
(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 15, No. 8, 2024 

380 | P a g e  

www.ijacsa.thesai.org 

Modified TOPSIS Method for Neutrosophic Cubic 

Number Multi-Attribute Decision-Making and 

Applications to Music Composition Effectiveness 

Evaluation of Film and Television 

Liang Yang*, Jun Zhao 

Anhui Broadcasting and Television Vocational and Technical College, Hefei, 230011, Anhui, China 

 

 
Abstract—Contemporary music composition for film and 

television has exhibited a trend towards diversification, which is 

reflected in various aspects such as the diversity of musical styles, 

the integration of music and visuals, as well as the technical means 

of music creation. With the continuous advancement of music 

production technology and film/television production technology, 

the creation of music for film and television has increasingly 

emphasized the organic integration of music and visuals, as well as 

the role of music in emotional expression and atmosphere creation. 

Meanwhile, the fusion and innovation of different musical styles 

have also brought more possibilities and space to the creation of 

music for film and television. This trend of diversification not only 

enriches the artistic expressiveness of film and television works, 

but also provides audiences with a more diverse audiovisual 

experience. The music composition effectiveness evaluation of film 

and television is multi-attribute decision-making (MADM) 

problem. In this paper, the TOPSIS method is extended to the 

framework of neutrosophic cubic sets (NCSs) to address MADM 

problems. The CRITIC method is employed to obtain the weights 

of the attributes, ensuring a systematic and objective approach to 

determining their relative importance. Furthermore, the 

neutrosophic cubic number TOPSIS (NCN-TOPSIS) approach is 

established for MADM scenarios. To demonstrate the 

applicability of the proposed NCN-TOPSIS model, a numerical 

example focused on the music composition effectiveness evaluation 

in film and television is presented. Additionally, comparative 

analyses are conducted to showcase the advantages of the NCN-

TOPSIS approach over other decision-making methods. By 

extending the TOPSIS technique to the NCSs environment and 

integrating the CRITIC method, this research contributes to the 

field of MADM by providing a robust and efficient decision-

making tool for complex, multi-criteria problems, as exemplified 

by the music composition evaluation in the film and television 

industry. 

Keywords—Multi-Attribute Decision-Making (MADM); NCSs; 

TOPSIS approach; music composition effectiveness evaluation 

I. INTRODUCTION 

The development of contemporary music production 
technology has had a profound impact on film and television 
music creation [1, 2]. With the progress of technology, music 
production tools and techniques have been continuously 
updated, providing more possibilities and innovative space for 
film and television music creation. These technologies not only 
improve the efficiency and quality of music production, but also 

make the integration of music and visuals more intimate and 
natural [3, 4]. The continuous advancement and innovation of 
technological means is undoubtedly a key driving force in 
promoting the sustained prosperity of film and television music 
creation. As music production technology evolves rapidly, film 
and television music creation is gradually breaking free from 
traditional constraints and showcasing unprecedented creativity 
and imagination [5, 6]. Modern music production technology 
not only provides more convenient creation and editing tools, 
but also enables composers to easily explore the integration of 
various timbres and styles, creating unique and highly engaging 
musical works. The widespread application of these 
technological means not only enriches the connotation and 
extension of film and television music creation, but also, while 
driving the innovative development of film and television 
music, brings more diversified and personalized audiovisual 
experiences to the audience [7, 8]. Therefore, we must fully 
recognize the important role of technological means in film and 
television music creation, and continue to promote their 
progress and innovation, contributing to the flourishing 
development of film and television music art [9]. In 
contemporary film and television music creation, the 
phenomenon of musical style integration not only showcases 
the infinite possibilities of art, but also becomes a vivid 
manifestation of cultural exchange and collision [10, 11]. 
Against the backdrop of globalization, the mutual penetration 
and integration of different cultures and music styles have 
provided a vast space for innovation in film and television 
music composition [12-14]. With an open mindset and unique 
perspectives, composers skillfully blend elements of classical 
elegance, popular vernacular, rock passion, and avant-garde 
electronics, breaking the boundaries of traditional music styles 
and creating film and television music works that have both 
depth and breadth [15, 16]. This cross-border integration of 
musical styles has greatly enriched the expressiveness and 
emotional depth of film and television music, allowing 
audiences to experience the unique charm of music and 
audiovisual art, and enjoy an unprecedented visual and auditory 
feast [17-19]. This integration phenomenon not only drives the 
progress of film and television music creation, but also further 
promotes the exchange and understanding between different 
cultures, demonstrating the power and allure of art [20-22]. 

