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Abstract Under the rapid development of information technology, the problem of computer software copyright 
infringement is becoming more and more prominent, and the traditional infringement determination methods are 
facing the challenges of low efficiency and lack of accuracy when dealing with massive data and complex code 
logic. Considering the different characteristics of computer software copyright infringement determination and 
traditional works, this paper discusses the important rules of copyright infringement determination (substantial 
similarity plus contact rule) from the perspective of academic theory. Under the guidance of the rule theory, the 
copyrighted software and the allegedly infringing software source code data are transformed into TF-IDF vectors 
using the optimized K-Means mean clustering algorithm. A high-dimensional mixed-attribute data similarity 
algorithm is used to calculate the similarity of the software source code data vectors and obtain the final mining 
results. Thereby, a computer software copyright infringement determination method based on the data mining 
algorithm is proposed. In the infringement determination experiment, the accuracy rate of this method is as high as 
85% and above, and the highest recall rate is only 87.60%, which can provide powerful technical support for the 
determination of computer software copyright infringement. 
 
Index Terms computer software copyright, substantial similarity plus contact, K-Means algorithm, similarity 
algorithm 

I. Introduction 
Computer software industry is an important component of the contemporary national economy, and is a 
fundamental and strategic industry of social informatization [1]. Nowadays, countries around the world have 
stepped into the information age, and the use of computer software can be said to be ubiquitous. E-commerce 
platform, taxi software, financial computing, industrial production and other diversified fields are inseparable from 
the operation of computer software [2], [3]. The influence of computer software technology has long exceeded the 
situation at the beginning of its birth, and it plays an extremely important role in the whole national economy 
covering science and technology, culture, national defense and other aspects [4], [5]. Therefore, to promote the 
healthy development of software industry and national economic informatization is the inevitable pursuit of 
countries around the world [6]. 

Along with the high-speed development of China's software industry, corresponding copyright infringement has 
arisen. Computer software is the result of the brain work of software developers and related personnel, and it is a 
type of product that contains and condenses a large number of intellectual labor achievements. Computer software 
from the advance research, actual development, advertising and publicity to put into operation and use to spend a 
lot of manpower and material resources, while requiring huge financial support [7]. However, computer software is 
a typical product of information form, which is easy to be copied and the cost of copying is very low [8], [9]. 
Therefore, the protection of computer software is not to be taken lightly to encourage software developers to 
research and innovate, and the software industry to flourish, and should be severely punished for software piracy 
[10]-[12]. 

With the common use of computer software, developers and enterprises have also found its own commercial 
value, so there is bound to be a conflict of legal protection between software patent protection and open sharing. 
For this reason, relevant scholars have carried out research and analysis related to software copyright protection. 
Arai, Y. showed that the implementation of copyright protection for software effectively prevents reverse 
engineering such as reverse engineering and software copying, both for users under patent protection and for the 
benefit of society through the implementation of innovative technologies prompted by copyright protection [13]. 
Abbott, R. discusses the feasibility of granting patents to computer-generated works, arguing that this type of 



Research on Computer Software Copyright Infringement Determination Method and Legal Response Mechanism Combined with Data Mining Algorithm 

1136 

product provides a huge creative economy for today's society and that intellectual property laws should be updated 
in time to provide them with appropriate patent protection [14]. Jaszi, P. et al. also pointed out the drawbacks of 
software copyright protection, namely, that the irrational code of practice of software copyright protection hinders 
the dissemination of software for digital culture and expression, and that the norms and beliefs of the law need to 
be improved in order to realize the innovative work of the code [15]. For this reason, Atanasova, I. proposed the 
core idea of reducing the problem of digital copyright infringement, emphasizing that reasonable protection of 
digital copyrights should be carried out in a way that safeguards not only the interests of copyright holders in 
obtaining fair remuneration, but also the interests of users in obtaining reasonable access to copyrighted material 
[16]. Basanagoudar, V. and Srekanth, A. examined the issue of copyright disputes over code in open source 
software, further identifying the infringement involved in generative AI copying of code by discussing the principle 
of fair use of open source code in terms of economic damages and personal rights [17]. Wu, Y. et al. describe and 
analyze the license consistency of source code in open source software, showing that discovering and maintaining 
source code provenance will facilitate the identification of software infringements and contribute to the protection of 
software copyrights [18]. 

