body, and then load these newly obtained URLs into the URL 

manager again to start a new cycle. Finally, the obtained data is output by the 



outputter and saved as a JSON file. At the same time, we are in the process of 

crawling 



An exception handler is also added. If an exception occurs, a "crawl failed" 

message will be sent to the console to continue the next cycle. 
 

The main codes are as follows:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.1 define the format of extracted data 
 

For the design of crawler, we first need to determine the format of extracted 

data. Through demand analysis, we decide to extract the following three kinds of 

data. Details are as follows: 
 

Artistic: the text of news, which is used for text analysis and index construction; 
 

Title: the title of the news; 
 

URL: the link of news, which is used for web display;  
3.2 HTML parser 

 

After determining the data format, next, grab a page of mengniang encyclopedia 

vocabulary interpretation entry, and then parse the data corresponding to the above 

data format. We extract page information by introducing an HTML parsing package 

Htmlparser in beautiful soup. 
 
 
 
 

 

5 



 

Specific implementation process: 1. Use HTML parsing package Htmlparser to 

parse the HTML inverted model; 2. Use the regular expression "/% +" to filter out 

the valid URL of the entry; 3. Use the find function in beautiful soup to extract 

the text and title in a specific < div >. The main codes are as follows:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.3 HTML Downloader 
 

HTML downloader mainly uses urlib2 module to download documents. The specific 
implementation code is shown in the figure below:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.4 URL Manager 
 

The URL manager can store all crawled URL addresses without repeated crawling. The 
specific implementation code is shown in the figure below: 
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4、 Construction of inverted index 
 

 

Inverted index is an important part of information retrieval. This module 

mainly includes four key steps: extracting news content from JSON file, cutting 

news content into words, counting word frequency and document frequency, and 

calculating TF IDF weight.  
 
 
 
 
 
 
 
 

4.1 document segmentation 
 

Among the common Chinese word segmentation tools, ikanalyzer is commonly used, 

with good effect and convenient expansion, which has been highly praised. Therefore, 

in our scheme, ikanalyzer word splitter is selected. Ikanalyzer is an open source, 

lightweight Chinese word segmentation toolkit based on Java language. Since the 

launch of version 1.0 in December 2006, ikanalyzer has launched four major versions. 
 

Example of word segmentation effect: ikanalyzer 2012 supports fine-grained 

segmentation and intelligent segmentation. The following are demonstration examples 

of two segmentation methods. 
 

Text original 1: ikanalyzer is an open source, lightweight Chinese word 

segmentation toolkit developed based on Java language. Since the launch of version 

1.0 in December 2006, ikanalyzer has launched three major versions. 
 

Intelligent word segmentation results: ikanalyzer is an open-source, 

lightweight, Chinese word segmentation toolkit based on Java language. It has 

launched version 1.0 since December 2006. Ikanalyzer has launched three major 

versions 
 

Result of the most fine-grained word segmentation result: ikanalyzer result: 

the result of the fine-grained word segmentation result: the result of the 

ikanalyzer is the one that is the one that is the one that is the one that is the 

one that is the one that is the one that is the one that is the one that is the one 

that is the one that is the one that is the result of the most fine-grained word 

segmentation of the Chinese word segmentation. 
 



Installation and deployment method: its installation and deployment is very 

simple. Deploy ikanalyzer2012.jar in the Lib directory of the project; 

Ikanalyzer.cfg.xml and stopword.dic files can be placed in the class root directory 

(for web projects, it is usually the WEB-INF / classes directory, which is the same 

as hibernate, log4j and other configuration files). 



 
Main process: traverse all the TXT documents of the news subject extracted in 

the previous step, and save the word segmentation results in the local. 
 

4.2 inverted index construction process 
 

In this topic, we crawled 4287 documents, and the amount of data is not too 

large. Therefore, the memory based index construction method is adopted to put all 

the index construction process into memory for statistics, single scan, single 

statistical results and build the index. 
 

Main process: traverse all 4287 documents of word segmentation in the previous 

step. In the loop, we count the position and number of occurrences of each word 

item in the document and the total number of occurrences in 4287 documents. In the 

specific implementation, we use two hashmaps to save the results. The HashMap uses 

word items as keys, and the document name, document location and other attributes 

are values (separated by special symbols in the middle). One is used to count the 

situation of each document and the other is used to count the situation of all 

documents. 
 

