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摘要 为了有效提高语音情感识别的性能，需要对嵌入在高维声学特征空间的非线性流形上的语音特征数据作非线性降维处理。监督局部线性嵌入

(SLLE)是一种典型的用于非线性降维的监督流形学习算法。该文针对SLLE存在的缺陷，提出一种能够增强低维嵌入数据的判别力，具备最优泛

化能力的改进SLLE算法。利用该算法对包含韵律和音质特征的48维语音情感特征数据进行非线性降维，提取低维嵌入判别特征用于生气、高

兴、悲伤和中性4类情感的识别。在自然情感语音数据库的实验结果表明，该算法仅利用较少的9维嵌入特征就取得了90.78%的最高正确识别

率，比SLLE提高了15.65%。可见，该算法用于语音情感特征数据的非线性降维，可以较好地改善语音情感识别结果。
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Abstract： To improve effectively the performance on speech emotion recognition, it is needed to perform nonlinear 

dimensionality reduction for speech feature data lying on a nonlinear manifold embedded in high-dimensional acoustic 

space. Supervised Locally Linear Embedding (SLLE) is a typical supervised manifold learning algorithm for nonlinear 

dimensionality reduction. Considering the existing drawbacks of SLLE, this paper proposes an improved version of SLLE, 

which enhances the discriminating power of low-dimensional embedded data and possesses the optimal generalization 

ability. The proposed algorithm is used to conduct nonlinear dimensionality reduction for 48-dimensional speech 

emotional feature data including prosody and voice quality features, and extract low-dimensional embedded 

discriminating features so as to recognize four emotions including anger, joy, sadness and neutral. Experimental results 

on the natural speech emotional database demonstrate that the proposed algorithm obtains the highest accuracy of 

90.78% with only less 9 embedded features, making 15.65% improvement over SLLE. Therefore, the proposed algorithm 

can significantly improve speech emotion recognition results when applied for reducing dimensionality of speech 

emotional feature data. 
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