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Abstract: This scholarly endeavor, employing cross-cultural and computational methodologies, delves
into the perception and interpretation of musical scales, with the aim of enhancing our comprehension
of the universality of music and the specificities of cultural expressions, thereby fostering intercultural
understanding and respect. The study juxtaposes two distinct approaches: one grounded in the historical
documentation and qualitative analysis of Yuan Dynasty court music; the other leveraging machine
learning models for feature extraction and temporal categorization of musical samples. This paper
scrutinizes the strengths and limitations of both methodologies, highlighting the capacity of historical
musicology to deeply explore musical theories within particular cultural and historical contexts, and the
computational musicology's ability to manage vast datasets, revealing the evolutionary patterns of
musical scales over time. While the historical approach may lack extensive cross-cultural comparisons
and quantitative analysis, and the computational method might not fully encapsulate the cultural and
emotional facets of music, their integration offers novel perspectives and tools for musicological
research. Future studies should strive to ensure the breadth and representativeness of data, continuously
refining analytical algorithms to achieve a more holistic understanding of the complexities and dynamics
of musical scales.
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1. Introduction

In the area of musicology, the perception and interpretation of musical scales have constantly been
one of the key subjects of interest. Serving as the muse for musical melodies and harmonies, scales are a
crucial part of tune theory. As globalization progresses, the collision and integration of musical practices
and theories from numerous cultural backgrounds have rendered the observation of cross-cultural
perception and interpretation of musical scales more and more significant.

Moreover, the evolution of pc era has added new views and gear for researching musical scales, taking
into account an information-driven technique to investigate and realize them. This paper affords a unique
possibility to evaluate the utility and efficacy of those methodologies in scale studies via way of means
of evaluating consultant educational papers.

In the paper "Extracting Music Genes for Era Classification," the students appoint an information-
driven technique to extract musical DNA via way of means of reading pitch periods in musical XML
documents and use Support Vector Machines (SVM) for the automated class of musical eras. This
technique underscores the importance of musical DNA in maintaining the integrity of melodies and
illustrates how computational methods may be applied to recognize and interpret scales.

In the paper "‘There is No Music in Chinese Musical History’: Five Court Melodies from the Yuan
Dynasty," the writer Joseph S. C. Lam delves into the ancient context and musical traits of courtroom
docket tunes from the Yuan Dynasty, emphasizing the cultural sensitivity and interpretive nature
withinside the observe of tune history. Through the analysis of courtroom docket melodies from the Yuan
Dynasty, Lam shows the approaches in which musical scales are perceived and interpreted inside
particular ancient and cultural contexts, in addition to how those musical works mirror the societal and
cultural dynamics of the period.
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This paper pursues to discover the complementarity and variations between cross-cultural views and
computational methods inside the observation of the perception and interpretation of musical scales via
a comparative analysis of the 2 papers. We will study how every technique approaches information
associated with musical scales and their effectiveness in knowledge of the cross-cultural variations and
ancient adjustments in musical scales.

2. Theoretical Background of Musical Perception

Musical sensation (Musical Sensation) is the character's direct reaction to the character factors of
musical sound. [l In etymological dictionaries, the phrase understand method is "to be conscious of, to
benefit knowledge," especially "to recognize via direct revel in." The Old French *perceive (Old French
percevoir) method "to understand, to pay interest to, to see; to recognize, to recognize," derived from the
Latin precipice, which method "to obtain, to collect, to comprehend completely, to possess," and
metaphorically, "to comprehend with the mind, to learn, to recognize," actually meaning "to receive,"
from "thoroughly" (see per) + capture, "to comprehend, to take." >

Regarding the interpretation of "musical perception,” Chinese student Liao Naixiong understands
perception as "spotting the proper nature and essence of things." [31 The writer believes that perception is
the mind's cognizance, combining beyond reviews with the contemporary 5 senses, in the meantime of
encountering an "object." In the future, this mind cognizance revels in may also turn out to be a part of
the "subjective" relative to beyond reviews.

Musical perception takes the musical entity as its direct item and consists of stages: first, musical
sensation, in which the body's sensory organs transmit the obtained musical stimuli to the mind, which
then reacts; second, musical perception, in which the mind, in addition, organizes and translates the
obtained musical stimuli primarily based totally on beyond experiences. The former displays the man or
woman attributes of an item, whilst the latter displays the general attributes. [*! The fee of musical
perception studies lies in exploring the pathway of tune inside the mind, beginning from the musical
entity itself, and the use of quantitative or qualitative studies techniques to discover the cognitive effects
and mechanisms of tune, thereby advancing the improvement and connection of human tune and
cognition.