It is not difficult to find, at present, the computer software infringement rules in the legislation does not make 
clear provisions, but borrowed in practice is usually used in the “substantial similarity + contact” judgment mode as 
the software infringement rules [19]-[21]. Therefore, only by clarifying how to determine the rules in the field of 
computer software infringement determination, in order to make computer software infringement determination 
more standardized and normalized [22], [23]. In this context, data mining algorithms in the determination of 
computer software infringement determination method and legal response mechanism, in theory and practice has 
great practical value. 

This paper firstly discusses the substantial similarity plus contact rule in detail, and makes it clear that many 
elements of computer software, such as function, interface, program structure, algorithm and data structure, should 
be included in the scope of software copyright protection. Secondly, K-Means mean clustering algorithm is 
introduced to transform the source code data in computer software into TF-IDF feature vectors and optimize the 
K-Means algorithm. At the same time, applying the principle of spatial dimension transformation, the 
high-dimensional mixed attribute data of computer software source code methods, statements and expressions are 
transformed, and similarity calculation is carried out, so as to realize the mining of source code data of copyrighted 
software and software accused of infringing copyright. By defining the scope of computer software copyright and 
designing mathematical calculation methods, a method for determining computer software copyright infringement 
based on data mining algorithm is established. Finally, the computer software copyright infringement cases 
accepted by Court F are selected as the research object to analyze the main discretionary factors of infringing 
damages and the reference of damages, and to evaluate the operational performance of the method in this paper. 

II. Substantive similarity plus rules of engagement 
II. A. Overview of the substantive similarity plus contact rule 
The “substantial similarity plus access” rule is an important rule for the determination of copyright infringement, 
which is based on the theory of information dissemination, adjusts the interrelationship between the creator's 
access to known conditions and the originality of the new creation, and provides theoretical support for the 
reasonable allocation of the burden of proof in judicial practice. The “substantial similarity plus exposure” rule 
covers three main aspects, namely, that the two works constitute substantial similarity, that the alleged infringer 
was exposed to the prior copyrighted work, and that there are no reasonable defenses. 

The proof of the contact element in the substantial similarity plus contact rule includes, first of all, that the prior 
work alleged to have infringed has been made public, i.e., published in the sense of copyright, and the published 
work has entered the public domain so that all persons can freely access it. In addition, if there is a clear similarity 
between the later work and the prior work, and the alleged infringer cannot give a reasonable explanation for the 
similar part or excludes the possibility that the latter work is an independent creation, the condition of "contact" can 
also be determined to be met The importance of the elements is not equivalent, "substantial similarity" occupies the 
primary position in the judgment of infringement, and the fact of "contact" is judged only after the two works have 
been found to be similar, and unless there is evidence to the contrary, it is often possible to directly determine that 
the infringer has contact behavior based on the objective similarity, so it can be seen that the "contact" condition is 
in an auxiliary position in the substantive similarity plus contact rule, and the two are in a progressive relationship 
when judging the infringing work. 

"Exclusion of reasonable interpretation" is a supplement to the principle of substantial similarity plus contact, in 
the case that the alleged infringing work is judged to be substantially similar and the defendant has been exposed 
to the prior work, the defendant is given a final opportunity for interpretation, the so-called "reasonable 
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interpretation" is not the subjective rationality of the literal understanding, but to find relevant legal support in the 
legal provisions, first of all, the most common situation is that the expression is limited, although the copyright law 
only protects the author's expression, but when a certain idea has only the only way to express it, If the only 
expression is protected, then it is equivalent to the protection of the thought itself, which is obviously in conflict with 
the dichotomy of thought expression, and another common situation is the case of fair use. 

 
II. B. Substantial similarity plus contact rules software domain review 
Substantial similarity determination of computer software should firstly distinguish between two situations, firstly, 
for textual similarity, the alleged infringing software should be compared with the source code or target code of the 
prior copyrighted software, and the proportion of overlap between the two program codes should be used to 
determine whether it constitutes substantial similarity, and this comparison can also be adopted to determine the 
infringing works of the manual documents of the computer software. Secondly, for the non-text part of the similarity 
of the two software should be compared from the overall comparison of the two software and can not be limited to 
the comparison of the code, however, for the comparison of the similarity of the non-text part of the comparison of 
the scope of the comparison can not be unlimited expansion of the two software can not be realized on the basis of 
the same function of the two software to claim that the two constitute substantial similarity, the function of the 
software belongs to the scope of the idea of not subject to copyright protection, and at the same time, for the part of 
the structure of the software Although the copying of the content may form two output content and technical effect 
of completely different software, but if there is substantial similarity may still constitute an infringement of works, so 
the judgment of the substantial similarity of the software must not be the same as the final function of the judgment 
of substantial similarity, in the preliminary comparison of the program code after the software process structure and 
other components of the analysis and comparison of the substantial similarity of the judgment. 

