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VoiceVitalize is a speech rehabilitation application designed for
individuals with communication difficulties, particularly stroke patients
and elderly people with unclear or impaired speech. This study aimed
to develop and evaluate the effectiveness of the application, which
utilizes speech-to-text technology and measures speech accuracy using
Word Error Rate (WER). The research tools included a prototype
application, user satisfaction questionnaires, and speech training logs.
The tool was pre-tested by five experts and users before the main trial.
Data were collected from 20 participants and analyzed using
quantitative methods, comparing WER before and after application use,
and qualitative analysis from open-ended questionnaire responses. The
results showed significant improvement in participants’ speech. In Level
1 sentences, the WER decreased from 83.00% to 50.00%, and in Level
2 sentences, from 54.17% to 41.67% within 7 days. User feedback
indicated that the application was user-friendly, helped reduce travel
and healthcare costs, and was suitable for independent daily speech
practice.
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4. F/AnIUUIY (Research Methodology)
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Figure 1. Application Functionality
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(a) (b) (@)
Figure 2. First Function: (a) Speech Not Utilized, (b) Unsuccessful Execution, and (c) Completed Execution
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Figure 3. Example of Step 1 and 2.

2) wanaesUszneulumetunaud 3 vilngeendes “g” aduiudndundeusenides “8” 5-10
50U uaztunaud 4 nnaululnuazrey 9 Uasvaneondi 9 5 — 10 59U LA Figure 4.
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Figure 4. Example of Step 3 and 4.
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Figure 5. Example of Step 5 and 6.
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Figure 6. Example of Step 7 and 8.
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Figure 7. Example of Step 9 and 10.
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Figure 8. Example of Step 11 and 12.
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Figure 9. Example of Step 13 and 14.
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Figure 10. Speech Training: Before (a) and After Completion of Speech Training (b).
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Figure 11. Daily Rehabilitation History (a) and Words Correctly/Incorrectly Spoken by the User Each Day (b).
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Table 1. Average WER results from level 1 text testing.

Sample Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 100 66.67 66.67 86.67 33.33 40.00 40.00
2 100 100 40.00 53.33 60.00 53.33 33.33
3 93.33 93.33 80.00 46.67 46.67 100 60.00
4 93.33 93.33 73.34 100 46.67 73.34 53.33
5 80.00 100 80.00 93.33 100 66.67 53.33
6 46.67 53.33 86.67 80.00 73.34 100 66.67
7 93.33 86.67 100 80.00 73.34 53.33 40.00
8 73.34 66.67 86.67 100 100 5333 46.67
9 100 93.33 80.00 33.33 93.33 73.34 46.67
10 100 60.00 60.00 93.33 53.33 33.33 46.67
11 93.33 80.00 80.00 46.67 46.67 33.33 46.67
12 73.34 86.67 86.67 33.33 53.33 46.67 5333
13 80.00 93.33 93.33 46.67 86.67 33.33 53.33
14 60.00 40.00 60.00 80.00 46.67 33.33 33.33
15 53.33 53.33 33.33 53.33 33.33 66.67 60.00
16 100 80.00 93.33 46.67 40.00 33.33 60.00
17 66.67 60.00 40.00 53.33 33.33 40 33.33
18 86.67 66.67 93.33 100 73.34 93.33 66.67
19 86.67 86.67 60.00 66.67 80.00 100 66.67
20 80.00 93.33 73.34 60.00 86.67 73.34 40.00

Mean 83.00 77.67 73.33 67.67 63.00 60.00 50.00
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Table 2. Average WER results from level text testing.

Sample Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
1 0.00 33.33 0.00 100 66.67 33.33 0
2 0.00 46.67 66.67 33.33 0.00 0.00 0.00
3 33.33 50.00 66.67 50.00 66.67 50.00 33.33
q 100 66.67 100 50.00 100 33.33 0.00
5 100 100 33.33 33.33 50.00 33.33 0.00
6 100 60.00 83.33 100 100 100 91.70
7 33.33 50.00 0.00 0.00 0.00 33.33 33.33
) 33.33 50.00 33.33 33.33 0.00 100 33.33
9 100 73.33 90.00 100 63.33 100 100
10 50.00 66.67 0.00 50.00 0.00 100 66.67
11 100 0.00 100 66.67 100 33.33 100
12 33.33 66.67 66.67 33.33 50.00 33.33 50.00
13 0.00 33.33 0.00 0.00 33.33 0.00 33.33
14 100 100 0.00 50.00 0.00 66.67 0.00
15 33.33 50.00 33.33 66.67 33.33 0.00 33.33
16 100 0.00 66.67 0.00 33.33 50.00 91.70
17 33.33 0.00 100 100 66.67 33.33 66.67
18 33.33 83.33 100 50.00 50.00 0.00 0.00
19 33.33 100 66.67 33.33 66.67 66.67 100
20 66.67 50.00 66.67 50.00 66.67 0.00 0.00
Mean 54.17 54.00 53.67 50.00 47.33 4333 41.67
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