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INTRODUCTION 

1. Motivation 

Recently, the document exchanging and sharing are very 

popular through the Internet. Documents such as the paper, book, 

thesis, report,…, are digitalized and commonly accessed on the 

Internet. Although the Internet supports to enlarge the reference 

resource, the plagiarism is a big challenge. This leads the problem of 

how to assess the similarity among the texts and show the content 

copied from the other document, especially for Vietnamese. 

To develop the copy detection system, we need to tackle the 

main concerns as follows. 1) The data warehouse is sufficient and has 

a wide coverage; 2) The text presentation method is valid and 

effective to facilitate the comparison process; 3) Algorithms are used 

to calculate the similarity between text units and to indicate the 

duplicated content; 4) It is able to handle the big data problem. 

To address all raised problems, my effort focuses on the topic: 

“Similarity evaluation in Vietnamese textual documents”. In which, 

the main research for my technical PhD thesis aims to efficiently 

detect the copied content in a text. 

The vital key of the proposed method in the thesis is to study 

and apply the achievements in biology, digital signal processing to 

Natural Language Processing (NLP). The common property of these 

areas is the large amount of data and the purpose is to perform the 

similarity or difference among the processed data. Specifically, in the 

thesis a new approach in word processing is proposed by using 

Discrete Wavelet Transform (DWT)/Haar filter to convert the text 

into DNA sequences, hosting the data, devising the comparison 
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algorithms, searching in big data library to detect and assess the 

similarity of DNA sequences. This novel research direction is a 

potential solution for handling the huge number of documents. 

2. The goal of the study 

The goal of the thesis is to find efficient mehtods to perform, 

evaluate the similarity of text as well as applying to copy detection. 

The specific objectives of the thesis are listed as follows. 

- An efficient method is proposed to present the text, such that 

the process of copied-text detection easily operates. 

- The algorithms are proposed to improve speed and accuracy 

for detection. 

- A system is developed for copy detection in Vietnamese text 

and testing applications at the University of Danang. 

3. Object and scope of the study 

Object of the thesis includes the following contents: 

- Models, methods of text presentation.  

- Methods and algorithms for calculating similarity of text. 

- The problem of detecting copy content in text. 

- Copy detection systems. 

Limiting the scope of research in this thesis includes: 

- Focusing on the method of performing text based on vector 

model. Study some models, methods of text representation, 

transforming raw documents into data warehouses based on vector 

models. 

- The study proposes algorithms for calculating similarity of 

text. The thesis only calculates text similarity based on string-related 

methods, without considering the semantic element of the text.  
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- Proposing solutions to calculate the similarity in Vietnamese 

text and deploying experiments at the University of Danang. 

4. Method of the study 

- Document method: Researching on the documents related to 

research contents such as: Text mining, representative and storage; 

some basic characteristics of Vietnamese; copy detection system, text 

similarity, copy detection at PAN; DWT and Haar filter; binary 

search, big data processing. 

- Experimental method: Researching and evaluating 

experimental models, methods of comparing text in copy detection. 

Build text matching programs. Compare and evaluate the results of 

proposed methods with some existing methods. Finally, develop an 

experimental system at the University of Danang and evaluate the 

results.   

5. Research tasks and achieved results 

In order to achieve the set objectives, the research task focuses 

on the following main issues: 

- Research and analysis of general methods of text presentation 

and modeling. vector in particular, thereby proposing algorithms to 

compare, evaluate and develop specific applications. 

- Surveying data sources, synthesizing digital documents, 

proposing solutions to organize storage, indexing, and presentation of 

appropriate data. 

- Study the text comparison problem to detect copying at PAN, 

propose solutions to handle effective copying of text. 

- Study the theory of DWT and Haar filter in digital signal 

processing, propose solutions to convert text into DNA sequence. 
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- The study proposed a treatment algorithm through Haar filter, 

a solution to organize DNA storage appropriately, suggesting an 

algorithm to detect similarity. 

- Study to build a test Vietnamese data set for evaluation. 

