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Text-driven Generation of Emotionally Diverse Facial Animations

LIU Zengke and YIN Jibin

Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China
Abstract This paper presents an innovative text-driven facial animation synthesis technique, which integrates emotion models to
enhance the expressiveness of facial expressions. The methodology is composed of two core components:facial emotion simulation
and the consistency between lip movements and speech. Initially,a deep analysis of the input text identifies the types of emotions
contained and their intensities. Subsequently,these emotional cues are utilized to generate corresponding facial expressions using
the three-dimensional {ree-form deformation algorithm (DFFD). Concurrently, phonemes and lip movement data from human
speech are collected. These are then precisely aligned with the phonemes in the text over time using forced alignment technology,
resulting in a sequence of changes in lip key points. Following this,intermediate frames are generated through linear interpolation
to further refine the timeline of lip movements. Finally,the DFFD algorithm synthesizes the lip animation based on this time se-
ries data. By meticulously balancing the weights between facial emotions and lip animations, this approach successfully achieves
highly realistic virtual facial expressions.

Keywords Text-driven animation, Emotion model, DFFD, Facial animation synthesis, Emotion intensity.Lip-Sync consistency
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Table 2 Syllable lip shape information
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Fig. 10 Text-driven facial animation
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Table 3 Score assessment of subjective basic emotions

emotion 5 4 3 2 1 > ‘real’
Happiness  45.30% 36.3% 7.90% 10.00% 0.50% 4.10 81.6%
Anger  45.70% 39.8% 8.7% 5.40% 0.40% 4.30 85.6%
29.30% 32.8% 9.40% 22.90% 5.70% 3.90 62.1%
fear 31.90% 25.2% 10.90% 23.90% 8.20% 3.50 57.1%
47.00% 31.9% 9.70% 10.10% 1.40% 4.10 78.9%
AVG 39.84% 33.2% 9.32% 14.46% 3.24% 3.98 73.1%
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Table 4 Score assessment of objective basic emotions

%)
method Happiness  Anger Sadness Fear Surprise  result
Zadeh % 80. 4 81.2 75.3 77.6 79.5 78.8
Jiang % 83.4 85.7 78.3 76.5 81.9 81.2
Akhand % 85.7 84.3 77.9 78.2 83.5 81.9
AVG 83.2 83.7 77.2 77.4 81.6 84.9
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Table 5 Score assessment of subjective composite emotions
Statement 5 4 3 2 1 > ‘real’
Stl 51.4% 38.20% 8.1% 2.10% 0.20% 4.50 89.60%
St2 42.9% 35.20% 7.9% 10.90% 4.20% 3.50 78.10%
St3 45.4% 36.90% 9.2% 7.70% 0.90% 4.20 82.20%
Std 43.5% 38.20% 8.9% 8.60% 0.90% 4.10 81.60%
St5 39.3% 37.80% 9.4% 7.90% 5.70% 3.90 77.10%
Main 44.5% 37.26% 8.7% 9.86% 2.38% 4.04 81.72%
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Table 6 Score assessment of objective composite emotions

%)

Stl St2 St3 St4 St5 result

Swaminathan et al.  73.2 71.7 70.8 73.4 74.9 72.8
Dorota et al. 71.0 72.4 74.9 69.9 72.4 72.1
Heenakausar et al.  70.2 69.4 78.2 71.5 68.9 71.6
main 71.5 71.2 74.6 71.6 72.0 72.2

& 6 v LLF Y, Swaminathan ) J5 % 76 St5 11
Bl ik 8 T 74. 9%, M Z T, Heenakausar # J7 % 7
St3 LR R iR, Ol 78,200, BRI E X EHIRERE A
i 26 RAG AL MERE R LR 2 T 72, 2%, X R WITE Sk b

So T A R T R G . X SRR AR TR R Bk A
Ab TR A 45 RN O TG T BE LA IR e A i T e E A
2 32 AR DL ATUI 1 AR it
4.1.3 %R

TEART ST, R T Z A A9 Likert 4% & 04
NP bR AE T 1~5 SR ES TR L o 5 A FOR R AR
1Ay ORI AR . e VEAG B i WA P R 0 £ A 0
R A ROR B, B BRI 3 AN AR AR U R AL
BE . LT se gl X R RN S AR W ST T 2
R

Ry G VAR AT 5 7 % A 1 A 155 2 5 o A0 00 5 2R 38
T 25 BRI BHEMLESS5E, LHIMERE 25 &3
T AT, 3¢ A A0 AR Al SCAS I 4 o0 B A Y W EE T 5 RS
ATE 4 B CBTRS IR G YR NS L B R 4 Y 5 &R
B, TEVEAN AR R B 5 B B R A AU Y B SR B LT
BERALNEE 3 AN AT 4T 48 o 38 3 X 3 28 43 AT S N 43
BT, REGE NS A M BE S5 6 T M AR 1Y R

AR TT 5 Fan 9 Ll M Zeng 50V 1T 50 # 12
G B SN B Bl AR B R AT T AT A b . R &Y
BN 7 RS,

xTOVWHG

Table 7 Scoring results

BARE WA K A B 3

Fan et al. 3.77 3.65 3.57 3.66
Zeng et al. 3.89 3.74 3.63 3.75
KA FR 73.92 3. 84 3.54 3.76
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