The dissemination of computer software is often to the Internet as a medium, with convenient storage, 
dissemination of a wide range of characteristics, so the infringer wants to contact the software copyright holder's 
software is very easy, according to the principle of civil procedure law who claims who proves that the infringer has 
been in contact with the software in the case of the burden of proof borne by the right to the infringer, due to the 
previously mentioned software contact in today's era is very simple, so for the The degree of “contact” that the right 
holder needs to prove should be relaxed, and the plaintiff is required to show that the defendant has actually 
touched the original work of fact in practice, there are great difficulties, if we strictly follow this requirement is not 
conducive to the protection of the rights of copyright holders, and it is easy to cause the phenomenon of unfairness. 
Therefore, the degree of proof of “contact” should be limited to proving that the defendant has the possibility of 
contacting the prior work, and it should be more reasonable to prove that the defendant constitutes contact by 
reaching such a standard. 

III. Methods for determining copyright infringement based on data mining algorithms 
III. A. K-Means Algorithm Optimization 
In order to deeply analyze the correlation between the copyrighted software and the alleged copyright infringing 
software, the K  mean clustering algorithm (K-means) is used to classify them, and the data of their software 
source code and software content are converted into TF-IDF vectors, and optimized for the K-means algorithm by 
randomly determining the number of clusters in the dataset and the center of clustering. First of all, the introduction 
of variance ratio criterion (CH) index to determine the number of clusters, CH index is a kind of index used to 
assess the quality of clustering, through the calculation of the variance within the cluster and the variance between 
the clusters to measure the closeness of the clusters and the degree of separation, the larger the CH index 
represents the more tightly clustered, the more dispersed the clusters are between the clusters, the better the 
clustering effect. The calculation steps are as follows: 

(1) Calculate the inter-cluster sum of squares (BCSS). BCSS  is used to measure the separation of samples 
between different clusters, the larger the BCSS , the more separated the clusters are, and the better the clustering 
effect. The formula for BCSS  is shown in equation (1): 

 
2

1

k

i ii
BCSS l m m


   (1) 

where k  denotes the number of clusters. il  denotes the number of data points in cluster i . im  denotes the 

centroid of cluster i ; m  denotes the centroid of the overall data set. 
2

im m  denotes the square of the 

Euclidean distance between the center point im  of the cluster and the center point m  of the overall data set. 
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(2) Calculate the within-cluster sum of squares (WCSS), WCSS  is used to measure the tightness of the data 
points within each cluster, the smaller WCSS  is, the tighter the clusters are, and the better the clustering effect is. 
The formula for WCSS  is shown in equation (2): 
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where x  denotes each data point within the cluster. ic  denotes the cluster to which data point x  belongs. 
2

ix m  denotes the square of the Euclidean distance between the data point x  in the cluster and the cluster 

center point im . 

(3) Based on the values of BCSS  and WCSS , the value of CH  index is calculated as in equation (3): 

 ( )
1
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 (3) 

where l  denotes the number of all data points. 
Next, the average distance is introduced to optimize the clustering center selection. The steps are as follows: 

(1) Calculate the Euclidean distance  ,i jd x x  between the data points, which is calculated as equation (4): 

    2
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where  1 2, , ,i i i izx x x x   and  1 2, , ,j j j jzx x x x   denotes any two data points with dimension equal to z . 

(2) Calculate the average distance  avg id x  from each data point to the existing clustering center, which is 

calculated as in Equation (5): 

    1

1
,

n

avg i i jj
d x d x T

n 
   (5) 

where n  denotes the number of existing clustering centers.  ,i jd x T  denotes the Euclidean distance from data 

point ix  to clustering center jT . jT  denotes the existing clustering centers 1 2, , ,j j jzT T T . 