- Experimental implementation and evaluation of results. 

6. Dissertation outline 

Based on the research contents, the thesis is organized as 

follows: 

Chapter 1: Overview of research area. This chapter presents the 

basis of theory, summary of the research results in the thesis. Based 

on the analysis, the assessment will orient, propose and determine the 

research contents to be implemented. 

Chapter 2: Comparing text based on vector model. This chapter 

presents the method of calculating the weight characteristics of text 

represented on vector models; experimental some method of 

comparing text based on vector model. Based on analysis and 

evaluation, the thesis proposes experimental algorithms to assess the 

similarity of Vietnamese text based on vector model. 

Chapter 3: Text similarity detection based on Discrete Wavelet 

Transform. This chapter introduces the research results, analyzes and 

proposes a new approach to solve the problem of comparing DWT-

based text and using Haar filter. The presentation focuses on the 

proposed method based on DWT and Haar filter to solve the 

problem. Experiment, compare and evaluate the achieved results to 

prove the proposed method is highly effective. 

Chapter 4: Developing copy detection system for Vietnamese 

textual documents. Presenting the results of the solution of building a 
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Vietnamese text data warehouse and developing a copy detection 

system based on the research results achieved on vector models and 

DWT methods. Results of pilot implementation at the University of 

Danang and some evaluations. 

7. Contributions 

The thesis has contributed to solve the text-similarity problem to 

detect the same content in documents. The main contributions of the 

thesis: 

- I propose an improved vector-based model improve the vector 

model by using Cosine measurement to calculate text similarity, 

along with word and sentences.  

- I propose a new approach to assess the similarity of 

documents including DNA sequences of text as the real numbers and 

the application of Haar filters. 

- I propose the processing process, build algorithms to detect 

the similarity between documents by calculating the smallest 

Euclidean distance from DNA to be evaluated to source DNA and 

comparing it to an appropriate threshold to make conclusions about 

similarity. 

- I propose solutions and algorithms to handle large data 

efficiently with encoding text data into digital signals through DNA 

sequences arranged in ascending order for binary search. 

- I build Vietnamese data sets for experimentation, as well as a 

system for copying system, and then deploy the test applications at 

the University of Danang. 
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CHAPTER 1. OVERVIEW OF RESEARCH AREA 

1.1. Some concepts used in the thesis 

Present some related concepts used in the thesis such as: 

Document or Text, Similarity measures, Text similarity, Text 

alignment, Plagiarism, Copy detection, Corpus, performance 

measures (Precision, Recall, F-score). 

1.2. Text representation model 

In word processing, there are many methods that have different 

calculations, but generally, those methods do not interact directly on 

the original raw data set, but need to must perform pre-treatment 

(such as separating sentences, separating words, handling uppercase / 

lowercase letters, removing stop words ...) and selecting appropriate 

text representation models for processing and calculating called 

tissue Textualization. 

Text representation can be divided into two main approaches: 

statistical direction and semantic direction. In a statistical approach, 

the texts are represented by a number of criteria for statistical-based 

measurement, while the methods are semantic-related concepts and 

parsing.  

The thesis has examined and presented the basic contents as 

well as the comments and assessments on the text representation 

models such as: Boolean model, Vector Space Model (VSM), Bag of 

words, Latent Semantic Indexing (LSI), based on the concept of 

fuzzy, graph model, n-grams model, random projection method, 

parser model, Tensor model. 
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1.3. Methods of calculating similarity of documents  

Through the survey, it is possible to divide the research on the 

method of calculating the similarity of text into three main 

approaches according to the String-Based to determine the similarity 

for formally (words, sentences); Corpus-Based and Knowledge-

Based will determine the semantic similarity of words [40, 78]. 

