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ABSTRACT 
Question answering is an indispensable part of the teaching process. The effect of question answering largely 

depends on the form of the link and whether it can meet the individual needs of students. The traditional teacher 

learner face-to-face question answering and e-mail question answering can not meet the requirements of learners. 

Therefore, many educators are committed to the research of intelligent question answering system. This paper 

analyzes the main obstacles existing in the current domestic question answering system, designs the subject 

oriented intelligent question answering system, studies the core function modules, and realizes a subject oriented 

intelligent question answering system with friendly interface, strong pertinence, and adaptability to a variety of 

inquiry methods. 

Keywords: Subject oriented; Intelligent question answering; Problem handling; Sentence similarity; Answer ex-

traction 

 

1 INTRODUCTION 

With the development of computer and Internet, the in-

formation of the current society is growing exponentially. 

The information on the Internet is open. Disorderness is 

difficult for a common user to find the information di-

rectly from the mass information. Too much useless in-

formation affects the retrieval efficiency of users. Users 

hope to get the answers directly after entering questions 

that need to be asked. In order to meet the needs of users, 

the FAQ system came into being. FAQ system is also 

known as FAQ (frequently asked questions), which is ac-

tually the most common question and answer system. 

With the rapid development of science and technology, 

more  

 

 

and more students study online[1]. E-learning refers to 

learning between teachers and students without the re-

striction of traditional learning mode, that is, students do 

not need to learn specific content in a fixed time and 

space. E-learning has the characteristics of breaking the 

limitation of time and space, personalized learning, 

changing learning subjects and interactive learning. 

Online teaching is a virtual environment provided by the 

network. Students' learning and teachers' teaching can be 

carried out synchronously or asynchronously. Through 

synchronous learning, students can follow the teacher's 

teaching steps and follow the teacher's teaching contents 

in real time[2]. 

 

 

 

 

The automatic question answering system q/a (automatic 

question answering) uses natural language processing 

technology, which can help to understand the questions 

raised by users and generate correct answers on the other 

hand. The main difference between the system and FAQ 

is that the answers of FAQ system come from the estab-

lished common question answer database, in which the 

questions and answers have been determined; The answer 

of the automatic question and answer system comes from 

the knowledge text base set by the system. The 

knowledge text in the knowledge text base is very exten-

sive, and can even be the information resource of the 

whole Internet. With enough knowledge source materials, 

the automatic question and answer system can answer all 

the questions raised by users like a knowledgeable expert. 

The goal of this paper is to establish an intelligent ques-

tion and answer system (hereinafter referred to as "ETIS") 

which integrates the FAQ system and the automatic ques-

tion answering system[3]. 

2 RELATED WORK 

2.1 Research status at home and abroad 

At present, network education is very hot. Online learn-

ing has become a channel for students' autonomous learn-

ing. Online Q &amp; A is a part of network teaching. At 

present, the intelligent question answering system has not 

received due attention and corresponding status in the 
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teaching website. The research results of Q &amp; a sys-

tem are less, and there are still many problems in the re-

search of key technologies of the system. Intelligent 

question answering system is a computer program. The 

program can accurately answer students' questions and 

return the results to users. In this process, it can count the 

high-frequency questions asked by students, store the 

new questions asked by students, submit them to relevant 

teachers or experts for answers, and store the answers to 

the new questions into the knowledge base to realize the 

memory and learning of knowledge. 

In the 1960s, the intelligent question answering system 

using natural language came into being. With the devel-

opment of artificial intelligence and machine learning 

science, the research of intelligent question answering 

system has also made a certain breakthrough. Domestic 

Q &amp; A platforms are generally produced with the de-

velopment of teaching websites[4]. As an auxiliary mod-

ule of teaching websites, they help teaching and answer 

students' questions, so as to consolidate the learning con-

tent in class. The foreign question answering system 

adopts advanced technology in the design process, which 

can well realize interactive communication and accu-

rately grasp the intention of students' questions. It has a 

high degree of intelligence and can generally be used as 

an independent platform. Compared with domestic sim-

ple question answering methods, foreign systems can 

achieve more accurate intelligent answers to knowledge 

in a specific field. 

