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Automatic Estimation of Visual Speech Parameters
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Abstract Visual speech parameter estimation has an important role in the study of visual speech. In this
paper 24 speech correlating parameters are selected from MPEG-4 defined facial animation parameter
FAP to describe visual speech. Combining the statistic learning method and rule based method precise
tracking results are obtained for mouth contour and facial feature points based on facial color probability
distribution and priori knowledge on shape and edge. High frequency noise in reference points tracking is
eliminated by low-pass filter and main face pose is estimated from the four most evident reference points to
remove the overall movements of the face. Finally precise visual speech parameters are computed from the
movement of these facial feature points and these parameters have already been used in some related

applications.
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Fig. 1 Acquire two views face image simultaneously. MPEG-4 3 FAP facial animation
1 parameter 24

. FAP

FAPU f{acial animation parameter unit

Table 1 FAP Parameters Related with Speech

1 FAP
FAP# Name FAP # Name FAP # Name
3 open _jaw 11 raise_b_lip_rm 53 stretch L _cornerlip_o
4 lower _t_lip 12 raise_l _cornerlip 54 stretch _r _conerlip o
5 raise_b_midlip 13 raise_r _cornerlip 55 lower -t lip_lm o
6 stretch L _cornerlip 14 thrust jaw 56 lower t _lip_rm_o
7 stretch _r _conerlip 16 push _b_lip 57 raise_b_lip_lm _o
8 lower_t _lip_Im 17 push t_1ip 58 raise_b_lip_rm_o
9 lower_t _lip_rm 51 lower_t_lip_o 59 raise_l _cornerlip o
10 raise_b_lip _Im 52 raise_b_midlip o 60 raise_r _cornerlip o
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Fig. 2 Global face movement.
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Fig. 3 GMM probability of mouth region in HSV space skin color space their difference and binary result.
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Fig. 4 Binary edge.
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Fig. 5 Nostrils.

Fig. 7 Synthesis result based on estimated parameters.
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Human speech is bimodal in nature. Both audio speech and visual speech are produced by articulatory organs. Visual speech
means the movements of visible articulatory organs of the speaker such as lips tongues jaws facial muscles etc. Study of the
inherent relationship between audio speech and visual speech gains more and more attention in recent years. There are many
applications in this domain such as lip reading visual speech synthesis audio-visual speech recognition etc. The fundamental
problem of these applications is to describe the visual speech qualitatively and quantitatively. Among many parametric descriptions
FAP facial animation parameter defined by MPEG-4 is the most popular one. How to acquire huge amounts of visual parameters

FAP from video automatically fast and precisely is a difficult problem so far.

We study the techniques of tracking facial feature points and lip contour precisely and robustly and face global movement and

visual parameters are estimated automatically. Visual parameters acquired are used in visual speech synthesis and experimental results

are attractive. Algorithms proposed in this paper could also be used in face animation facial expression recognition etc.



