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Existing Musical Therapy

e Thereoke

o Geographical constraights and group setting
e SongBirds

o Lack of home-based options
e Tang et al.’s Study

o Lacks personal treatment & methodological
inconsistencies




Problems of Current Musical Therapy

Limited accessibility

High cost

Limited integration with technology
Stigma and lack of awareness
Adaptability for different needs




Integrating Technology with Music Therapy

Al & Machine Learning for Adaptive Therapy

Virtual Reality (VR) & Augmented Reality (AR) for Immersive Interaction
Biofeedback & Neurofeedback Integration

Expanding Accessibility via Mobile & Cloud-Based Platforms

Data Science for Therapeutic Insights



Solution: Euphony Echo

ABSTRACT

Performance anxiety, commonly known as stage fright, poses significant challenges for individuals aiming to enhance
their singing abilities and stage presence [1]. To address this issue, we have developed a virtual reality (VR)
simulation that replicates a concert environment, offering users a safe and controlled space to practice and improve
their performance skills. The program integrates a Vocal Engine for real-time pitch analysis, an immersive VR
environment that mirrors both on-stage and off-stage settings, and a diverse song library with synchronized lyrics [2].
Key challenges included ensuring accurate pitch detection, which we addressed by broadening the range of
permissible pitch variations, and enhancing user immersion through detailed stage designs and dynamic movements.
During experimentation, users engaged with the VR simulation across various scenarios, receiving immediate
Sfeedback to refine their vocal skills. Results indicated significant improvements in users' confidence and performance
quality [3]. This innovative approach offers an accessible and effective solution for individuals seeking to overcome

stage fright and develop their musical talents in a supportive virtual setting.

KEYWORDS
Singing, Unity, Virtual Reality, Scoring Algorithm
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Code Sample

0 references

void Start()

i

// Initialize microphone input

microphoneSource = gameObject.AddComponent<AudioSource>();
microphoneSource.clip = Microphone.Start(null, true, 10, sampleRate);
microphoneSource.loop = true;

while (!(Microphone.GetPosition(null) > @)) { }
microphoneSource.Play();

micSpectrum = new float[samples];

// Initialize song source

songSource = gameObject.AddComponent<AudioSource>();
songSource.clip = songClip;

songSource.Play();

songSpectrum = new float[samples];

0 references

void Update()

{

// Get spectrum data for both microphone and song

microphoneSource.GetSpectrumData(micSpectrum, @, FFTWindow.BlackmanHarris);
songSource.GetSpectrumData(songSpectrum, @, FFTWindow.BlackmanHarris);

// Determine dominant frequency (pitch) for both
float[] micFreq = DetermineDominantFrequencies(micSpectrum);
float[] songFreqs = DetermineDominantFrequencies(songSpectrum);

// Store pitch history

micPitchHistory.Add(micFreq);

songPitchHistory.Add(songFreqs);

while (micPitchHistory.Count > AVERAGE_COUNT)
micPitchHistory.RemoveAt(0);

while (songPitchHistory.Count > AVERAGE_CO
songPitchHistory.RemoveAt(0);

// Get averaged pitch values
float[] avgMicFreqs = AveragePitches(micPitchHistory);
float[] avgSongFreqs = AveragePitches(songPitchHistory);

// Compare
ComparePitches(avgMicFreqs, avgSongFreqs);




0 references
Ivoid Start()
{
if (GameObject.Find("Selection") != null)
{

‘ Od e S a m p I e selector = GameObject.Find("Selection").GetComponent<SelectedSong>();

if (selector.isInstrumental)

{
microphone.songClip = selector.selectedSong.instrumentalVersion;
}
else
{
microphone.songClip = selector.selectedSong.musicClip;
}

lyrics.text = selector.selectedSong. lyrics;

endElements.GetChild(@).GetComponent<TextMeshProUGUI>().text = selector.selectedSong.songName;
endElements.GetChild(1).GetComponent<TextMeshProUGUI>().text = selector.selectedSong.artist;
if (selector.selectedSong.difficulty == song.Difficulty.Easy)

{
endElements.GetChild(3).GetChild(@).gameObject.SetActive(true);
endElements.GetChild(3).GetChild(1).gameObject.SetActive(false);
endElements.GetChild(3).GetChild(2).gameObject.SetActive(false);
}
else if (selector.selectedSong.difficulty == song.Difficulty.Normal)
it
endElements.GetChild(3).GetChild(@).gameObject.SetActive(true);
endElements.GetChild(3).GetChild(1).gameObject.SetActive(true);
endElements.GetChild(3).GetChild(2).gameObject.SetActive(false);
}
else if (selector.selectedSong.difficulty == song.Difficulty.Hard)
{

endElements.GetChild(3).GetChild(@).gameObject.SetActive(true);
endElements.GetChild(3).GetChild(1).gameObject.SetActive(true);
endElements.GetChild(3).GetChild(2).gameObject.SetActive(true);




Code Sample

sing System.Collections;
using System.Collections.Generic;
using UnityEngine;

[CreateAssetMenu(fileName="New Song", menuName="Song")]
4 references
public class song : ScriptableObject
{
1 reference
public string artist;
1 reference
public string songName;
// public bool isInstrumental;
1 reference

eAssetMenu(fileName="New

Scriptat

public AudioClip instrumentalVersion;

artistName;
t<song> songs;
lor artistColor;

4 references | 1 reference | 1 reference | 1 reference
public enum Difficulty { Easy, Normal,
3 references

public Difficulty difficulty;

[TextArea(3, 10)]
1 reference
public string lyrics;

1reference

public AudioClip musicClip;




Demo
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Experiment #1

Mean:

Pre-Test Stage Fright:
51.7, Post-Test: 39.4
Pre-Test Singing
Accuracy: 59.4%,
Post-Test: 73.0%
Engagement Score:
7.0/10

Median:

Pre-Test Stage Fright: 52.5,
Post-Test: 40.0

Pre-Test Singing Accuracy: 59.0%,
Post-Test: 73.0%

Engagement Score: 7.0/10

Lowest Values:

Stage Fright Post-Test: 25
Singing Accuracy Post-Test: 58%
Engagement Score: 5

Highest Values:

Stage Fright Pre-Test: 58
Singing Accuracy
Post-Test: 88%
Engagement Score: 9




9

6

9

w
W
J
W
|
.m :
i




Experiment #2

Mean Scores:

Ease of Use: 8.3
Immersion: 8.5

Feedback Effectiveness: 7.6
Song Variety: 8.1

Overall Enjoyment: 8.6

Median Scores:

Ease of Use: 9.0
Immersion: 8.5
Feedback Effectiveness:
8.0

Song Variety: 8.0
Overall Enjoyment: 9.0

Lowest Scores:

Ease of Use: 7
Immersion: 8

Feedback Effectiveness: 7
Song Variety: 6

Overall Enjoyment: 8

Highest Scores:
All dimensions :9




Future Development

- Rhythm games

- Guided exercise ( breathe control, warm ups)
- Expanded song catalog

- Larger range of environments



Conclusion

e Immersive musical experience
e Facilitates emotional expression
e Anxiety management
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Questions? Comments?
Thank You!

Email;: alanawu87@amail.com

EuphonyEcho code repo: https://github.com/alanawuu/VR-singing
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