MADM is a branch of decision theory that focuses on 
making decisions when there are multiple, often conflicting, 
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attributes or objectives that need to be taken into account [23-
27]. These attributes can be both quantitative (e.g., cost, 
performance) and qualitative (e.g., aesthetic appeal, brand 
reputation) in nature [28-32]. The goal of MADM is to help 
DMs systematically evaluate the available alternatives and 
make an informed choice that best aligns with their preferences 
and priorities. MADM has a wide range of applications across 
various domains, including product design, resource allocation, 
policy making, and personal decision-making. For example, in 
the context of urban planning, MADM can be used to evaluate 
and prioritize infrastructure projects based on factors such as 
cost, environmental impact, accessibility, and economic 
benefits [33-37]. 

The evaluation of music composition effectiveness in film 
and television is often considered a MADM problem. However, 
the existing literature lacks research on the application of the 
TOPSIS method [38, 39] for MADM in this domain under 
NCNs [40]. Given the importance of MADM in various real-
world applications, including the music composition 
effectiveness evaluation of film and television, it is essential to 
further explore the use of the TOPSIS method under NCNs 
environments. The primary objective of this study is to develop 
a novel technique that could more efficiently solve certain 
MADM problems using the NCN-TOPSIS approach. The key 
highlights of this work are illustrated: (1) The CRITIC 
technique is illustrated for the weights of the attributes; (2) The 
NCN-TOPSIS technique is defined and formalized for 
decision-making under NCNs; (3) numerical example focusing 
on the music composition effectiveness evaluation of film and 
television is illustrated the application of the NCN-TOPSIS 
approach. Comparative analyses are conducted to showcase the 
decision-making advantages of the proposed NCN-TOPSIS 
approach. By addressing the gap in the existing literature and 
proposing a novel NCN-TOPSIS method, this research aims to 
contribute to the field of MADM, particularly in the context of 
film and television music composition evaluation and other 
relevant domains. The demonstrated application of the NCN-
TOPSIS method in the labor education context further 
highlights its potential for solving complex decision-making 
issues involving multiple, often conflicting, attributes. 

The remainder of this paper is structured as follows: Section 
II introduces the NCSs, providing the necessary background for 
the proposed approach. Section III illustrates several fused 
operators of NCSs, which are essential for the development of 
the decision-making method. In Section IV, the NCN-TOPSIS 
approach is devised for MADM. It provides an empirical 
example focusing on the music composition effectiveness 
evaluation of film and television. This section demonstrates the 
application of the NCN-TOPSIS method and includes 
comparative analyses to highlight the decision-making 

advantages of the proposed approach. Finally, Section V draws 
a satisfactory conclusion to the study. 

II. PRELIMINARIES 

Ail et al. [40] illustrated the NCSs in light with SVNSs [41] 
and IVNSs [42]. 

Definition 1 [40]. The NCSs is illustrated: 

      , ,A AUA x UR x US x x X    (1) 

where  AUR x is IVNSs and  AUS x is SVNSs.  
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The neutrosophic cubic number (NCN) is illustrated as: 
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the operations laws are illustrated: 
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Definition 3[43]. Let
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the NCN score values (NCNSV), NCN accuracy values 
(NCNAV), NCN certainty values (NCNCV) are illustrated: 
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Definition 4[43]. Let  
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III. NCN-TOPSIS APPROACH FOR MAGDM WITH NCSS 

The NCN-TOPSIS approach is illustrated for MADM. Let 

 1 2= , , , mUY UY UY UY be alternatives. Let 

 1 2, , , nUZ UZ UZ UZ be attributes, 

 1 2= , , , nuw uw uw uw be weight for jUZ , 
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is the NCN-matrix. Subsequently, NCN-TOPSIS method is 
illustrated for MADM. 