The thesis presents some typical algorithms to solve string 

matching problems such as Brute-Force, Naïve, Morris-Pratt, Knuth-

Morris-Pratt (KMP), Boyer-Moore, Rabin-Karp, Horspool… [28, 

122, 137]. These algorithms focus on the comparison of any two 

strings and detect the similarity between them. With some cases in 

text matching, measuring the similarity between two paragraphs is 

the use of simple word matching. Therefore, the thesisstudies string 

matching algorithms as a basis for calculating text similarities and 

comparing the effectiveness of proposed methods based on 

computational complexity. 

1.4. Comparing text and application in copy detection 

The text comparison problem is essentially calculating the 

degree of similarity or similarity of text. For the purpose of research 

is to assess the similarity of documents to be applied in copying 

detection, the thesis focuses on researching towards solving problems 

of comparing texts in the form of string matching without going deep 

into the semantic surface as well as not mentioning in depth the form 

of copying such as: structure type, idea, self-copying, improper 

citation...  

The problem of copy detection is mostly the type of coping is 

near-duplicate detection, so this is a difficult problem and the 
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duplicate forms are extremely diverse. It is because of the variety of 

text copying that there is no algorithm or technique that accurately 

measures the similarity between texts. This problem is not new, but 

there are no clear published studies and applications in Vietnam. 

Through research, survey and evaluation, the thesis synthesizes 

text-based comparison methods and copy detection techniques that 

can be categorized as: Character-based methods, Frequency-based 

methods), Structural-based methods, Classification and Cluster-based 

methods), Syntax-based methods, Near-dupplicate detection, 

Semantic-based methods, Citation-based methods, Recognizing 

Textual Entailment. 

Detection of duplication at PAN 

A general model for processing to plagiarism detection has been 

proposed in highly effective solutions at PAN. 

  

Figure 1.4. General processing model to plagiarism detection [128] 
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With a Suspicious document, the search process for copy 

detection will perform a search and test on a very large data set 

(Document collection). This process consists of three main steps: 

- Step 1: Filter out the Source retrieval of potential Candidate 

documents: Select a small group of candidate documents that are 

considered duplicated (Suspicious document) from large documents 

or data warehouses (Document collection). Candidate documents are 

highly defined documents that are sources of plagiarism related to 

suspect documents.  

- Step 2: Text alignment: Comparison document suspect each 

candidate document and extract the same paragraph from this 

document pairs.  

- Step 3: Knowledge-based post-processing: Processing, 

presentation and matches each piece of copy (Suspicious passage) on 

an interface suited to help the user can handle the task after. 

Above are the main steps, but for the system to detect the copy 

of text that can be used in practice, there must be an appropriate 

solution for creating and maintaining the index of all documents in 

the document. Data source as well as a suitable calculation model to 

meet the performance in terms of accuracy and time. Through the 

results achieved at PAN, we find that finding similar documents is 

difficult to achieve absolute results. Therefore, this is also the basis 

for the thesis to study and solve the problem in this topic. 

 

 

 

 



10 

 

CHAPTER 2. COMPARING TEXT BASED ON  

VECTOR MODEL 

2.1. Keyword weighting method  

TF-IDF method is based on the importance of each word in the 

document for statistics. This method is most often used to calculate 

the weight of characteristics, the value of the weight matrix is 

calculated by the following formula: 

 t,d

d

tf(t,d) =
N

N
 (2.1)

  idf(t,D) = 1 + 
N

n
ln( )   (2.3)

 
 TF- IDF(t,d,D) = tf(t,d)  idf(t,D)  (2.4) 

According to the TF-IDF method, the magnetic weight is the 

product of the magnetic frequency (TF) and the inverse frequency of 

the word (IDF). The weight is calculated by the frequency of the 

keyword t in the text d and the rarity of the keyword t in the entire 

database. 

Thus, applying the vector model to represent the text, each text 

is modeled into a characteristic vector and the space characteristics of 

all the considering documents will include all the words. 

Example: Modeling 1,000 documents / documents. Split 9,500 

words from this set of documents. After removing the stop words, the 

remaining 8,235 words. Description for this modeling with a 1,000-

row matrix (text) and 8,235 columns (words). For each intersection 

of the row and column, calculate a value called the weight of the 

corresponding row and column according to the TF-IDF method as 

the formula 2.1, 2.3, 2.4. 
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2.2. Some methods of comparing text based on vector model 

To calculate the characteristic value of text, the thesis is done by 

TF-IDF method. 