The key codes are as follows:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.3 calculate TD IDF weight 
 

The most famous weight calculation method in the field of information retrieval, 
TF IDF weight calculation formula: 



  



Where DFT is the number of documents with word item T, which is called inverse 

document frequency, TFT, D   Is the number of times t occurs in D, 
 

Is a quantity related to the document, which is called word item frequency. It 

increases with the increase of word frequency and the increase of word rarity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.4 index file format 
 

Each record of the index follows the following rules: wordkey & document name 

@ TFIDF value #next#& document name @ TFIDF finally forms an inverted index 

file, as shown in the following figure:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5、 Vector space modeling 

 

5.1. Concept introduction 

 

Vector space model (VSM) was proposed by Salton et al. In the 1970s, and 
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It is successfully applied to the famous smart text retrieval system. The 

processing of text content is simplified to vector operation in vector space, and 

it expresses semantic similarity by spatial similarity, which is intuitive and easy 

to understand. 

 

The concept of VSM is simple, which simplifies the processing of text content 

into vector operation in vector space, and it expresses semantic similarity by 

spatial similarity, which is intuitive and easy to understand. When a document is 

represented as a vector in document space, the similarity between documents can be 

measured by calculating the similarity between vectors. The most commonly used 

similarity measure in text processing is cosine distance. 

 

M An unordered feature item Ti, root / word / phrase / each other document DJ can 
be represented by a feature item vector 

 

(A1j, A2j,..., AMJ) weight calculation, N training documents am * n = (AIJ) 

document similarity comparison 1) cosine calculation, the advantage of cosine 

calculation is that it is exactly a number between 0 and 1. If the vectors are 

consistent, it is 1, and if orthogonal, it is 1 

 

是 0, which conforms to the characteristic of similarity percentage. The calculation 
method of cosine is the product of vector inner product / module of each vector. 2) 

 
Inner product calculation, direct calculation of inner product, low calculation 
intensity, but large error. 

 

Vector space model is an algebraic model applied to information filtering, 

information retrieval, indexing and correlation evaluation. A document (Corpus) is 

regarded as a multiple meta vector space formed by index words (keywords). The set 

of index words is usually a phrase that appears at least once in the document. When 

searching, the input search term is also converted into a vector similar to a file 

 

The model assumes that the correlation between the document and the search word can 

be known by comparing the angle deviation between each document (vector) and the 

search word (vector). A cosine of zero indicates that the search word vector is 

perpendicular to the document vector, that is, it does not match, that is, the 

document does not contain this search word. 

 

Through the above vector space model, text data is transformed into structured 

data that can be processed by computer, and the similarity problem between two 

documents is transformed into the similarity problem between two vectors. 
 

5.2 problem description 

 

5.2.1 system tasks 

 



The task of the text classification system is to automatically determine the 

category associated with the text according to the content of the text under a 

given classification system. From a mathematical point of view, text classification 

is a mapping process, which maps the text without category to the existing category. 

The mapping can be one-to-one mapping or one to many mapping. Because usually a 

text can be the same Multiple categories are associated and expressed by 

mathematical formula as follows: F: a - > b, where. A is the text set to be 

classified. B is the category set in the classification system. 

 

The mapping rules of text classification are the discriminant formulas and 

rules established by the system according to the data information of several 

samples of each type, and then determine the text related categories when 

encountering new text. 

 

5.2 evaluation method 

 

Because text classification is fundamentally a mapping process, the marks of 

evaluating text classification system are the accuracy of mapping and the speed of 

mapping. The speed of mapping depends on the complexity of mapping rules, and the 

reference for evaluating the accuracy of mapping 
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It is the classification result of the text after expert thinking and judgment (here, 
it is assumed that the manual classification is completely correct and personal 
thinking is excluded) 

 

The closer the results are to those of manual classification, the higher the accuracy 
of classification is.  

 
 
 
 
 
 
 

 

Define filepath of string type to point to the 

directory location of inverted index file, define wdocs 

of HashMap type as some attributes in the file, and 

define docs of HashMap type as document vector 
 

Define docs of HashMap type as weight value 
 

1．load( )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The main function of load() is word segmentation. First read in the file. 
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In this loop body, remove the spaces around the characters. 
 

It is defined that DOS is the document vector and DOS is the document name str. as 

long as there is a new document vector, set the vector weight and add the document 

name to the list.  
 
 

 

Wdoc is a table of all documents corresponding to a word.  
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2.query( )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Firstly, word segmentation is carried out to establish a new query index in the hash 
table.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Computer does not have human intelligence. After reading an article, people can 

have a fuzzy understanding of the content of the article according to their own 

understanding ability; while the computer can not easily "read" the article. 