Typical question answering systems are: 

(1) Start Q &amp; a system. The system is designed and 

developed by MIT. It is an intelligent question answering 

and retrieval system based on natural language technol-

ogy. It is also one of the earliest intelligent question an-

swering systems in the world facing the Internet. The 

core of the system is the construction of knowledge base, 

and the basis of question and answer is also the infor-

mation search of knowledge base. The range of 

knowledge that the system can answer includes geogra-

phy, politics, art and other fields. The Q &amp; a content 

is rich (including video, audio, etc.) and the accuracy is 

high, but the system can not recognize and understand the 

questions in Chinese or other language forms, and can 

only realize English Q &amp; A, which is also a huge 

defect of the system. 

(2) Askjeeves system. The system can ask questions in 

natural language, which is developed and designed by 

askjeeves company. Systematically analyze the question-

ing sentences and further communicate with the ques-

tioner, so as to truly and comprehensively obtain the 

questioner's ideas. However, the system can not directly 

provide users with concise answers, which makes users 

need to identify and filter information according to the 

returned results, which is also one of the great defects of 

the system. 

(3) An intelligent question answering system developed 

and designed by Peking University. In this Q &amp; a 

system, forums and online discussions are the main-

stream ways of Q &amp; A. Among them, there are sev-

eral knowledge areas in the forum area. Students enter the 

discussion areas of different topics according to their own 

needs. 

2.2 Chinese automatic word segmentation technology 

There are many research methods of Chinese word seg-

mentation. This paper mainly introduces three main-

stream word segmentation algorithms. 

(1) Mechanical word segmentation algorithm 

The mechanical word segmentation method is also called 

character matching method. Its implementation principle 

is to match the existing string with a sufficiently large 

dictionary. If the corresponding string is found in the dic-

tionary, the matching is successful. There are many 

matching methods. According to the scanning method, it 

can be divided into forward matching and reverse match-

ing, and according to the length first method, it can be 

divided into maximum matching and minimum match-

ing[5]. Therefore, the common mechanical word seg-

mentation methods are: reverse maximum matching 

method, forward maximum matching method, two-way 

maximum matching method and minimum segmentation 

method. 

Advantages: high performance. Because the matching 

rule is simple, as long as new words are added to the dic-

tionary, it can well support the recognition of unlisted 

words, so it has a high utilization rate in engineering ap-

plications. 

Disadvantages: disambiguation ability is weak. The rules 

are too simple to recognize new words that are not in the 

dictionary. 

(2) Understanding based word segmentation 

Word segmentation based on understanding means that 

the computer recognizes words and understands sen-

tences by simulating human behavior. In the process of 

word segmentation, ambiguity is handled through syntac-

tic and semantic analysis. The characteristics of Chinese 

language determine the complexity of Chinese language 

knowledge. At present, the processing of Chinese lan-

guage by computer is not perfect. Computers can not 

fully understand Chinese language information and con-

vert it into machine recognizable language. The imple-

mentation of this method is based on a large amount of 

language information, so this method is rarely used at 

present[6]. 
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(3) Word segmentation method based on statistics 

This method judges whether a string constitutes a word 

according to the frequency of its occurrence in the corpus. 

The typical algorithms of this method include CRF, HM, 

maximum entropy model and so on. Among them, CRF 

has better effect, and it has weaker context independent 

hypothesis than HMM. 

Advantages: this method is based on statistical algorithm 

for segmentation. In theory, as long as there is enough 

training corpus, it can deal with the problems of "unlisted 

words" and "ambiguity". 

Disadvantages: because this method needs enough cor-

pus for training, the training time is long. In industrial 

applications, there are often new professional field cor-

pora. At this time, it needs to be retrained, which is more 

troublesome. Therefore, this method is not used in some 

industrial applications with high performance require-

ments[7]. 

The maximum matching algorithm mainly includes for-

ward maximum matching algorithm, reverse maximum 

matching algorithm, two-way matching algorithm and so 

on. The main principle is to cut out a single word string, 

and then compare it with the thesaurus. If it is a word, 

record it. Otherwise, continue the comparison by adding 

or reducing a word until there is still one word left. If the 

word string cannot be cut, it will be treated as unregis-

tered. 

The algorithm flow is shown in Figure 1: 

 

Fig. 1. Forward maximum matching method 

In the Chinese language system, the smallest unit is word. 

