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A Study on Korean Speech Animation Generation Employing Deep Learning

Suk Chan Kang' - Dong Ju Kim'’

ABSTRACT

While speech animation generation employing deep learning has been actively researched for English, there has been no prior work
for Korean. Given the fact, this paper for the very first time employs supervised deep learning to generate Korean speech animation.
By doing so, we find out the significant effect of deep learning being able to make speech animation research come down to speech
recognition research which is the predominating technique. Also, we study the way to make best use of the effect for Korean speech
animation generation. The effect can contribute to efficiently and efficaciously revitalizing the recently inactive Korean speech animation
research, by clarifying the top priority research target. This paper performs this process: (i) it chooses blendshape animation technique,
(i) implements the deep-learning model in the master-servant pipeline of the automatic speech recognition (ASR) module and the facial
action coding (FAC) module, (iii) makes Korean speech facial motion capture dataset, (iv) prepares two comparison deep learning models
(one model adopts the English ASR module, the other model adopts the Korean ASR module, however both models adopt the same basic
structure for their FAC modules), and (v) train the FAC modules of both models dependently on their ASR modules. The user study
demonstrates that the model which adopts the Korean ASR module and dependently trains its FAC module (getting 4.2/5.0 points) generates
decisively much more natural Korean speech animations than the model which adopts the English ASR module and dependently trains
its FAC module (getting 2.7/5.0 points). The result confirms the aforementioned effect showing that the quality of the Korean speech
animation comes down to the accuracy of Korean ASR.
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Fig. 1. Steps of Korean Speech Animation Generation
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Fig. 2. Deep Learning Model Used in This Paper. It Comprises
the Automatic Speech Recognition (ASR) Module and
the Facial Action Coding (FAC) Module
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Table 1. Thirty Two Apple ARKkit[28] Blendshape Keys Used in This Paper

Blendshape keys Description
1. jawForward forward movement of the lower jaw
2. jawLeft leftward movement of the lower jaw
3. jawRight rightward movement of the lower jaw
4. jawOpen an opening of the lower jaw
5. mouthClose closure of the lips independent of jaw position
6. mouthFunnel contraction of both lips into an open shape
7. mouthPucker contraction and compression of both closed lips
8. mouthLeft leftward movement of both lips together
9. mouthRight rightward movement of both lips together
10. mouthSmileLeft upward movement of the left corner of the mouth
11. mouthSmileRight upward movement of the right corner of the mouth
12. mouthFrownLeft downward movement of the left corner of the mouth
13. mouthFrownRight downward movement of the right corner of the mouth
14. mouthDimpleLeft backward movement of the left corner of the mouth
15. mouthDimpleRight backward movement of the right corner of the mouth
16. mouthStretchLeft leftward movement of the left corner of the mouth
17. mouthStretchRight rightward movement of the left corner of the mouth
18. mouthRollLower movement of the lower lip toward the inside of the mouth
19. mouthRollUpper movement of the upper lip toward the inside of the mouth
20. mouthShrugLower outward movement of the lower lip
21. mouthShrugUpper outward movement of the upper lip
22. mouthPressLeft upward compression of the lower lip on the left side
23. mouthPressRight upward compression of the lower lip on the right side
24. mouthLowerDownLeft downward movement of the lower lip on the left side
25. mouthLowerDownRight downward movement of the lower lip on the right side
26. mouthUpperUpLeft upward movement of the upper lip on the left side
27. mouthUpperUpRight upward movement of the upper lip on the right side
28. cheekPuff outward movement of both cheeks
29. cheekSquintLeft upward movement of the cheek around and below the left eye
30. cheekSquintRight upward movement of the cheek around and below the right eye
31. noseSneerLeft a raising of the left side of the nose around the nostril
32. noseSneerRight a raising of the right side of the nose around the nostril
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Fig. 3. Deep Learning Training in This Paper. Because the ASR
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Table 2. Pipeline Modules of the Two Comparison Deep
Learning Models for Korean Speech Animation Generation.
Their ASR Modules are Different, While Their FAC Modules

have the Same Basic Structure

ASR module FAC module

fine-tuned for English

18-frame sliding

Model-En-ASR 32-dimensional window MLP
grapheme
fine-tuned for Korean 18-frame slidin
Model-Ko-ASR 50-dimensional r 1ding

arapheme window MLP
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Table 3. Blendshape Loss Values of Model-Ko-ASR and
Model-En-ASR, Obtained with the 5-fold Cross Validation. A
Lower Loss Value can be a Measure for the Better Model

test set Model-Ko-ASR (%) | Model-En-ASR (%)
split-1 2.45 2.42
split-2 2.35 2.38
split-3 232 2.36
split-4 2.44 2.48
split-5 2.17 2.32
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Table 4. Participants Information of the User Study

user # | gender age home town region

1 male 26 seoul

2 male 28 daegu

3 male 28 daegu

4 female 24 incheon

5 male 26 seoul

6 male 29 jeollanam-do
7 female 25 incheon

8 female 26 jeju

9 male 28 daegu

10 female 30 gyeonggi-do
11 female 28 gyeonggi-do

Table 5. Test Korean speeches used for the user study.
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Fig. 4. User Study Speech Animation Snapshot of Korean Speech
s1 in Table 5 (generated by Model-Ko-ASR and Model-En-ASR).
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Table 6. Naturalness Scores (out of 5.0) of Korean Test Speech
Animations of Speeches s1-s12 in Table 5.

test speech Model-Ko-ASR Model-En-ASR

(out of 5.00) (out of 5.00)
sl 4.00 291
s2 3.91 2.64
s3 3.91 2.55
s4 4.36 2.73
5 3.82 2.64
s6 3.82 2.73
s7 4.09 3.36
s8 4.55 2.18
s9 3.91 2.36
s10 4.64 2.45
s1l 4.55 3.00
s12 4.91 291
mean 4.20 2.70

Table 7. Naturalness Preference Study
(Model-Ko-ASR over Model-En-ASR).

Test speech Model-Ko-ASR ) Model-En-ASR (%)
sl 82
s2 91
s3 91
s4 91
s5 73
s6 73
s7 64
s8 100
s9 91
s10 100
s1l 91
s12 91

mean 86
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