
Music Information Retrieval Trough Melodic Similarity
Using Hanson Intervallic Analysis

Johnny F. Serrano a. and José M. Iñesta

Departamento. de Lenguajes y Sistemas Informáticos
Universidad de Alicante, España

Centro de Investigación en Computación e Informática
Universidad Latina, Costa Ricа

johsersa@gmail.com, inesta@dlsi.ua.es

Abstract. In music information retrieval, the melodic similarity is used

as main feature for the detection of relevant information. Among the
possible applications there is a detection of plagiarism of ideas exposed
by an artist in the past, the payment for copyrights using detection of
musical pieces in radio transmissions, the computer-aided composition,
etc. There exist several techniques exposed in melodic similarity that
use diverse statistical and probabilistic analysis. The objective in this
work is to establish a text words equivalent to musical notation using a
representation based on intervallic relationships and duration, and to
evaluate three textual information retrieval techniques applied to this

representation, as well as to propose changes to improve the system's
performance.

1 Introduction

The music representation through descriptors such as duration, pitch, contour,
intervals, etc., is common in the system analysis and musical information retrieval
[1,2]. The two dimensions in which a score is codified (vertical for pitch and
horizontal for duration) like symbolic registration of the music have been represented

in very different ways, in order to carry out analysis as probabilistic techniques like

hidden Markov chains [3], entropy analysis [4] and statistical correlations [4], among

other [5].
The intervallic analysis will be the fundamental unit for the melodic similarity

task, where the musical fragments are analyzed in their intervallic relationships in a

tempered chromatic scale [6]. The interval is the basic unit of analysis, putting aside

the pitch and the tonality as direct descriptors. Some previous works have used this

concept making a cartesian notation of the intervals [7] or determining the correlation

of the intervallic progressions [8]. A well-known work that makes special emphasis in

the relationships among contiguous intervals may be the one of Narmour [9]. The
author establishes a series of groups of contiguous intervals (implication patterns -

resolution) that allow analyzes melodies through their transformation in symbols. An

important disadvantage of this focus is that it ignores the relationships of durations,
which is an inconvenience for the information retrieval.
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This work explored the conversion to text words from the extracted intervals of
MIDI documents. This focus is not completely new in the sense that other authors

have previously used techniques coming from the analysis of texts to solve problems

related with the processing of the music information.

One possible encoding is the one proposed by Downie [10] or Doraisami and

Rüger [11] that have used models based in n-grams for melody identification. On the

other hand, in [12] the authors use words models to identify musical styles.

Three techniques of textual information retrieval have been used: Cosine [13],

Kaszkiel [14] and Pivoted Cosine [15] to check the effectiveness in the determination

of the retrieval for relevant information through melodic similarity. Also, this work

proposes some modifications in the techniques mentioned above to improve the

performance.

2 Methodology

2.1 Conversion to Text Words

Starting from a musical fragment (see Fig. 1), it takes the first note and the distance is
calculated in semitones with regard to the following note. This distance (interval) is

represented with the letters d-s-n-m-p-t of the Hanson system [6] plus the five vowels
a-e-i-o-u to form the intervals of two octaves and one half [16] (see Fig. 2). Thus, the

intervals are coded into characters in this form.

The original work of Hanson was addressed to the modern music analysis.
Because of that, it is convenient to introduce some modifications to adapt the code to

this work. A third letter is added to the representation as follows: "I" to represent a
descendent interval and "r" for an upward interval. The representation of an interval

of zero semitones was not considered originally in the Hanson's analysis but it has

been considered in this work to obtain a more complete representation of the
melodies. For it the word "loo" has been used. This example shows some intervals

and its corresponding textual codes.
Also, the duration of the two notes that conform it is considered as the duration of

the interval representing units according to their musical figure, where the value 1 is
given to a black note. This way, the duration can take fractional values. A couple of
examples of Hanson intervallic representation of the melody can be appreciated in

Fig. 3. This representation is a simple and comprehensible musical notation of a

fragment. Through the definition of any initial note, one melody can be reproduced in

different tonalities keeping its similarity [16]. Therefore, when untying the tonality of
the melody the analysis is simplified and it is focused to the relationship between the
intervals and their durations.

These syllables have been used for many years in teaching systematic intervallic
solfege.
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Comparing results can be seen in the Fig. 5 for a query between the music expertsand the music information retrieval system. Although the information retrieval systemdid not return the first 5 candidates in the proper order, the order is acceptablebecause the candidates maintain a relevant similarity in relation to the query.

4 Conclusions

It has been demonstrated that the intervallic relationships are important elements to
take into consideration for the melodic similarity task and that it is possible to make
an equivalent to text words and use the current techniques of textual informationretrieval.

In the case of Kaszkiel and Pivoted Cosine, a change was necessary in the
normalization replacing the function of the natural logarithm for the square root of the
frequency. Also, the improvements introduced to the three methods by the
relationship of frequencies ( Rft,) demonstrated to be of great help, and they
improved much results in the evaluation of the TREC as well as the ADR.

It is possible to increase the results using a balanced normalization of the musical
fragments using the total duration of the intervals as the quantity of intervals that
compose them.

Another solution could be the application of an initial filter for the recovery of
most relevant candidates through these quick techniques, and then using a more
precise algorithm, to obtain the final results.

Another pending task is studying the behavior of the system in function of the size
of the musical fragments that are compared. The availability of a great database is
necessary to carry out these tasks.
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