Step 1. Normalize the  ij m n
UQ UQ
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ij m n
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    . 

Step 2. Illustrate the weight through CRITIC technique. 

The CRITIC [45] is illustrated for the weights. 

1) The NCN correlation coefficient numbers (NCNCCN) 

are illustrated. 
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2) Illustrate the NCN standard deviation numbers 

(NCNSDN). 
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3) Illustrate the weight information. 
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Step 3. Illustrate the NCN positive ideal solution (NCNPIS) 

and NCN negative ideal solution (NCNNIS): 

 , 1, 2, , .jNCNPIS NCNPIS j n 
 (15) 

 
 , 1, 2, , .jNCNNIS NCNNIS j n 
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Step 4. Illustrate the distances from NCNPIS and NCNNIS: 

Step 5. Illustrate the NCN correlation coefficient (NCNCC) 
from NCNNIS: 
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Step 6. In light with  iNCNCC UY . The highest

 iNCNCC UY is the optimal alternative. 
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IV. NUMERICAL EXAMPLE AND COMPARATIVE ANALYSIS 

A. Numerical Example 

Music for film and television, as an essential component of 
audiovisual works, not only adds emotional tones to the visuals, 
but also plays a crucial role in narrative, atmosphere creation, 
and audience emotional experiences. Through elements such as 
melody, rhythm, and timbre, it can interact with the visuals to 
jointly construct the unique atmosphere and emotional tonality 

of a work. In recent years, with the continuous advancement of 
technology and creative concepts, contemporary music 
composition for film and television has exhibited a trend 
towards diversification. The diversity of musical styles, the 
integration of music and visuals, as well as the innovation of 
technical means have all injected new vitality into music for 
film and television. In audiovisual works, the close integration 
of music and narrative often deepens the audience's emotional 
resonance. For example, in tense and exciting storylines, 
stirring music can enhance the creation of a tense atmosphere, 
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making the audience feel more immersed; while in sad or 
sentimental scenes, gentle music can touch the audience's hearts 
and strengthen emotional resonance. This mutual reflection 
between music and narrative not only enriches the artistic 
expressiveness of the film, but also allows the audience to gain 
a deeper emotional experience during the viewing process. 
Therefore, the diversification trend of music composition for 
film and television is of great significance for improving the 
artistic quality and audience satisfaction of audiovisual works. 
The compatibility between musical styles and the themes of 
audiovisual works is not only about the conveyance of 
emotions, but also the resonance of cultures. For example, in 
some films with historical backgrounds or regional 
characteristics, the use of representative ethnic music or folk 
songs can not only create a unique cultural atmosphere, but also 
allow the audience to feel the charm and depth of the culture 
through the melodies. This combination of music and culture 
enables audiovisual works to convey not only emotions, but 
also cultural values and historical memories, thereby enriching 
the connotation and depth of the film. Therefore, the choice of 
musical styles plays a crucial role in audiovisual creation and is 
one of the key factors determining the success of a film. The 
music composition effectiveness evaluation of film and 
television is viewed as the MAGDM. Five potential film and 

television music 
 1,2,3,4,5iUY i 

are assessed with four 

attributes:  ① 1UZ
is establishment of correct labor values; 

② 2UZ
 is cultivation of noble labor morality; ③ 3UZ

 is 
Acquisition of comprehensive labor knowledge and skills; ④

4UZ
 is Cultivation of good working habits. Evidently, all 

attributes are beneficial attribute. NCN-TOPSIS procedure is 
illustrated for music composition effectiveness evaluation of 
film and television. 

Step 1. Illustrate the NCN-matrix  
5 4ijQQ qq



 

(Table 

I). 

Step 2. The NCN-matrix does not require normalization as 
all its attributes are advantageous. 

Step 3. Illustrate the weights with CRITIC (Table II). 

Step 4. Illustrate the NCNPIS and NCNNIS (see Table III). 

Step 5. Illustrate the  iNCNPIS D UYE and 

 iNCNNIS D UYE  (see Table IV): 

Step 6. Illustrate the  iNCNCC UY  (see Table V). 

Step 7. In light with  iNCNCC UY , the order is:

5 2 4 3 1UY UY UY UY UY     and 5UY is the best one. 