Since the 1980s, specialists and students from fields consisting of psychology, musicology, laptop
science, and linguistics have reinforced their interplay and communication via common educational
conferences. They are devoted to the use of extra rigorous clinical theories to discover the mental
mechanisms behind musical perception and cognition. In this process, students consisting of Donald
Broadbent, Herbert Simon, Noam Chomsky, and Ulric Neisser have performed a main role. ¥ Under
their advocacy, numerous expert societies have emerged, including the Society for Music Perception and
Cognition in North America and the Japanese Society for Music Perception and Cognition. In addition,
in 1983, they installed an educational magazine, especially discussing the sphere of Music Perception.

3. Cross-Cultural Perspectives on Musical Scale Perception Differences

From a cross-cultural perspective, it's been discovered that there are vast variations in the perception
and interpretation of musical scales amongst human beings from extraordinary cultural backgrounds.
These variations aren't best meditated inside the cognition of tune concept however additionally in
emotional responses and musical practices.

Cross-cultural musicology studies have exposed vast versions of how human beings understand and
interpret musical scales throughout extraordinary cultures. These variations occur now no longer best
inside the information of tune concept but additionally in emotional reactions and musical practices.

For example, in Western musical traditions, foremost and minor scales are extensively taken into
consideration because of the simple musical systems for expressing happiness and sadness, whilst in
different cultures, the emotional connotations of scales can be much less obvious or extraordinary. % In
non-Western cultures, consisting of Indian classical tunes, the idea of scales (Raga) is extraordinary from
the Western scale system. Raga isn't always only an aggregate of notes; it additionally encompasses
unique feelings and atmospheres that might be expressed via the microtonal nuances (shruti) and rhythms
(tala) of the tune. [

For instance, the paper "Music Perception and Cognition: A Review of Recent Cross-Cultural
Research" ¥ mentions that globalization and the homogenization fashion of Western tune are converting
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the perception and cognition of tune worldwide. Regarding the study's tactics to tune cognition, there
may be a well-known cultural distance hypothesis in 2023 ), which explores the utility of the cultural
distance hypothesis inside the subject of musical perception, specifically focusing on the perceptual
variations among Chinese and Western listeners to tune. The cultural distance hypothesis posits that
people are much more likely to recognize and expect musical systems much like their very own cultural
background. On the computational techniques level, particularly deep learning technologies, have all
started to be carried out in the era and analysis of musical scales. These techniques can help researchers
in higher information musical systems and predict people's emotional responses to tune. For example, an
examiner has proposed a brand new scale— the Absorption in Music Scale (AIMS), that's used to expect
people's robust emotional responses to tune.

4. Perception and Interpretation of Musical Scales in the Context of Globalization

Music, as a universally present cultural phenomenon, not only carries unique meanings and values
across different cultures but also has undergone a rich and varied development throughout history. As
one of the fundamental structures of music, the perception and interpretation of musical scales exhibit
diversity across cultures and historical periods. This diversity not only reflects the cognitive differences
humans have towards music but also reveals the complex interplay between music and factors such as
culture, society, and history.

In the context of globalization, with increasing cross-cultural exchanges, comparative studies on the
perception and interpretation of musical scales in different cultures can deepen our understanding of the
universality of music and the specificity of cultural expressions. It also holds significant importance in
fostering cross-cultural understanding and respect. Moreover, with the advancement of computational
technologies, the application of computational methods to musicological research has provided new tools
and perspectives for the analysis of musical scales, enabling researchers to explore the structure and
characteristics of music from a quantitative standpoint.

Therefore, selecting "Cross-Cultural and Computational Perspectives: A Comparative Study on
Music Scale Perception and Interpretation" as the research topic aims to delve into the perception and
interpretation of musical scales through the combination of cross-cultural and computational methods.
This research not only enriches the theoretical foundation of musicology but also offers new insights and
inspirations for fields such as music education, music composition, and cross-cultural artistic exchanges.
By comparing the two articles, " ‘There is No Music in Chinese Music History’ : Five Court Tunes from
the Yuan Dynasty (AD 1271 - 1368)" and "Extracting Music Genes for Era Classification," the study can
explore the commonalities and differences of musical scales in different cultural and temporal contexts
from both historical and contemporary perspectives, as well as how these differences impact the
perception and interpretation of music.

