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CHAPTER 1  

Introduction 

Digital music is becoming more and more popular as the multimedia and network technology 

improving rapidly. Music information retrieval (MIR) has become an increasingly important 

field of research in recent years. In traditional MIR systems, the query is based on text form, 

such as the music title, composer, music style or other metadata. The user has to know the text 

information to search the music; it is not convenient for users. The content-based music 

retrieval (CBMR) allows user to query by music content instead of metadata. 

Several studies have been conducted on the CBMR techniques such as query by 

humming [11] [21] [26], singing[16][17], or tapping [18]. In these CBMR systems, users can 

search music by humming or singing the melody fragment or tapping out the beats of melody. 

The query and database music of CBMR system are converted into sequences or vectors of 

music features such as pitch, interval contour or timing. These features reflect the syntactic 

properties of the music; for example, the interval contour sequence represents the structure of 

melody. The goal of these systems is to return the music objects that are similar to query in 

melody sequence or beat, that is, the syntactic properties. However, people sometimes want to 

search for music that “feels like” another music object or a music style. On the other hand, the 

effect of the traditional CBMR system that allows users to query by syntactic properties 

suffers from the quality of query. People without music training may make imperfect queries 

such as off-key hummed tunes or tapping with wrong beats. 
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Music style classification can improve the effectiveness of CBMR. Music style is one 

of the features that people used to classify music [31]. For instance, we often classify music 

into categories of styles, such as classic, rock, lyric, jazz. In human perception of music, 

music style is the semantic description of feeling. For example, Chopin's music is romantic 

and the New Age music feels peaceful. What music features make the romantic feeling?  

Can we find the syntactic description of the style of the New Age music? 

Little work has been done on the discovery of music style. Chai et al. [6] employed 

hidden Markov model to model and classify the melodies of folk song. Dannenberg et al. [9] 

utilized naïve Bayesian, linear classifier and neural networks to recognize music style. 

However, we cannot obtain the interpretable rules or description of the music style by these 

approaches. Furthermore, the extracted features in these works such as interval, absolute 

pitches, durations, and volumes were not appropriate for representing the music style. 

The purpose of this thesis is to discover the music style from a collection of MIDI 

music based on the data mining techniques. We focus on the melody style. The reason is that 

among the influential elements of music style such as melody, instrument, rhythm and tempo, 

the melody makes music memorable and enables people to distinguish one work from 

another. 

This research may be helpful for the following applications:  

1. Automatic music style annotation 

With the discovered syntactic description of music style, it is possible to perform 

the automatic classification and annotation of music style.  
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2. Personalized music recommendation 

It can be used in the personalized CBMR system based on users' preference [28]. 

CBMR system can learn users preferred music style by monitoring the users' retrieval 

activity and discovering the syntactic patterns from the accessed music. The retrieval 

effectiveness could be improved by considering the users preference. 

3. Query by music style 

Users can query by music style, which is a semantic property of music. Moreover, 

the query can be untraditional music styles. For example, the user can search for the 

music composed by other composers but the style and feeling is similar to both 

Beethoven and Mozart's works. 

4. Automatic composing 

It helps the automatic computer composer to compose specific style music 

according to the discovered patterns. 

In this thesis we investigate the discovery of melody style from a collection of music 

recorded as MIDI. In particular, we extracted the chord from the melody based on the music 

theory and harmony. We investigate different representations to describe melody feature and 

present corresponding patterns to discover the music style. Then, classification of music is 

performed based on the discovered patterns.  

We also propose a personalized music filtering system and melody style retrieval 

system based on the melody style classification. By mining the melody style patterns from the 
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music access behavior of the user, the personalized music filtering system recommends the 

user preferred new music. A two-way style preference classifier is constructed for each user. 

Music recommendation is made through this style preference classifier. The music retrieval 

system provides the service that the user can retrieve the music that “feel like” the query 

music. We propose four types of query specification and the style ranking is determined by 

the style classification rules.  

Furthermore, we investigated the music clustering using the extracted chords. The 

similarity measures for representing of the extracted chord-sets and the performance 

comparison of different clustering algorithms with the proposed features were investigated. 

This thesis is organized as follows. We review the problems and approaches of previous 

work in music style discovery and content-based music retrieval in Chapter 2, Related Works.  

Chapter 3, Melody Style Mining, first gives a brief introduction about the background 

knowledge of music used in this thesis, and then describes the chord assignment algorithm, 

the representations of the extracted chord-set sequence, and the corresponding frequent 

pattern mining algorithms. 

In Chapter 4, Melody Style Classification, we describe the music style classification 

algorithm and propose two improved algorithms. 

Chapter 5, Personalized Music Filtering, presents the personalized music filtering 

system, which recommends user preferred new music based on the music style classification. 
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Chapter 6, Music Retrieval by Melody Style, describes an approach for CBMR by 

semantic property of music – melody style. Four types of query specification and three 

similarity measures are proposed for the melody style query. 

In Chapter 7, Music Style Clustering, we present a music clustering approach using the 

extracted chords, and compare the performance of different clustering algorithms with the 

melody style features. 

Chapter 8, Conclusions, offers concluding comments. 