Fundamentally, it only knows 0 and l, so it must convert the text into a format 

that can be recognized by the computer. According to the "Bayesian hypothesis" , it 

is assumed that the words or words constituting the text are independent of each 

other in determining the text category. In this way, the set of words or words 

appearing in the text can be used to replace the text. It is self-evident that this 

will lose a lot of information about the content of the article, but this 

assumption can formalize the representation and processing of the text, and can 

achieve better results in text classification Previously, in the direction of 



information processing, the text is mainly represented by vector space model (VSM). 

The basic idea of vector space model is to represent the text by vector: (W1, 

W2,..., WN) , where porridge is the weight of the ith feature item. So what can be 

selected as the feature item? Generally, words, words or phrases can be selected. 

According to the experimental results, it is generally believed that selecting 

words as the feature item is better than words and phrases. Therefore, in order to 

represent the text as a vector in the vector space, we must first segment the text 

by taking these words as the dimension of the vector  Represents the text. The 

original vector representation is completely in the form of O, 1, that is, if the 

word appears in the text, the text vector 

 

Is 1. Otherwise, it is 0. 
 

 

Document vectorization method: expressed by TF-IDF weight. 
 
 

 

(3)Similarity  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Calculate the similarity and add the weight of each file to the hash table. 

 

Sorting method: sort according to the similarity calculation results according to 
the score. At the same time, it can be sorted according to time and time 

 

Heat is simply sorted. 
 

(4) LinkedList  
 
 
 
 
 
 
 
 
 



The final sorting result LinkedList is returned in the form of hash table. 
 

6、 Search engine front end 



6.1 effect display 
 

 

This experiment searched the well-known animation consulting website 

mengniang encyclopedia. The reason why we experimented with this website is to 

design a tool that can help the otaku quickly obtain first-hand fresh consultation. 
 

Here are the search results we returned:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1-1 English search results  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1-2 Chinese search results 
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Figure 1-3 multi field search results 
 

We can also take a look at the results returned by the same keywords using the 

search function of the web page, as shown in the figure below. When the search 

content is an entry, the page will automatically enter the explanation of the entry:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1-4 entry entry 
 

When the input content is not a known term, the returned results are as follows: 
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图 1-5 search for "1984" "proposal" 
 

Obviously, the returned results are different from our engine. We have more 
returned results. The official search engine 

 

We don't know what algorithm is used in. For example, they can sort and filter 

search results according to the number of visits of a page, which we can't realize. 
 

In addition, the interface of the official engine is also better than ours, 

which is what we need to improve. We should beautify it according to the two-

dimensional enthusiasts. 
 

6.2 explanation of front end design code segment 

 

The following is the relevant code of our front end:  
TreeMap<String,String> map1 = new 

TreeMap<String,String>(new Comparator(){ 

 
public int compare(Object o1, Object o2) 

{ // TODO Auto-generated method stub 
 

return o2.toString().compareTo(o1.toString()); 
 

} 

 

}); 
 
 

//Treemap by heat, newly added 
TreeMap<String,String> map2 = new 

TreeMap<String,String>( new Comparator(){ 

 
public int compare(Object o1, Object o2) 

{ // TODO Auto-generated method stub 
 

return o2.toString().compareTo(o1.toString()); 
 

} 

 

}); 
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We first sort the retrieved results according to the ranking obtained by VSM 
algorithm, from high to low heat. 

 
When the input keyword is not empty, the absolute position of the content 
containing the keyword is found. 

 
The list variable is used to record the number of returned results. When the 
list is null, it will prompt "nothing found"  

}else 
 

{ 
 

%> 
 

<div class="bobyTitle"> 

 

<div class="bobyContent"> 
 

Nothing found!!! 
 

</div> 
 

</div> 
 

<%} %> 
 

The design of the page is completed in HTML. Our display items include heat, 
number of results, etc. the implementation method is as follows: 

 
<div id="head"> 

 

< a herf = "index. JSP" id = "input_a" > < img ALT = 

"mengniang Encyclopedia Search" class = "inputimg" ></a>  
<form id="fmSearch"  method="post"  action="index.jsp"> 

<input type="text" name="keyWord" class="inputText" 
 

value="<%=keyword %>"/> 
 

&nbsp; 
 

< input type = "submit" value = "search" class = 

"inputsubmit" / >  
<form method="post" action="index.jsp" class="formRadio"> 

<div style="clear:both;margin-left:230px;"> 
 

<input type="radio" name="radio" value="score" 
 

Onclick = "save()" / > correlation  
<input type="radio" name="radio" value="time" 

 

Onclick = "save()" / > time  
<input type="radio" name="radio" value="hottop" 