5. Comparative Analysis of Methods

Table 1: Comparison of Methods for Perception and Interpretation of Musical Scales.

"There is No Music in Chinese Music | . .
. - - Extracting Music Genes for Era
Title History": Five Court Tunes from the Classification"
Yuan Dynasty (AD 1271 - 1368)
. . Music sample selection and
. Historical document analysis, . .
Experimental o L . preprocessing, application of feature
. qualitative description of musical . . .
Design . . extraction algorithms, training and
works, expert interviews. : . .
testing of machine learning models.
Exp lores . the perceptlon . agd Utilizes computational models to analyze
interpretation of musical scales within .
. . L features such as scales and rhythms in
Rationale specific cultural and historical contexts . . . .
o musical works to identify and categorize
through historical documents and . .
. . music from different eras.
musical work analysis.
Provides in-depth cultu.ral and hlStOI'l'C al Handle large amounts of data, identifying
background analysis, enhancing . .
Advantages . . . patterns and trends in musical works,
understanding of ancient music theory . . .
. suitable for big data analysis.
and practice.
Disadvantages | Lacking  extensive  cross-cultural | Relies on the quality of data and the
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comparisons and struggle to quantify
the perception and interpretation of
musical scales.

effectiveness of algorithms, may not
fully capture the cultural and emotional
dimensions of music.

Although applicable to multiple cultures,

VFocuses on Chinese music, possibly may require additional analysis to

Cross-Cultural lacking direct comparisons with other

Perspective . explain cross-cultural differences in scale
cultural music systems. .
perception.
L L . Music information retrieval, musi
Application Music history research, cultural studies, usic Orthatio eeva, usic
. . . recommendation systems, musicological
Fields music education.
research.
. . Application of computational technolo
. In-depth analysis of musical works from PP omp . gy
Innovation . Lo . . to the analysis of musical scales,
. a specific historical period, offering new 1
Points providing new tools and methods for

insights into ancient Chinese music. . . .
music classification.

As shown in table 1, the experimental layout of the article "There is No Music in Chinese Music
History" is based totally on the analysis of ancient files and qualitative descriptions of musical works.
The researchers carried out an in-intensity analysis of 5 courtroom docket tunes from the Yuan Dynasty
to discover the use and importance of musical scales inside the cultural and ancient context of that time.

This method emphasizes intuitive expertise of the musical works and in-intensity exploration of the
cultural background, however, it can lack extensive cross-cultural comparisons and quantitative analysis.
In contrast, "Extracting Music Genes for Era Classification" employs an extra clinical and systematic
experimental layout, inclusive of the choice and preprocessing of song samples, the software of
characteristic extraction algorithms, and the schooling and checking out of device mastering models.

This computational technique allows researchers to extract scales and different musical functions
from a massive range of works for technology classification. The benefit of this technique lies in its
capacity to procedure and examine significant 007 luantities of data, revealing the evolutionary styles of
musical scales over time, however, it can now no longer seize the cultural and emotional dimensions of
song.

In principle, the article "There is No Music in Chinese Music History" specializes in expertise in the
perception and interpretation of musical scales via ancient and cultural analysis. By studying musical
works from particular ancient periods, the researchers monitor how musical scales replicate the socio-
cultural and philosophical mind of the time.

This technique affords profound insights into historical track ideas and practices, supporting us in
apprehending the importance of tracking inside precise cultural and historical contexts. The article
"Extracting Music Genes for Era Classification" makes use of computational fashions to research
functions along with scales and rhythms in musical works. The precept of this technique lies in figuring
out styles and traits in musical works through algorithms, thereby classifying tracks from exclusive eras.
The findings from this computational method may also assist us in apprehending how musical scales
evolve through the years and monitoring the well-known traits of tracks from exclusive eras.

The gain of the article "There is No Music in Chinese Music History" lies in its in-intensity cultural
and historical background analysis, which complements our information on historical track ideas and
practice. However, the drawback of this technique is the capability loss of extensive cross-cultural
comparisons and the issue of quantifying the perception and interpretation of musical scales, proscribing
its software in broader track studies.

The article "Extracting Music Genes for Era Classification" has the gain of being capable of dealing
with huge quantities of statistics, figuring out styles and traits in musical works, and is appropriate for
massive statistics analysis. However, the drawback of this technique is its reliance on first-class statistics
and the effectiveness of algorithms, which now no longer completely seize the cultural and emotional
dimensions of the track, main to a much less complete interpretation of musical works.

