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I 

摘 要 

音乐旋律的简谱或五线谱表示是人们常见的音乐旋律的标准符号化表达。而

MIDI 音乐文件则是音乐旋律的另一种符号化表达形式。哼唱转 MIDI 自动记谱

(Automatic Music Transcription)是一种让计算机抽取人声哼唱音频信号中所

描述的旋律信息(音符音高序列及其时长序列)并将其自动转化为符号化的 MIDI

乐谱的技术。这项技术的主要难点在于如何让计算机在一个哼唱得不是太准确的

人声哼唱音频信号中寻找哼唱者所期望的正确旋律表达，并将其转化成 MIDI 乐

谱格式。现有不少哼唱转 MIDI 自动记谱系统(如 WIDI Recognition Syste 等)

由于无法对出现在结果中的大量不正确的短时音符进行合并、规整以及泛音过滤

等方面的处理，以致其结果无法转化为利于管理、分析和应用的符号化、标准化

的 MIDI 乐谱。本文提出一种基于倍音列的音高计算模型。在此基础上，针对

Krumhansl[1，2]调式识别模型的缺陷，提出一种基于哼唱的调式音阶参数训练方

法，训练得到的参数模型能够使调式识别的第一命中率达到 90%(参见附录调式

识别实验结果)，最后根据人听觉的差异特性，即相对听觉误差，提出了一种浮

动音高的规整方法，用于调整旋律音高识别过程中出现的半音到全音的识别误

差，从而最终有效的实现旋律音符 75%左右的正确识别(其余的误识音符可以通

过人机交互来调整)。 

在哼唱转 MIDI 自动记谱技术应用方面，探索性地提出了一种哼唱识别检索

系统数据库的构建方法，该方法具有较强的实用性。 

结合以上的理论研究和算法，实现了一个哼唱转 MIDI 自动记谱系统，为自

动记谱技术的研究打下了一定的基础，对进一步的深入研究具有推动和借鉴意

义。 

 

关键词：哼唱转 MIDI；自动记谱；调式分析 
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III 

Abstract 

Automatic Music Transcription (AMT) is an advanced technology of 

transforming humming melody into symbolic and standardized MIDI score. This 

paper attempted to do research on the key technology of Automatic Music 

Transcription, including melody feature extraction, the storage and construction of 

feature library and the application in music retrieval. 

The innovation and main work of this paper are as follow: 

As to humming melody note segmentation, this paper studied the frontier 

technology of humming to MIDI Automatic Music Transcription and discussed about 

the most mature WIDI system. WIDI can approximately identify the humming 

melody, but can not transform the recognition result into symbolic and standardized 

MIDI score because of lacking the processes of short-time note mergence, pitch 

modulation and partials filtering. Aiming at solving these problems, a method based 

on time-domain feature and frequency-domain feature of humming melody was 

proposed. 

As to pitch recognition, a floating pitch modulation method according to users' 

auditory error and a pitch modulation method based on music tonality theory were 

proposed; in the application of Automatic Music Transcription, a humming melody 

retrieval database was proposed.  

Combining with the theory and algorithm proposed above, this paper developed 

a humming to MIDI Automatic Music Transcription system, which laid a solid 

foundation for the research of Automatic Music Transcription and had important 

significance for further research. 

 

Key Words: Humming to MIDI; Automatic transcription; Tonality analysis 
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