 

Onclick = "save()" / > heat 
 

<! -- input type = "submit" value = 

"submit" / - > < / form >  
</div> 

 
</form> 

 

According to the previous sorting, we will display the address link and 

profile information on the page one by one, and the corresponding code segment is 

shown in the figure below: 
 

} 
 

for(String o:list) 
 

{ 
 

//Engine.ResultModel mod = (Engine.ResultModel)o; 

//Engine.Result mod=new Result(o+".txt"); 

//ucas.JsonObject myObject = 
 

ucas.JsonUtil.readFile2JsonObject("/data/"+o+".json"); 



 
String path= parse.Path(strPath,o); 

 
ucas.JsonObject myObject = 

 
ucas.JsonUtil.readFile2JsonObject(path); 

 
String str = myObject.articalString; 

//LinkedList query=getSplit2Words(keyword); 

LinkedList<String> query=new 
 

parse.Segment(keyword).run(); 
 

String partContent=AutoAbstract.getAbstract(str,query); 
 

%> 
 

。。。。。。。。。。。。。。。。。。。。。。。。 
 
 

 

Finally, as a function expansion, we also added Google and Baidu links to the 

page for everyone to use. After all, our database size is still very limited. The 

relevant codes are as follows: 
 

<form action="http://www.baidu.com/baidu"> 
 

<input type=hidden value='<%=keyword %>' 
 

name=word> 
 

< input type = "submit" value = "Baidu search" >  
<input name=tn type=hidden value="bds"> 

 
<input name=cl type=hidden value="3"> 

 
<input name=ct type=hidden value="2097152"> 

 
<input name=si type=hidden 

 
value="www.williamlong.info"> 

 
</form> 

 
</td> 

 

7、 Code description of information extraction display part 
 

Core code display:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2-1 code diagram 
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Figure 2-2 schematic diagram of search code 
 

The implementation of information retrieval is shown in the figure above. The 

overall idea is that we traverse all index files on the whole website, record the 

pages containing the input keywords, then display the upper and lower text, 

highlight the keywords, and record their URLs for users to access. 
 

Our husband becomes a link to the target URL. The page displays the inclusion 

sentence with keywords, in which the keywords are highlighted, as shown in Figure 

2-1. 
 

The implementation of highlighting is relatively simple. We only need to 

modify the color and font of the keywords recorded earlier, as shown in Figure 2-2. 
 

For the display of the text introduced below, we use the keyword itself as 

the benchmark to display the characters with fixed length before and after it (the 

specific length will be adjusted according to the number of keywords). 
 

In this way, we have completed the preliminary extraction of relevant 
information, which is actually to return the context content of keywords. 

 
Obviously, we will return many related pages. We will display them according to 
the VSM sorting algorithm. 

 

 

8、 Problems encountered in development 
 

 

8.1 problems encountered in writing crawler 
 

When I first wrote the crawler program, I only crawled 100 Web pages as a 

test, so in the code, I uniformly stored the crawled data in a list, and then 

uniformly saved all the web pages. However, when the data is very large, it may 

cause heap depletion and lead to memory overflow. Therefore, later, I changed to 

perform persistence operation immediately after crawling a web page, and then, 

Clear the data in the memory in time to prevent insufficient memory space. 
 

If a URL downloaded by the crawler is invalid, the program will crash, so 

exception handling is added to the circular program to prevent the crawler from 

stopping because of the 404 page.  



The modified code is as follows: 
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8.2 problems encountered in writing search engine programs 

 

The background of our search engine is written by using java language and 

relying on the existing framework for secondary development, but the data structure 

of a page of mengniang encyclopedia obtained by the crawler is a file in JSON 

format redefined by ourselves, so we need to rewrite the coding and data reading 

and writing interfaces, otherwise null pointer exception and other exceptions will 

appear in the background Read in index file garbled. 
 

In order to solve the above problems, we modified the original Unicode encoding 

format in the framework to UTF-8, solved the problem of garbled code, rewritten the 

code of the read-in part of the JSON format file, and solved the exception of data 

read-write null pointer. The modified code is as follows.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
21 



 

9、 Group division of labor 
 

 

Gao chuyang: development of information index and 

relevance ranking code, preparation of relevant 

documents, Yang Xue: development and testing of 

crawler system, preparation of relevant documents, 

Feng Yimeng: development and testing of information 

extraction system, preparation of relevant documents 
 

Sun Chuanhao: implementation of web pages and preparation of relevant documents  
The workload of the four people is equal, and the teacher can give them points as 
appropriate. 
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