But in our natural language, the individual words can not 

express our meaning accurately to a large extent. So, in 

fact, the most basic unit of composition is words. There-

fore, in the automatic question and answer system, the 

primary task is to divide the continuous Chinese charac-

ter strings into the word sequence, that is, the automatic 

word segmentation. Only after the sentence is converted 

into a word can the computer understand the sentence[8]. 

According to the different word segmentation principles, 

Chinese automatic word segmentation methods are di-

vided into four categories: dictionary based segmentation 

(or word list method), statistical segmentation method, 

knowledge segmentation, neural network word segmen-

tation method. 

2.3 sentence similarity calculation 

In the natural language processing, sentence similarity 

calculation is a basic and core link. In the automatic ques-

tion and answer system, many parts need to calculate the 

similarity of sentences. Sentence similarity refers to the 

semantic matching degree of two sentences, which is rep-

resented by the real number of [0,1]. The larger the value, 

the more similar the two sentences are, and when the 

value is 1, the two sentences are identical in semantics; 

The smaller the value, the lower the similarity between 

the two sentences, and the semantic difference between 

the two sentences when the value is 0. The calculation of 

sentence similarity is very important in all fields of natu-

ral language processing, but compared with the English 

sentence similarity calculation, the calculation of Chi-

nese sentence similarity is more difficult[9]. 

The existing sentence similarity calculation methods are 

TF IDF algorithm and sentence meaning based similarity 

algorithm. Objective analysis of the advantages and dis-

advantages of these methods can better select the devel-

opment technology of the system, and is conducive to the 

realization of more efficient system. The formula of f-idf 

algorithm is as follows. 
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Full text retrieval is to establish an index for each word, 

record the frequency and position of the word in the arti-

cle, and then retrieve the index through the search engine, 

extract the position of the word according to the index, 

and the frequency of the word in a certain range. This 

process is similar to the process of looking up a word 

through a search list in a dictionary. 
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Generally speaking, the full-text retrieval system needs 

to have the basic function of establishing index and 

providing query. Knowledge text index is actually a mod-

ule to manage a large number of texts. This module is 

different from the traditional database, it is essentially a 

search engine. Its function is to provide massive database 

management and query, so as to quickly, accurately and 

comprehensively search the information needed by users 

[10]. 

3 DATA ANALYSIS 

3.1 subject oriented intelligent question answering 

system architecture 

The workflow of ETIS is as follows: the question and an-

swer system first obtains the questions put forward by us-

ers, and then preprocesses the questions. After the pro-

cessing of word segmentation module, the keyword com-

bination is formed, and the formed keywords are ana-

lyzed to determine the focus of the problem. Search the 

common question database, compare the similarity be-

tween the user's questions and the same kind of questions 

in the common question database, when the similarity is 

greater than the set threshold, directly return to the user's 

corresponding question answer. Otherwise, search in the 

knowledge text base, when the similarity is greater than 

the set threshold, directly return to the user the corre-

sponding question answer; If it is less than, the user will 

be prompted that there is no exact answer and the corre-

sponding reference answer will be returned. The above 

workflow is shown by the frame diagram[11]. The over-

all architecture of the system is shown in Figure 2 below. 

The whole system is divided into three layers: interface, 

user operation layer and data layer. 

 

Fig. 2. Overall architecture of subject oriented intelli-

gent question answering system 

3.2 function design of automatic question answering 

system 

According to the overall architecture of the subject ori-

ented intelligent question answering system, this paper 

divides the question answering system into the following 

functional modules: question processing module, FAQ 

query module, knowledge text retrieval module and in-

dex module. The specific functions of each module and 

the relationship between them are shown in Figure 3 be-

low 

 

Fig. 3. Function module diagram of intelligent question 

answering system 

3.3 database design 

The FAQ of this system is stored in the form of database. 

The database uses Access2003. The entity set of database 

includes FAQ database and knowledge text database. 

FAQ database is the collation of common questions in the 

discipline, including: questions with high frequency, typ-

ical questions in the discipline. Through the collection 

and collation of various information on the Internet, we 

finally summed up 319 common questions as common 

questions in educational technology, and put them into 

the FAQ database. 

