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[Abstract]

This study was conducted to examine the influence of singing software utilizing voice synthesis technology on the process of
music creation and its implications for the industry and propose potential areas for enhancement. Owing to advancements in digital
technology, voice synthesis technology can improve creative efficiency and lower costs. Nevertheless, researchers have identified
challenges, including limited emotional expression, lack of vocal diversity, and copyright issues. This technology raises important
and expedient questions about creative independence and copyright within the music industry. Extensive interviews with 12
professionals revealed that, although voice synthesis technology has considerable potential as a creative tool, enhancements in
emotional expression, sound quality, user-friendly design, and interdisciplinary collaboration are necessary to optimize its
effectiveness.
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Table 1. Interviewee demographic characteristics

Category | Number | Years of Working Age Gender
A 5 31 Male
B 4 27 Male
Developer
C 10 35 Male
D 3 28 Female
E 5 27 Female
F 3 27 Male
User
G 6 29 Female
H 3 25 Female
| 7 27 Female
) J 6 29 Male
Competitor
K 6 27 Female
L 4 28 Female
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Table 2. The same question

Category Question

Number

What do you think is the impact of the
development of speech synthesis
technology on the music industry as a
whole?

1-1

Impact on the
Music Industry

What do you think are the advantages
of speech synthesis technology to
creative activities?

1-2

Do you think speech synthesis
technology can completely replace real
singers?

1-8

What do you think are the improvements
in speech synthesis technology?

Technology
Improvements
and Expected

Effects

What kind of effort and support do you
think is needed to improve speech
synthesis technology?

1-5

What expectations do you have for
speech synthesis technology?

1-6

Where do you think speech synthesis
technology can cause copyright and
legal issues?

The
recognition of
intellectual
property rights

What action do you think is necessary to
strengthen copyright protection in
speech synthesis technology?

1-8

What kind of effort do you think is
needed to help the public better
understand copyright and intellectual
property issues for speech synthesis
technonogy?

such as
copyrights

1-9

AT AEFOIA WA Y DiEeS AA
[ A e e R e e R I e B i B
AE 7V & olallehs ekl Alxld deEelth
AEES SAE7Iee] & 3, Aol @A, 2ea
4 B3 3 AARY R S s A% 71sA JA
vetsh= |l F20] vt T3, S 7IEe] - ofd
WA = el e NEAES] HHdY w8 E5S 5
U s 54S 7RIt

Generative Al in Music Market Size
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Fig. 1. The state of the market for generative Al in

music industry

GRAND VIEW RESEARCH

30.4%

Global Market CAGR,

2024 -2030

© X o d O o o



\— - Expansion into fields other than the

SMEMT|E 718 T AT EQ ofof chst QAT I MAE: METH M BCIE T A=
HE 3. N} oA AR X 5. 7HEA e AE
Table 3. Question for developers Table 5. Question for singer
Question Number Question Number
What do you think is the biggest advancement in speech | ,,_, What do you think about making music with speech| , |
synthesis technology in the past few years? synthesis technology?
What is important for speech synthesis techniques that What do you think about the ability of speech synthesis 4-2
are not mechanical and natural (so hard to distinguish | 2-2 technology to express emotions?
from humans)? What do you think speech synthesis technology lacksin| ,_o
What do current speech synthesis technologies lack in o3 singing techniques?
terms of emotional expression? How do you think speech synthesis technology affects | ,_,
How do | guarantee the copyright and intellectual | ,_, your job?
property protection of speech synthesis technology? Have you considered collaborating with a speech| , o
What is the most technical difficulty when developing o5 synthesis technology developer?
speech synthesis software? Have you ever thought about recording your voice
Have you ever collaborated with experts in other fields o6 through SDQGCh synthesis technology and using it to| 4-6
during the development process? create music?
E 4. AMEA O EHE
Table 4. Question for user o o S|
V. SSZE0 cHgt AEqa
Question Number
How did you come across speech synthesis software? 3-1 Positive impact:
Have you tried speech synthesis software from other 3-0 — i‘F:ec;iacizdcfé?&v:cizgemy
brands? What are the pros and cons of each software? e —‘ e ey
Do you think the tone selection of these speech 3-3 L Negative effects:
synthesis software is sufficiently diverse? L afcel pressIan
What do you think are the main strengths of these| ,_, - replaceatie smaer
speech synthesis software? Ka i aRE:
- Increased naturalness of
Have you used a combination of speech synthesis and 3 __ emotional expression
. . ,? _5 - Improved sound quality
actual singing” - Improved accuracy of imitating
various voices and dialects
Do you think speech synthesis singing software is easy
) 3-6 Improvement efforts:
and Convenlent to use” - Data collection and algorithm
Te i il "
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music industry, such as education and
entertainment

Key Issues:
- Unauthorized use of voice data

- Commercial use of synthetic works

- Infringement of rights of voice providers

Solution:

- Establish legal regulations and legal support
- Use digital watermarking and copyright
monitoring tools

Copyright and Intellectual
Property Recognition

How to Raise Public Awareness:
- Media Outreach
{— - Educational Activities
- Policy Making
- Sharing Cases of Copyright Disputes by Celebrities
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Fig. 2. Summary of research results on common questions
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Table 6. Summary of the impact on the music industry

Question

Y Key Responses

Cost Reduction in Creation, Provision of Diverse Vocal
Tones, Coexistence of Traditional and Virtual Singers,
Creation of New Markets, Application in Limited Areas