The steps of the optimized K-means algorithm are as follows: 
(1) Calculate the value of CH  index for different number of clusters in the dataset and select the number of 

clusters k  with the highest CH  index value as the optimal value. 

(2) Calculate the Euclidean distance  ,i jd x x  between any two data points to measure their similarity. 

(3) Compare each  ,i jd x x  and select one of the data points with the smallest distance as the first initial 

clustering center. 
(4) Calculate the average distance  avg id x  from each data point to the currently selected clustering center, and 

select the data point with the largest average distance as the next initial clustering center. 
(5) Repeat step (4) until k  clustering centers are selected. 
(6) Perform an optimized K-means algorithm based on the best k  values determined by step (1) and the 

clustering centers determined by step (5) to arrive at a clustering result. 
 

III. B. Similarity Calculation for High-Dimensional Mixed Attribute Data 
Computer software high-dimensional mixed-attribute data in the database are usually characterized by three kinds 
of attributes, including methods, statements and expressions. Calculating software source code data similarity is 
the necessary basis for data mining, therefore, the similarity of multi-attribute data is first calculated to obtain the 
final mining results. 

In order to alleviate the memory pressure of the database in the network system and improve the stability of the 
external algorithm, based on the data denoising results, the matrix transformation of the data is performed by 
utilizing the principle of spatial dimension transformation. Suppose jD  denotes the structure matrix of the j th 

column in the database, and  1,2, ,jid i m   is the data object in it, which denotes the data in the i th column 

and the j th row. If there are a total of m  high-dimensional mixed attribute data in each row of the matrix, jD  

can be expressed as equation (6): 
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  1 2, , ,j j j jmD d d d   (6) 

If the number of data objects in the structure matrix is n , the total matrix of high-dimensional mixed-attribute 
data in the database D  is represented using the transpose transformation of the matrix as in equation (7): 

  1 2, , ,
T

nD D D D   (7) 

Now, mine the high-dimensional mixed-attribute data x  of the set X  in the total matrix D  and set the 

correlation of its individual attributes to  ,sim X Y  (the corresponding sets are denoted by Y  and X ). The 

mined sample data is represented as s , then s  should meet the following conditions as in equation (8): 

  ( , ) ( , ) ( , ) /s sim X Y Freq x X Freq y Y D   (8) 

In the above equation, Freq  denotes the probability of the condition occurring. 
The scale characteristics of high-dimensional mixed-attribute data include both categorical and numerical types, 

assuming that there are two mutually independent data in the dataset X   1 2, , ,i i i iqX x x x  and 

 1 2, , ,j j j jqX x x x , then the distance between the two data is calculated by equation (9): 

  2

1

,
q
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k
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

    (9) 

In the above equation, q  denotes the dimension of the data set X . s  denotes the conditional sample data. 

ikx , jkx  denote the k th dimension reference samples of iX  and jX , respectively. 

The similarity between data iX  and cluster jU  is defined by the formula in equation (10): 

  2
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, ,
q

i j i j ik jk
k

X U X X x x


   (10) 

In the above equation, jU  denotes the frequency vector of the data clusters' fetch values. jkU  denotes the 

k-dimensional fetch. The distance between data iX  and the reference sample data is calculated by equation (11): 

 2
( ) , ( )

2
k

i j

r
H X U


  (11) 

In the above equation, kr  denotes the independent components of the data.   denotes the candidate 

information target parameter. 
For the form of categorical data similarity measure, if two categorical data i 1 2( , , , )i i iqX x x x  and 

1 2( , , , )j j j jqX x x x  can exist in a data matrix at the same time, then the similarity between these two data is 

calculated as equation (12): 
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In the above equation, ij  denotes the probability of the simultaneous occurrence of methods, statements and 

expressions of the high-dimensional mixed-attribute data, which is computed as in equation (13): 
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1 2
1 2
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 (13) 

If the similarity between the categorical data iX  and the categorical clustering A  is considered to be the 

average similarity between the data and the other data, the definition of the similarity is expressed as Equation 
(14): 
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
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By extending the above definition, the similarity of the clustering of two types of data can be obtained by setting 
A , B  as the clusters of this type of data, respectively, then the similarity bounds are as in equation (15): 

 
( , )

( , ) iM X A
N A B

A B q


 
 (15) 