6. Conclusion and Discussion

This look highlights the complementary nature of cross-cultural views and computational methods
inside the subject of musical scale studies. Through qualitative historical musicological studies, we're
capable of delving into the wealthy connotations and theoretical foundations of musical scales throughout
exclusive cultural contexts. At the same time, quantitative computational musicology studies exhibit the
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well-known legal guidelines and diffused adjustments inside musical structures. This twin method now
no longer most effectively broadens our information of the perception and interpretation of musical scales
however additionally opens up new horizons for destiny studies in musicology.

Nonetheless, we need to additionally confront the inherent obstacles of those study methods.
Historical musicology studies are essentially limited through the supply of documentary materials and
the subjectivity of interpretation, which may also affect the breadth and intensity of the studies. On the
opposite hand, the precision and reliability of computational musicology studies are closely dependent
on the first-class of the dataset and the accuracy of the algorithms used.

Therefore, destiny studies have to attempt to make certain the breadth and representativeness of
statistics and constantly refine and improve analytical algorithms that allow you to extra comprehensively
and deeply monitor the complexity and dynamic adjustments of musical scales. Through this
incorporated studies effort, we will desire to reap extra profound and complete information inside the
subject of musicology.

Therefore, future research should strive to ensure the breadth and representativeness of data and
continuously refine and improve analytical algorithms in order to more comprehensively and deeply
reveal the complexity and dynamic changes of musical scales. Through this integrated research effort,
we can hope to achieve a more profound and comprehensive understanding in the field of musicology.

This study highlights the complementary nature of cross-cultural perspectives and computational
methods in the field of musical scale research. Through qualitative historical musicological research, we
are able to delve into the rich connotations and theoretical foundations of musical scales across different
cultural contexts. At the same time, quantitative computational musicology research reveals the universal
laws and subtle changes within musical structures. This dual approach not only broadens our
understanding of the perception and interpretation of musical scales but also opens up new horizons for
future research in musicology.

Nonetheless, we must also confront the inherent limitations of these research methods. Historical
musicology research is largely constrained by the availability of documentary materials and the
subjectivity of interpretation, which may affect the breadth and depth of the research. On the other hand,
the precision and reliability of computational musicology research are heavily dependent on the quality
of the dataset and the accuracy of the algorithms used.

Therefore, future research should strive to ensure the breadth and representativeness of data and
continuously refine and improve analytical algorithms in order to more comprehensively and deeply
reveal the complexity and dynamic changes of musical scales. Through this integrated research effort,
we can hope to achieve a more profound and comprehensive understanding in the field of musicology.

References

[1] Yan, L. (1995) Research on musical perception ability: the psychological foundation of music
performance art practitioners. Chinese Music, 04, 20-23.

[2] Harper, D. Etymology of aesthetic’, Online Etymology Dictionary. Available at:
https://www.etymonline.com/word/aesthetic (Accessed 10 March 2024).

[3] Liao, N. (2018) An Introduction to Music Education (in Chinese), Central Conservatory of Music
Press, pp. 229-230.

[4] Li, X. (2017) Cognition and Psychology of Music (in Chinese), Guangxi Normal University Press,
pp. 59-61.

[5] Fudan University Library (n.d.) 'The development and utilization of international academic
conference paper indexes: taking the International Conference on Music Perception and Cognition as
an example', [online] Available at: http.//www.cnindex.fudan.edu.cn/2018/0925/c1136a6719/page.htm
[Accessed 12 March 2024].

[6] Krumhansl, C. L. (1990) Cognitive Foundations of Musical Pitch, Oxford University Press.

[7] Regula, B. (2007) The Raga Guide: A Survey of 74 Hindustani Ragas, Barenreiter Verlag.

[8] Sandstrom, G. M. and Russo, F. A. (2013) Absorption in music: Development of a scale to identify
individuals with strong emotional responses to music. Psychology of Music. 41(2), 216-228.

[9] Klarlund, M., Brattico, E., Pearce, M., Wu, Y. Y., Vuust, P., Overgaard, M. and Du, Y. (2023) Worlds
apart? Testing the cultural distance hypothesis in music perception of Chinese and Western listeners.
Cognition, 235, 105405.

Published by Francis Academic Press, UK
-75-