TABLE I. NCN-MATRIX 

 
1ZZ

 2ZZ
 

1YY
 

{([0.64, 0.62], [0.44, 0.42], [0.46, 0.56]), (0.44, 0.33, 0.36)} {([0.54, 0.62], [0.44, 0.56], [0.44, 0.56]), (0.11, 0.19, 0.16)} 

2YY
 

{([0.82, 0.82], [0.24, 0.42], [0.65, 0.84]), (0.44, 0.33, 0.36)} {([0.66, 0.68], [0.46, 0.42], [0.45, 0.64]), (0.31, 0.03, 0.42)} 

3YY
 

{([0.82, 0.82], [0.28, 0.42], [0.44, 0.56]), (0.26, 0.44, 0.34)} {([0.82, 2.0], [0.24, 0.24], [0.54, 0.65])， (0.16, 0.15, 0.11)} 

4YY
 

{([0.65, 0.62], [0.26, 0.28], [0.54, 0.65]), (0.44, 0.34, 0.32)} {([0.62, 0.65], [0.45, 0.46], [0.44, 0.56]), (0.22, 0.35, 0.29)} 

5YY
 

{([0.62, 0.82], [0.42, 0.45], [0.46, 0.56])，(0.44, 0.33, 0.36)} {([0.86, 0.88], [0.56, 0.64], [0.56, 0.66])，(0.44, 0.33, 0.36)} 

 
3ZZ

 4ZZ
 

1YY
 

{([0.62, 0.84], [0.45, 0.56], [0.44, 0.52])，(0.14, 0.42, 0.43)} {([0.64, 0.82], [0.46, 0.42], [0.64, 0.62])，(0.31, 0.19, 0.16)} 

2YY
 

{([0.64, 0.62], [0.56, 0.64], [0.46, 0.54])，(0.36, 0.04, 0.45)} {([0.62, 0.84], [0.65, 0.64], [0.54, 0.66])，(0.16, 0.15, 0.11)} 
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3YY
 

{([0.62, 0.84], [0.46, 0.42], [0.55, 0.62])，(0.31, 0.47, 0.26)} {([0.82, 0.85], [0.26, 0.44], [0.62, 0.66])，(0.43, 0.04, 0.46)} 

4YY
 

{([0.65, 0.82], [0.44, 0.58], [0.62, 0.64])，(0.39, 0.13, 0.32)} {([0.35, 0.38], [0.26, 0.25], [0.68, 0.88])，(0.41, 0.05, 0.19)} 

5YY
 

{([0.24, 0.32], [0.66, 0.82], [0.24, 0.44])，(0.24, 0.28, 0.36)} {([0.64, 0.82], [0.45, 0.52], [0.45, 0.56])，(0.49, 0.35, 0.41)} 

TABLE II. THE WEIGHT INFORMATION 

 UZ1 UZ2 UZ3 UZ4 

weight 0.1684 0.3483 0.2927 0.1906 

TABLE III. NCNPIS AND NCNNIS 

 UZ1 UZ2 

NCNPIS {([0.82, 0.82], [0.28, 0.42], [0.44, 0.56]), (0.26, 0.44, 0.34)} {([0.82, 2.0], [0.24, 0.24], [0.54, 0.65])， (0.16, 0.15, 0.11)} 

NCNNIS {([0.62, 0.82], [0.42, 0.45], [0.46, 0.56])，(0.44, 0.33, 0.36)} {([0.54, 0.62], [0.44, 0.56], [0.44, 0.56]), (0.11, 0.19, 0.16)} 

 UZ3 UZ4 

NCNPIS {([0.65, 0.82], [0.44, 0.58], [0.62, 0.64])，(0.39, 0.13, 0.32)} {([0.82, 0.85], [0.26, 0.44], [0.62, 0.66])，(0.43, 0.04, 0.46)} 

NCNNIS {([0.24, 0.32], [0.66, 0.82], [0.24, 0.44])，(0.24, 0.28, 0.36)}B. {([0.35, 0.38], [0.26, 0.25], [0.68, 0.88])，(0.41, 0.05, 0.19)} 