The clustering boundaries are used as an extraction criterion for the data similarity measure and are described 
by equation (16): 

 
( , )

( , )i j
n i c

N A B
l x U

l l



 (16) 

In the above equation, jU  denotes the fetch frequency vector of the data cluster. i  denotes the discrete point 

representation degree of the i th data object. nl , cl  denote the similarity of n , c  class of data attribute types 

as in Eqs. (17)-(18), respectively: 

 2( , ) ( )n i j ik jkl l x U x U   (17) 

 2( , ) ( )c i j ik jkl l x U x U   (18) 

Based on the attribute classification of high-dimensional mixed-attribute data, we analyze and calculate the 
similarity of numerical and sub-type association of high-dimensional mixed-attribute data, which is convenient to 
realize the mining of software source code data. 

IV. Performance Evaluation of Infringement Determination Methods 
This chapter takes the computer software copyright infringement cases accepted by the Intellectual Property Court 
of Intermediate People's Court of F during the period of 2018-2024 as the research data, and combs through the 
changes in the number of cases accepted annually as well as the changes in the number of cases of right holders. 
Combined with this research data, it analyzes the discretionary factors of computer software copyright infringement 
damages as well as the differences in damages, and then launches a comparison of the operational performance 
of this mining algorithm-based computer software copyright infringement determination method with similar 
methods. 
 
IV. A. Research Objects and Data Sets 
The Intellectual Property Court of Intermediate People's Court of F (hereinafter referred to as Court F) was 
selected to receive 956 cases of computer software copyright infringement disputes from January 2018 to 
December 2024, and the number of cases received annually fluctuates as shown in Figure 1. 

 

Figure 1: Number of computer software copyright dispute cases accepted 

The annual proportion of cases involving right holders is shown in Fig. 2. Such cases present the following 
characteristics: first, in terms of the subject of dispute litigation, cases in which the plaintiff is a foreign party 
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accounted for a slightly higher proportion before 2020, but with the increased awareness of IPR protection among 
Chinese domestic enterprises and the rapid development of the software industry, the number of cases in which 
Chinese domestic enterprises defended their rights has increased sharply in the past two years. The percentage of 
cases involving foreign right holders has dropped significantly, and the number of lawsuits between Chinese 
domestic parties has skyrocketed, reflecting to some extent the booming development of China's domestic 
software industry. 

 

Figure 2: Annual distribution of foreign-related rights holder cases 

IV. B. Discretion and compensation for tort damages 
IV. B. 1) Main discretionary factors 
In order to facilitate a more intuitive understanding of the major infringing discretionary factors, combining past 
research and the trial of the Court F case, the 15 major discretionary factors in the court's discretionary 
compensation were distilled as follows: (V1) the nature of the infringing behavior, (V2) the plaintiff's reasonable 
expenditures, (V3) the duration of the infringing behavior, (V4) the defendant's degree of subjective fault, and (V5) 
the market price of the software in question, (V6) the circumstances of the infringement, (V7) the quantity of the 
infringing products (infringing copies), (V8) the type of software involved, (V9) the consequences of the 
infringement, (V10) the scale of the defendant's business, (V11) the reasonable royalties for the software involved, 
(V12) the popularity of the software involved, (V13) the manner of the infringement, (V14) the plaintiff's damages, 
and (V15) the infringing The number and proportion of cases involving the 15 major discretionary factors are shown 
in Figure 3, of which (V1) the nature of the infringement, (V2) the reasonable expenses of the plaintiff, and (V3) the 
duration of the infringement accounted for the highest proportion, involving 236, 132 and 116 cases in that order. 

 

Figure 3: The number and proportion of 15 main discretionary factors involved 

IV. B. 2) Differences in damages for different types of software 
For the purpose of analysis, the software involved in Court F was combined into the following seven categories in 
accordance with the principle of proximity: (S1) game software, (S2) industry application software, (S3) system 
software and office software, (S4) network communication security retrieval software, (S5) enterprise management 
and financial management software, (S6) auxiliary design and auxiliary manufacturing software, and (S7) other 
software, on the basis of which the various categories of software were analyzed The average amount of 
compensation requested, the average amount of actual compensation, the average payout rate and the average 
unit price of compensation are shown in Table 1. 
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Table 1: Copyright infringement cases for different categories of software 