1-1

Improved Creative Freedom and Efficiency,
High—Quality Music Creation Accessible to
Non—Professionals, Elimination of Language Barriers,
Opportunities for Experimenting with Diverse Vocal
Tones, Economical Alternative

1-2

Significant Differences from Human Singers in
Emotional Expression and Unique Vocal Style, Difficult
to Replace Emotional Expression and Interaction with
the Audience in Live Performances, Limited
Replacement Potential

1-3
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Table 7. Summary of results on technological
improvements and expected effects

Question

Number Key Responses

Enhancement of Naturalness, Improvement in
Emotional Expression Ability, Need for Tone Stability
and Smoothness, Addition of Precise Voice Control
and Vocal Variety, Improvement in Breathing and
Pronunciation, Need for Mimicking Various Voices and
Dialects

Developer Collaboration and Data Accumulation,
Research to Strengthen Model Flexibility, Collection of
Diverse Data and Interdisciplinary Collaboration,
Support in Human Resources and Technical Efforts,
Incorporation of User Feedback and System
Improvements

Significant Differences from Human Singers in
Emotional Expression and Unique Vocal Style,
Challenging to Replace Emotional Expression and
Interaction with the Audience in Live Performances,
Limited Potential for Replacement
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Table 8. Summary of results on perceptions of copyright
and intellectual property rights

Question

Number Key Responses

Issues with Voice Data Usage Permissions, Copyright
1-7 Issues for Commercial Use, Unauthorized Use of
Specific Singers' Voices

Establishment of Legal Regulations, Resolution of
Clear Copyright Attribution Issues, Development of
Digital Watermarks and Monitoring Tools,
Standardization of Procedures and Regulations

1-8

Media Promotion and Educational Activities, Sharing of
1-9 Related Cases, Promotion by Official Institutions,
Publicizing Incidents Involving Famous Individuals
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Improvements: Need to naturalize emotional
expressions and improve sound quality.
Developer's Technological advancements: deep learning
i support, utilization.

Problems: Lack of emotional control, need
for copyright protection.

Improvements: Ease of use, need to expand

tonal diversity,

Technological advancements: reducing creation
costs and enabling customization.

Position between developer, User's
user and singer perspective

Problems: Lack of ease of use, lack of

commercial quality.

Improvements: Need to improve emotional
expression and natural vocal range

Singer's Technological advancements: Enhanced emotional
perspective expression, increased creative efficiency.

Problems: Lack of emotion, lack of naturalness
in certain registers

O3 3. JHEAL ARSAL TR 2F ol oiEk et nt Fe|
Fig. 3. Summary of research findings on the positions of
developers, users, and singers

9. VAL CHAH ZZof CcHEF Aot el
Table 9. Summary of results from questions targeted at
developers
Question
NUloes Key Responses
Deep Learning Enhancement, Data Accumulation,
2-1 )
Improvement of Naturalness, Model Integration
Sound Quality, Control of Dynamics, Enhanced
P Emotional Expression, Tone Stability, Pitch

Maintenance, Singing Techniques, Language Diversity,
Control of Tone and Speed

Lack of Subtle Variation in Emotional Expression,
2-3 Difficulty in Creator Control, Limitations in Emotional
Transformation

Securing Legal Authority, Clarification of Copyright,
2-4 Digital Watermarking, Data Usage Permissions,
Prevention of Unauthorized Use

High—Quality Audio Generation, Realistic Voice
Implementation, Challenges in Model Architecture

25 Design, Lack of Multilingual Data, Natural Matching of
Emotion and Lyrics, Need for Large—Scale Data
o6 Music Experts, Language Experts, Legal Experts, Need

for Multidisciplinary Collaboration
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Table 10. Summary of results from questions targeted at

users
Ouzsillen Key Responses
Number i P
3-1 Curiosity, Work Reguirements, Company Guidelines,
Experimentation and Use of Various Software
Functional Differentiation, Lack of User—Friendliness,
) Differences in Vocal Variety, Presence of Software
Specialized in Voice Separation and Specific Features,
Capability for Tone and Lyric Editing
3-3 Lack of Specific Vocal Tones, Need to Complement
Diversity, Requirement for Voice Package Purchases
Reduction in Creation Costs, Improved Work
3-4 Efficiency, Easy Creation for Beginners, Availability of
Various Vocal Options
3-5 Non-usage, Difficulty in Combined Use, Opinion that
Independent Use is Sufficient
Generally Considered Difficult, Suitable for General
3-6 Users, Insufficient for Commercial Use, Primarily Used
for Technical Experimentation, Requires Model Training
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Table 11. Summary of results from questions targeted at
singers

Question

Number Key Responses

Standardized Creative Support, Limitations in
Professional Production, Lack of Natural Results,
Suitable for Demos and Entertainment Purposes,
Expanded Public Accessibility

4-1

Lack of Emotional Expression, Monotonous and
Limited Expression, Merely Imitation of Emotions

Lack of Naturalness in High/Low Pitch Ranges,
Absence of Spatial Depth and Flat Sound, Monotonous
Expression Due to Lack of Emotion, Absence of
Special Vocal Techniques

4-3

No Direct Impact on Field Due to Technology, Potential
for Auxiliary Use of Technology, Opportunities for
Collaboration and Innovation

Collaboration Not Considered, Interest in Collaborative
Development of Customized Vocal Tones, Previous
Experience with Collaboration

Positive Attitude Towards Recording One's Own Voice,
Skeptical About Its Use in Creation, Interested in
Experimentation and Learning, Expectation and
Curiosity About Voice Recording

4-6
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