In the thesis, measurements are used based on the statistics of 

the frequency of words in the text and determine the text similarity 

by: 1) Calculating the angle of the vectors using Cosine measurement 

and Jaccard coefficients; 2) Based on calculating the distance 

between points by measuring distance Manhattan and Levenshtein. 

The main processing steps are as follows: 

- Step 1: Preprocessing (Separating words, removing stop 

words, creating vocabulary lists...) 

- Step 2: Building common vocabulary set T = {t1, t2..., tn} 

- Step 3: Modeling text into vectors: Based on T, we create the 

magnetic weight vector of A and B respectively ai, bj (by TF-IDF) 

- Step 4: Applying the formula of calculating the similarity 

according to the measurement. 

- Step 5: Showing display results 

Improvement method using Cosine measurement 

The thesis proposes algorithms to calculate the similarity of text 

based on the vector model in words and sentences, taking into 

account the order of words to increase the accuracy of the meaning of 

the text. Comparing these two methods is based on empirical results 

on Vietnamese data sets from graduation essays and comments to 

make the premise for further research and proposals. 

The thesis applies Cosine measure to calculate the similarity 

between two documents, which is the angle between two vectors a 

and b, is calculated by the following formula: 
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Changing the word order in the sentence affects the meaning of 

the sentence: The similarity of the word order between two vectors a 

and b, is calculated by the following formula [1, 48, 68]: 
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a b

r + r
 (2.11) 

In which: ra is the order vector of words in text a, rb is the order 

vector of words in text b,  m is the number of general words in two 

documents, ria is the order of the word i in the text a, rib is the order of 

the word i in the document b. 

Content similarity represents lexical similarity, and similarity of 

similar words provides information about the relationship between 

words. Words that appear in sentences or in front of or behind other 

words play a role in conveying the meaning of sentences. Therefore, 

the same measure of the whole text is a combination of similar 

measurement in terms of content and the order of words in the text. 

The thesis applied the calculation formula as follows: 

a b a b
S( , ) Sim( , ) (1 )Sim ( , ) + (1 )R a b

a b

- -   


  


r - r
a b a b a b

r + r
 (2.12) 
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Through research, calculate the similarity of text based on 

vector model by measuring Cosine, Jaccard, Manhattan, Levenshtein. 

In the dissertation has improved and proposed the method of 

comparing text based on vector model using Cosine measurement 

with words and sentences with the calculation of word and sentence 

weights, based on word order. 

2.3. Evaluating methods based on vector model 

The thesis has created data sets to evaluate algorithms and build 

an application with functions such as: Pre-processing of text, 

vectorizing, matching, showing display results and graphs. 

Experimental results show that vector-based methods and similar 

similarity measures as mentioned above can solve the problem goal is 

to assess the similarity of documents. 

However, with this proposed method, the accuracy is not high. 

In addition, the vector-based representation method is still limited in 

terms of the number of dimensions represented for the text file, so it 

takes up storage space, the complexity of the algorithm when 

comparing it and reducing the calculation speed. . 

With the research contents achieved in this Chapter, we apply 

the vector representation model in the most suitable way in the scope 

of the thesis research, which is to represent the DNA according to the 

vector model and use the measurement Euclid distance between 

vectors to calculate similarity. Relevant content is mentioned in 

Chapter 3. 
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CHAPTER 3. TEXT SIMILARITY DETECTION BASED ON 

DISCRETE WAVELET TRANSFORM 

3.1. Introduction  

The thesis proposes an idea to convert text into a digital signal 

sequence and process and calculate, match on this data. To apply in 

assessing the similarity of documents, the major challenges are: 1) 

Research to find ways to convert text into digital signals and ensure 

full information content of documents copy; 2) Research using 

appropriate digital signal processing methods to calculate; 3) Study 

to apply measures to calculate, filter out abnormal signals to detect 

the same signals; 4) Link and retrieve content to assess the similarity 

of documents. 