Software S1 S2 S3 S4 S5 S6 S7 

Number of cases 532 221 58 46 35 27 -919 

Proportion(%) 55.65 23.12 6.07 4.81 3.66 2.82 3.87 

Average amount of compensation claimed (ten thousand yuan) 106.54 330.34 42.66 111.08 63.32 142.26 38.12 

Average actual compensation (ten thousand yuan) 21.48 56.43 25.43 66.51 6.07 36.12 5.326 

Average payout ratio(%) 20.16 17.08 59.61 59.88 9.59 25.39 13.97 

Average unit price (ten thousand yuan) 19.66 45.51 19.37 24.59 4.96 31.61 5.33 

 
As can be seen from Table 1, there are large differences in the average amount of compensation requested, the 

average amount of actual compensation, the average payout rate and the average unit price of compensation for 
each type of software. 

 
IV. C. Infringement Determination Experiment 
In order to validate the effectiveness of this paper's method, two groups of experiments are designed, the first 
group of experiments is to compare the determination accuracy as well as the recall rate of the commonly used 
method (Y1) FP-growth method, (Y2) Improved Fuzzy Neural Networks method, and (Y3) this paper's method, on 
the case dataset collated above. The second group is to compare the performance of this paper's method on 
different categories of infringement determination book retrieval results. Patents with coverage of 0.6 or more are 
set as suspected infringement determinations. The comparison of the accuracy rate of the three methods is shown 
in Fig. 4, and the comparison of the recall rate is shown in Fig. 5. Compared with the other two methods, the 
accuracy rate of the infringement determination method of this paper's method is higher, which is always 
maintained at 85% and above, and the performance of the (Y1) FP-growth method is more unsatisfactory, with the 
highest accuracy rate of only 80.68%. In addition, this paper's method also maintains an excellent performance in 
the recall rate compared to other methods, with a maximum of only 87.60%, while the (Y1)FP-growth method has a 
minimum recall rate of 90.98%, which is much higher than this paper's method. 

 

Figure 4: Comparison of accuracy of different retrieval methods 

 

Figure 5: Comparison of recall rates of different retrieval methods 
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Infringement judgment is usually categorized into (a) fault liability, (b) no-fault liability and (c) fair liability. In order 
to verify the retrieval effect of this paper's algorithm for different categories of infringement determinations, the 
experimental data were categorized and re-added some artificial constructed data, and after several experiments, 
the average accuracy and recall rate were calculated, and the running results of this paper's method were obtained 
in Fig. 6. It can be found in the Fig. that this paper's proposed algorithm has the best infringement retrieval effect 
for the claims in the category of fair liability, with the accuracy rate as high as 0.875, with the category of no-fault 
liability next, and the category of no-fault liability next. The no-fault liability class is the second most effective, while 
the fault liability class is less effective. Analyzing the reasons, it is due to the fact that there are more nouns and 
domain terms in the claims of the fair liability class, and the statements are relatively simple, which makes the 
accuracy of feature extraction higher, and the weight of nouns and terms is higher in the calculation of feature 
similarity. On the other hand, the statements in the fault liability claims are relatively complex in logic and contain a 
large number of verbs, prepositions and adverbs, which leads to a poor effect of dependent syntax analysis and a 
low accuracy rate of feature extraction, resulting in a slightly poorer final retrieval effect. 

 

Figure 6: The performance of this method in different categories of judgment books 

V. Conclusion 
The difficulty of computer software copyright infringement determination lies in the complexity of its internal 
components and the professional requirements for the determination method. In this paper, based on the theory of 
substantial similarity plus contact rule, combined with K-Means mean clustering algorithm and data mining 
algorithm of similarity calculation, we design the computer software copyright infringement determination method. 

The designed determination method shows superior performance in operation, and its determination accuracy 
on the actual case dataset is stable at 85.00% and above, and the highest recall rate is only 87.60%. Combined 
with the characteristics of the computer copyright infringement cases accepted by the research object (Court F) 
between 2018 and 2024, the study proposes to clarify the scope of copyright protection, improve the registration 
system of software works, and unify the software infringement determination standard, so as to provide effective 
references for the determination method and legal response mechanism of the current computer software 
copyright. The study proposes to clarify the scope of copyright protection, improve the software work registration 
system, and standardize the software infringement determination standard. 
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