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Abstract 
Lip synchronization is the key issue in speech driven face animation system. In this paper, some clustering and machine learning methods 
are combined together to estimate face animation parameters from audio sequences and then apply the learning results to MPEG-4 based 
speech driven face animation system. Based on a large recorded audio-visual database, an unsupervised cluster algorithm is proposed to 
obtain basic face animation parameter patterns that can describe face motion characteristic. An Artificial Neural Network (ANN) is trained to 
map the cepstral coefficients of an individual's natural speech to face animation parameter patterns directly. It avoids the potential limitation 
of speech recognition. And the output can be used to drive the articulation of the synthetic face straightforward. Two approaches for 
evaluation test are also proposed: quantitative evaluation and qualitative evaluation. The performance of this system shows that the 
proposed learning algorithm is suitable, which greatly improves the realism of face animation during speech. And this MPEG-4 based 
learning are suitable for driving many different kinds of animation ranging from video-realistic image wraps to 3D Cartoon characters. 
Chen YQ, Gao W, Wang ZQ, Jiang DL. A speech driven face animation system based on machine learning. Journal of 
Software, 2003,14(2):215~221. 
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摘要 
语音与唇动面部表情的同步是人脸动画的难点之一.综合利用聚类和机器学习的方法学习语音信号和唇动面部表情之间的同步关系,并应用于基

于MEPG-4标准的语音驱动人脸动画系统中.在大规模音视频同步数据库的基础上,利用无监督聚类发现了能有效表征人脸运动的基本模式,采用

神经网络学习训练,实现了从含韵律的语音特征到人脸运动基本模式的直接映射,不仅回避了语音识别鲁棒性不高的缺陷,同时学习的结果还可以

直接驱动人脸网格.最后给出对语音驱动人脸动画系统定量和定性的两种分析评价方法.实验结果表明,基于机器学习的语音驱动人脸动画不仅能

有效地解决语音视频同步的难题,增强动画的真实感和逼真性,同时基于MPEG-4的学习结果独立于人脸模型,还可用来驱动各种不同的人脸模型,

包括真实视频、2D卡通人物以及3维虚拟人脸.  
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