3.2. Basis of DWT theory and Haar filter 

Present the theoretical basis of Discrete Wavelet Transform 

(DWT), Haar filter and DNA sequence. The study of using Haar filter 

in DWT to convert real-time signal into DNA sequences to calculate, 

process and filter signals is a new approach to solving feasible 

problems, solutions Determining big data problems and bringing 

about high efficiency. 

3.3. Proposed copy detection system model  

The thesis proposes an overview model and design blocks for 

the text copy detection system. In the pre-processing stage, the 

collected text will be segmented and sampled so that the samples are 

of equal length. Later, these segments are stored as raw data for the 

purpose of extracting the same paragraphs (if any). In the main 
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processing stage, the documents will be digitized and passed through 

the Haar filter to obtain data for the source DNA set. Meanwhile, the 

evaluation text is passed to the encoder for processing. The raw 

assessment text is made after the pretreatment process will be 

segmented. Then, each segment in the assessment text is encoded 

into a DNA in order to detect the similarity (if any) of that segment 

with another segment of the source data set. Figure 3.6 details the 

processing process to evaluate the test text against the source text file 

(data warehouse). 

 

Figure 3.6. General diagram for the text-similarity detection system 
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3.4. Proposing data conversion procedure 

Algorithm 3.1. The process of encoding text into digital signals 

 

 

 

1 

 

2 

3 

Input: Document 

Output: DNA sequences 

Process: Encode text into digital sequence 

- Preprocessing (removing punctuation, special characters, indexing 

and raw data storage, etc.) 

- Digitize to convert raw data into serial numbers 

- Process through Haar filter to encode into DNA sequences 

3.5. Proposing methods and processing algorithms 

In this section, detailed tasks of each block in the processing 

process will be analyzed through the following stages: 

Preprocessing: The special characters, e.g., (! ? , []…), are 

removed from the segments, and then these preprocessed segments 

are stored to provide the detail of text comparison.  

Encoding and generating the DNAs: We encode the segments 

so that a unique sequence of the integer number stands for a certain 

segment before the input of Haar DWT for sampling and calculating 

DNAs to text similarity recognition between suspicious text and 

source texts in Scopus. 

Algorithm for Haar DWT: As illustrated in Figure 3.5 the input 

data fetched into the Haar DWT is a sequence of floating number, 

and the length of the sequence is N = 2K. The Haar DWT executes K 

iterations, and the output sequence at the k-th iteration is expressed as 

 ( ) ( ) ( ) ( 1)
  

low high c

k k k k
   x x x x   (3.12) 

where the approximation-coefficient vector 
low

(k)
x and detail-coefficient 

vector 
high

(k)
x are given as 
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   L
* 2,alow

(k) (k-1) x x f   (3.13) 

  H

( ) ( 1)* 2,ahigh

k k x x f   (3.14) 

with 
L

= 1 1  f  and  
H

= 1 1f  being low-pass and high-pass filter, 

respectively; 
( 1)

a

k
x and 

( 1)

c

k
x are the approximation-coefficient 

vector at the (k-1)-th step and the concatenation of detail-coefficient 

vectors from 1-st to the (k-1)-th step, respectively.  

At the initialization, (0)
a

x  and (0)
c

x are set to 

 (0) (0)
,

a
= x x   (3.15) 

 (0)

c
= [],x   (3.16) 

where
(0)

x is the initial sequence after text encoding and [] is an 

empty vector. The vector 
1 ( )(k) a ,

a

N k
x with ( )

a
2

K k
kN 


,  

1 ( )c( )

c

N k
k


x  and ( )

1c
2

k K i
k

i
N




 , k = 1,2,…,K are updated by: 

 
( ) ( )

a low
,

k k
x x   (3.17) 

 
( ) ( ) ( 1)

chighc
 .