∆𝑢𝑘+1(𝑡) = 𝑢𝑑(𝑡) − 𝑢𝑘+1(𝑡) = 𝑢𝑑(𝑡) − (𝑢𝑘(𝑡) +

𝐿(𝑡)(�̇�𝑘+1(𝑡) + 𝑒𝑘+1(𝑡))) = 𝑢𝑑(𝑡) − 𝑢𝑘(𝑡) −

𝐿(𝑡)(�̇�𝑘+1(𝑡) + 𝑒𝑘+1(𝑡)) = ∆𝑢𝑘(𝑡) −

𝐿(𝑡)(�̇�(𝑡)∆𝑥𝑘+1(𝑡) + 𝐶(𝑡)∆�̇�𝑘+1(𝑡) + 𝐶(𝑡)∆𝑥𝑘+1(𝑡))                                                                        
(2) 

The knowledge text inventory stores the chapter number, 

title and representative keywords of each section of edu-

cational technology. Its main attributes are: chapter num-

ber (ID), chapter number (titleid), title (title), chapter 
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level (type),. Parent (parent), path (URL) of the text file 

corresponding to the chapter, repeatability (value) of key-

words and user question keywords, and record the word 

segmentation result (extendkey) of the title field. 

4 EXAMPLE ANALYSIS 

4.1 system development environment 

The system adopts B / S mode, rich interaction mode and 

better user experience. Users can input and submit ques-

tions after opening the system page 

Java is a simple, object-oriented dynamic language. It has 

the following characteristics: 

(1) Simple. Java was originally designed as a language 

for integrated control of household appliances, so it must 

be simple and clear. Its simplicity is mainly reflected in 

the rich class libraries provided by Java. 

(2) Object oriented. Object oriented is the most important 

feature of Java. The design of Java language is com-

pletely object-oriented, it does not support the process 

oriented programming technology like C language. Java 

supports static and dynamic style code inheritance and 

reuse. 

(3) Distributed. Java includes a sub library that supports 

TCP / IP protocols such as HTTP and FTP. Therefore, 

Java applications can open and access objects on the net-

work by means of URL, and its access mode is almost the 

same as that of local file system [4]. 

4.2 realization of main function modules 

(1) User interface. It is the interface for the system to re-

alize human-computer interaction, and its main functions 

include: receiving user input questions and outputting an-

swers to users. This system uses the borderless transpar-

ent window, can drag the portrait and pop-up balloon, 

rich pop-up menu as the interface, in order to enhance the 

user experience. 

(2) Problem handling. The problem processing module 

includes Chinese word segmentation, stop words re-

moval, keyword expansion and keyword extraction. In 

this module, using the Chinese Academy of Sciences 

ictlas word segmentation, can achieve word segmenta-

tion, on this basis, in order to make the system more in-

telligent, this paper continues to complete to stop words, 

keyword expansion, keyword extraction and other mat-

ters. 

(3) FAQ query. FAQ query module includes: candidate 

question extraction, question similarity calculation, inter-

active user question confirmation. 

4.3 realization of chat function 

Since Alice is an open source software, many scholars 

have studied its principle. At the same time, Alice is also 

maturing in the continuous improvement of many people. 

Different researchers have different preferences for de-

velopment languages, so there are many versions of Alice. 

This system uses the Java version of Alice. In order to 

make Alice more suitable for this system, some improve-

ments have been made in the process of introduction 

Chinese word segmentation is added. Alice was origi-

nally designed for English, using spaces to identify Eng-

lish words. However, some Chinese Alice systems only 

support splitting Chinese into single Chinese characters, 

which greatly reduces the semantic function. After ana-

lyzing the operation mechanism of Alice, the author in-

tercepts the original call and adds Chinese word segmen-

tation to make the system support Chinese word match-

ing. 

5 CONCLUSION 

This paper only puts forward a prototype system, there 

are many deficiencies, need to be further improved and 

perfected. At the same time, the system may not be able 

to answer some basic questions correctly. Therefore, for 

the whole system, we need to expand the capacity of the 

question base, improve the semantic similarity algorithm, 

and combine the weight table of educational technology 

professional vocabulary with Chinese word segmentation 

and HowNet, so as to understand the user's questions 

more accurately and retrieve the answers efficiently. 
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