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摘要 

I 

摘 要 

声纹识别技术作为模式识别与人工智能的一个重要分支，在生物特征识别中占据举

足轻重的作用，近年来，在科研和工业领域都得到了快速发展和广泛关注。本文主要是

对基于随机数字串的文本提示型声纹识别系统进行研究，在此基础上引入了 DNN-HMM 算

法以及在 HTK3.5 上进行数字识别相关实验。 

本文从传统的声纹识别算法的介绍入手，然后从理论和实际应用中分析了传统算法

存在的不足，由此引入了基于绑定混合模型的提示型声纹识别算法，阐述了算法的相关

原理和执行流程，并通过实验验证其性能。本文在 Android 嵌入式平台上实现了基于随

机数字串的提示型声纹识别系统，对相关算法进行了实际应用，从工程上验证了文本提

示型声纹识别算法。 

在实际应用中，文本相关的声纹识别技术一直存在着录音回放这一大安全隐患，而

与此同时基于随机文本的文本提示型声纹识别技术又存在语法文件过于复杂，训练较为

耗时，生成模型庞大。基于这样的瓶颈，本文重点研究了基于随机数字串的提示型声纹

识别技术。我们以真实录制的数据（TSDIGIT 数据集）为出发点，首先介绍了绑定混合

模型应用于说话人识别系统中对系统识别性能的提升，然后阐述了基于 DNN-HMM 的语音

识别算法，并利用 HTK3.5 对 TSDIGIT 数据集进行实验，验证了 DNN-HMM 对语音识别性

能的明显提升。 

最后，结合实际项目，构建特定声纹识别引擎，在 Android 嵌入式平台上实现了基

于随机数字串的提示型声纹识别系统。 

 

 

 

关键词： 文本提示型声纹识别； 绑定混合模型； 深度神经网络.
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Abstract 

III 

Abstract 

Speaker recognition, as one important branch of pattern recognition and artificial 

intelligence, is playing an important role in biometric authentication. In recent years, it has 

developed rapidly and become more popular in the industry. This study focuses on the 

text-prompted speaker recognition system with random digit strings. The DNN-HMM 

algorithm and the digit recognition experiment based on HTK3.5 are also studied. 

This study starts with the basic introductions of classic speaker recognition algorithms 

and the analysis of their defects. After that, we have a deep study of tided mixture model 

(TMM), including its principle and working process, and the experiment proved its superior 

performance. In order to apply the algorithm into practice, the text-prompted speaker 

recognition system with random digit strings is developed based on Android platform. 

In practice, there has been security issue from playback in the text-dependent speaker 

recognition while the ordinary text-prompted speaker recognition technology has encountered 

the difficulties of complex syntax, time-consuming training, and large models. Due to the 

performance bottleneck, we have a further study of the text-prompted speaker recognition 

technology with random digit strings. Based on TSDIGIT data set, we firstly introduce the 

performance improvements of speaker recognition system based on TMM. Then, we describe 

the DNN-HMM algorithm and conduct an experiment based on TSDIGIT data set using 

HTK3.5 tools. Experimental results have demonstrated the excellent performance of 

DNN-HMM. 

In the end, we design and realize a text-prompted speaker recognition system with 

random digit strings, which is running on the Android platform. 

 

 

 

Keywords: Text-prompted speaker recognition; TMM; DNN. 
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