k k k 
 
 

x x x   (3.18) 

It can be proved that ( ) ( )
1a c

2 2 2
kK k K i K

k k
i

N N N
 


     , 

k = 1,2,…,K. Therefore, the length of number sequence after K 

iterations is still N as that of the initial sequence. Since each of 

transformed sequences is unique as corresponding to its input 

sequence, they are called DNAs. In summary, we develop an 

algorithm for calculating DNAs as described in Algorithm 3.2. 
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Algorithm 3.2. Calculating DNAs 

 

 
 

 
 

1 

2 

3 

4 

Input: The sequences of the floating numbers, generated by text 

encoding. 

Output: The K-th sequence is as the DNA for text. 

Initialization: The vectors as in (3.15), (3.16) 

For k:= 1 K 

- Calculate the sequence at the k-th step as (3.12), (3.13), (3.14) 

- Update the values of vectors as in (3.17), (3.18) 

Endfor  

Data structure for source DNAs: After obtaining the set of 

source DNAs through two previous steps, we sort these DNAs as the 

ascending values of the first element. This structure enables the 

binary search on all database of source DNAs to reduce the 

complexity. It is realized that the first element of a DNA is the sum 

of all values of original sequence at the input of Haar DWT. 

Therefore, this value is called approximation coefficient after K steps 

of subsampling, and then we can find a source DNA, which is closest 

to a suspicious DNA from the suspicious text, through the first 

element.  

3.6. Proposed algorithm for text similarity detection 

Encoding and generating the DNAs for the suspicious text: As 

mentioned earlier, the suspicious text is preprocessed as same as the 

source text, and we also collect the suspicious segments. Encoding 

the suspicious segments is similar to encoding the source segments.  

Comparison and Decision: The final block of system executes 

three tasks: DNA comparison, synthesis and decision. First, by 

searching the source database the comparison block determines the 

group of source DNAs which are closest to group of suspicious 

DNAs. As a result, one suspicious DNA in its group is only matched 
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to one source DNA in library. To measure the similarity between two 

DNAs, we use Euclidean distance as given as 

   2

1

, ( )
n

i i
i

d x y



 x y   (3.19) 

where 1 N
x and 1 N

y are the source and suspicious DNAs, 

respectively. The Euclidean distance is compared to a given threshold 

ε. If d(x, y)< ε, two DNAs are same and their positions in the 

segments are marked. Finally, the decision task is to detect the 

similarity through determining how much similar the source and 

suspicious segments are, and then to show the result of detection. 

Algorithm 3.4. Text-similarity detection  

 

 

 

1 

2 

3 

4 

5 

 

6 

7 

8 

9 

10 

11 

 

12 

 

13 

Input: Suspicious text. 

Output: Show the result of detection, the percentage of similarity… 

Initialization: the length of DNA (N) and threshold (ε). 

Preprocessing, segmenting and storing the data for output. 

For each segment: 

Encoding and generating a group of DNAs as in Algorithm 3.2. 

For each DNA y in the group: 

- Binary searching on source DNA database to find a DNA x 

such that the first element of y is closest to that of x. 

- Calculate the Euclidean distance d(x, y) as in (3.19). 

If d(x, y)< ε then 

Mark DNAs y. 

Endif 

Endfor // end for loop starting at the line 4 

Synthesize all DNAs marked if any and connect them to 

reconstruct the segment.  

Detect some strings of the suspicious segment which are similar to 

some of source one (if any).  

Endfor // end for loop starting at the line 2 
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3.7. Test results of DWT-based methods 

In thesis, we calculate two measures to evaluate proposed 

algorithm: prec (precision) and rec (recall) [104]. In this work, we 

use 2009 training Scopus1 which is published on PAN website to 

evaluate the proposed algorithm. The training Scopus comprises 

7,214 source documents and 7,214 suspicious documents, with a 

capacity of more than 2.6 GB, the testing for each of the 100 

suspected documents completely different from the text in the 

Scopus, choosing the appropriate threshold value ε for prec and rec. 