TABLE IV. THE  iNCNPIS D UYE  AND  iNCNNIS D UYE  

 
 iNCNPIS D UYE

 
 iNCNNIS D UYE

 

UY1 0.4429 0.4275 

UY2 0.5613 0.6937 

UY3 0.7763 0.4105 

UY4 0.5073 0.3102 

UY5 0.5270 0.3919 

TABLE V. THE  iNCNCC UY  

  iNCNCC UY  Order 

UY1 0.4280 5 

UY2 0.6163 2 

UY3 0.4460 4 

UY4 0.5238 3 

UY5 0.6971 1 

B. Comparative Analysis 

The NCN-TOPSIS approach is compared with 
NCNWAA approach and NCNWGA approach [46], NC-
VIKOR approach [47], NCN-GRA approach[48]. 
Eventually, the final results are depicted in Table VI. 

Derived from the results presented in Table VI, it is evident 

that the obtained best choice is 5UY , while the worst 

alternative is 1UY . In other words, the rankings produced by 

the different decision-making methods are slightly different. 
This observation suggests that the various approaches could 
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effectively tackle the MADM from different perspectives. The 
NCN-TOPSIS approach, in particular, is a commonly used 
comprehensive evaluation approach that can make full use of 
the information contained in the original data. The results 
generated by the NCN-TOPSIS method can accurately reflect 
the relative performance gap between the evaluated alternatives. 
This is a key advantage of NCN-TOPSIS approach, as it 
provides DMs with a more nuanced and informative 
understanding of the alternatives under consideration. The 
slightly different rankings produced by the various methods 
highlight the importance of employing multiple decision-
making techniques in complex, multi-criteria decision 
problems. 

TABLE VI. ORDER FOR DIFFERENT APPROACHES 

Approaches Order 

NCNWAA approach [46] 5 2 4 3 1UY UY UY UY UY     

NCNWGA approach [46] 5 2 4 3 1UY UY UY UY UY     

NC-VIKOR approach [47] 5 2 3 4 1UY UY UY UY UY     

NCN-GRA approach [48] 5 2 4 3 1UY UY UY UY UY     

The proposed NCN-TOPSIS 
approach 5 2 4 3 1UY UY UY UY UY     

V. CONCLUSION 

The trend towards diversification in film and television 
music creation has had a profound impact on the artistic 
expressiveness of audiovisual works. With the integration and 
innovation of musical styles, film and television music is no 
longer limited to traditional background music or emotional 
scoring, but has become an important component of audiovisual 
works. The diversified musical styles provide richer means of 
emotional expression and atmosphere creation for audiovisual 
works, making the works more layered and deeper in terms of 
emotion, rhythm, and ambiance. This organic integration of 
music and visuals not only enhances the artistic appeal of the 
audiovisual works, but also improves the audience's viewing 
experience. The music composition effectiveness evaluation 
of film and television is MADM. In this work, the NCN-
TOPSIS approach is devised for MADM, building upon the 
TOPSIS technique. The weight numbers of the attributes are 
determined using the CRITIC technique, ensuring an objective 
and systematic approach to assigning importance to the 
decision criteria. Furthermore, a novel NCN-TOPSIS method 
is developed for the context of MADM, and the detailed 
computational steps are provided. To demonstrate the efficacy 
of the proposed approach, an empirical example focused on the 
music composition effectiveness evaluation in the film and 
television industry is presented. This example showcases the 
superiority of the NCN-TOPSIS method in addressing 
complex, multi-criteria decision problems. The major 
contributions of this research are summarized: (1) The CRITIC 
method is utilized to objectively determine the weights of the 
attributes; (2) The NCN-TOPSIS method is developed within 
the framework of NCSs, extending the TOPSIS technique to 
this more generalized decision-making environment; (3) A 
numerical example on the music composition effectiveness 
evaluation in the film and television industry is provided, and 

comparative analyses are conducted to highlight the advantages 
of NCN-TOPSIS approach. By integrating the CRITIC method, 
developing the NCN-TOPSIS technique, and demonstrating its 
application in a real-world decision-making scenario, this 
research contributes to the advancement of MADM and 
MAGDM methodologies, offering DMs a robust and effective 
tool for addressing complex problems. 
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