Results achieved according to the following parameters: 

 

Figure 3.8. The prec and rec versus threshold 

With the above results, we find that the proposed algorithm 

results in prec and rec very high and stable (over 97% to 99%, with 

threshold ε from 10-7 to 10-12). In the dissertation, we have also 

experimented on self-created Vietnamese data sets with very high 

accuracy rate and due to low Vietnamese data sources, the search is 

very fast and the results are very accurate with many threshold levels 

ε together. Through the training process, it is easy to refine the 

threshold levels ε to achieve the best results. 

                                                      

1 https://pan.webis.de/sepln09/pan09-web/plagiarism-detection.html  

https://pan.webis.de/sepln09/pan09-web/plagiarism-detection.html
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CHAPTER 4. DEVELOPING COPY DETECTION SYSTEM 

FOR VIETNAMESE TEXTUAL DOCUMENTS 

4.1. System description 

For the purpose of building a data warehouse and copy detection 

for text, the thesis proposes to build a system with the following 

process: 

Figure 4.1. Procedure for copy detection 

4.2. Building a data warehouse for Vietnamese textual 

The thesis has proposed a solution and built a data warehouse 

system to solve the real problem of the University of Danang (UD) 

and has a high coverage. As a result of the experiment, we initially 

updated to a database of about 2,000 documents in 6 fields according 

to the regulations of the Ministry of Science and Technology and 

classified into categories for testing purposes for the copy detection 

system. This data, we will continue to update from UD's data sources 

to serve for later inspection. 
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4.3. Deploying the copy detection system 

With the researches achieved, we developed a system for 

detecting test text copying located at: http://bigdata.udn.vn. Detection 

pattern marking the same content will be implemented as the 

following model and example: 
 

 

Figure 4.6. The model detection pattern marking the same content 

 

 
Figure 4.7. Example of marking and coloring the same content on the 

document need to be tested 

http://bigdata.udn.vn/
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CONCLUSIONS AND FUTURE WORKS 

1. Conclusions 

The thesis has studied quite comprehensively about current 

approaches to measure the similarity of text documents and propose a 

new method which is more effective in plagiarism detection. 

Research results can be summarized as follows: 

- Investigating text matching approaches based on vector 

model. Experimental results show that the vector-based methods 

using of Cosine measurement can be used to detect similar text 

documents with acceptable accuracy. However, the complexity of the 

vector-based approaches is high and hard to apply to big data 

systems.  

- Proposing a new approach by encoding text documents into 

DNAs comprising of real numbers based on DWT method and Haar 

filter.  

- The similarity of text documents is estimated by the 

Euclidean distance between their DNAs. Performance of proposed 

approach is evaluated on PAN's standard data set and Vietnamese test 

data set. The performance evaluation results show that the proposed 

approach is high accurate and fast in detecting the similarity of 

documents. 

- Handling large data efficiently by encoding text data into 

DNA sequences. DNA sequences are arranged in ascending order for 

binary search which is one of the fastest search methods. 

Furthermore, DWT for computational complexity is only a linear 

function in each sub-sampling, so the proposed solution is more 

effective in processing large data.  
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- Deploying the plagiarism detection system at the University 

of Danang. 

Although the results have been achieved, the thesis still has 

limitations such as:  

- The proposed method does not consider the semantic of 

sentences. Moreover, the proposed method based on the has-ordered 

characteristic of time series data, so the efficiency would be low in 

the case that the order of words in suspicious documents are changed. 

- The thesis has not solved some related problems in plagiarism 

such as semantic analysis (related to the structure of the sentence - 

words, word types of words, synonyms, Part-of-Speech (POS), POS 

Tagging, order words in sentences, Named-entity recognition (NER), 

concepts...), translating from one language to another language, 

quoting, copyright, self-copying... 

2. Future works 

- Studying more effective method for organizing the DNAs. 

- The Tensor-based DNA data organization is a promising way 

to investigate. 

- Applying the proposed algorithm to a real plagiarism system.  
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