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ABSTRACT

The aim of our study is to improve the accuracy of mu-
sic mood recognition using audio and lyrics. As a method,
we make a dataset in which audio and lyrics are synchro-
nized, and utilize both lyrics and audio modality for mood
recognition. There are few research that deal with the syn-
chronization of audio and lyrics in music mood recogni-
tion. Therefore, we make a dataset by extracting the part
of lyrics sung in audio. Using the dataset, We investigate
the impact of lyric and audio synchronization on music
mood recognition tasks. In our experiments, we extract
the word embedding representation from lyrics as a fea-
ture, and perform music mood recognition using a deep
neural network. To verify the effectiveness of synchroniz-
ing audio and lyrics, we conduct the experiment in terms of
the number of words in the lyrics and the number of music
clips.

1. INTRODUCTION

Recently, we have been able to listen to a large number
of songs, but it has become difficult to find the songs we
want to listen to. Therefore, many music streaming ser-
vices introduce technologies such as music search and mu-
sic recommendation to effectively organize a large number
of songs and provide them to users. While song search
and song recommendation using artists and genres are the
major ones, emotion based technologies are also receiving
attention.

Generally, research on music mood recognition uses au-
dio features. In recent years, both audio and lyrics have
been used, and improvements in accuracy have been con-
firmed. However, the method used in this approach is
based on randomly excerpting segments of a certain length
of lyrics text.

In this research, we make a dataset in which audio and
lyrics are synchronized, and use the lyrics modality in the
dataset to work on music mood recognition. We use as in-
put a vector representation of words from the lyrics modal-
ity.
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Section 2 describes the related works of music mood
recognition, and Section 3 describes our approach. Section
4 presents the experiments, and Section 5 provides conclu-
sion and future works.

2. RELATED WORKS

In previous research, various acoustic features that are
effective for music mood recognition have been investi-
gated such as timbre, rhythm, and harmonic related fea-
tures, among which Mel-Frequency Cepstral Coefficients
(MFCC) has been widely used. Lidy et al. [1] have pro-
posed a neural network for music mood recognition using
MFCC.

Recently, research on music mood recognition by
adding lyrics to audio has been proposed. Delbouys et
al. [2] and Bhattacharya et al. [3] have proposed music
mood recognition using audio and lyrics. Their research
has shown that the accuracy of the models using both audio
and lyrics is superior to models using only audio or only
lyrics. The problem with their research is that they ran-
domly excerpt segments of a certain length of lyrics text,
which can lead to mood inconsistencies in the audio and
lyrics.

Parisi et al. [4] introduced a synchronized lyric senti-
ment dataset and compared the change in accuracy with
a deep learning model. However, they did not show
any change in accuracy between the pre-synchronized and
post-synchronized datasets, nor did they use the synchro-
nized dataset to recognize both audio signals and lyrics.

3. OUR APPROACH

We use a lyric-based model to confirm the advantages of
synchronized dataset. We adopt the lyric-based model,
which was proposed by Delbouys et al. [2].

3.1 Synchronized dataset

We use the MIREX Multimodal dataset [5]. This dataset
contains 764 clips (30 seconds each) of audio with lyrics.
Note that the audio clip is 30 seconds, but the lyrics are
the entire song. Each clip is annotated a mood class and
detailed mood label which are shown in Table 1.

From this dataset, the lyrics sung in the 30 seconds of
audio are extracted to make a synchronized dataset. Fi-
nally, we use the 731 clips by removing some of the ex-
tracted clips do not contain vocals.



Cluster Mood label
I Confident, Passionate, Rousing, Rowdy
II Amiable, Cheerful, Fun, Rollicking, Sweet

III
Autumnal, Bittersweet, Brooding, Literate,
Poignant, Wistful

IV
Campy, Humorous, Silly, Whimsical,
Witty, Wry

V
Aggressive, Fiery, Intense, Tense, Visceral,
Volatile

Table 1. List of mood classes and detailed mood labels in
MIREX Multimodal Dataset

Figure 1. Architecture of lyrics-based model

3.2 lyrics-based model

The lyric-based model uses a two-dimensional word em-
bedding as input. Here we use the publicly available Glove
[6], which was trained on a corpus of 6 billion tokens from
Wikipedia in 2014. A 100-dimensional vector is used to
extract the max 50 words from the lyrics; for lyrics with
less than 50 words, zero padding is used. The architecture
is shown in Figure 1.

4. EXPERIMENTS

A histogram of the number of words in the lyrics for each
clip is shown in Figure 2. Since lyrics with a small number
of words are expected to have an impact on recognition, the
experiment is conducted excluding lyrics with less than 0,
5, 10, and 15 words. The experimental results are shown
in Table 2.

From Table 2, the best results are for the experiments
that exclude lyrics with less than 10 words of synchronized
clips. The results imply the advantage of synchronization.
In addition, the accuracy decreased in experiments using
all clips and excluding lyrics with less than 15 words. This
implies that a moderate number of clips and a moderate
number of words in the lyrics are necessary.

Figure 2. Histogram of the number of words in the lyrics
for each clip

MIREX Multimodal dataset
Number of words* 0 5 10 15
Number of clips 731 727 711 684
Accuracy (%) 29.8 29.9 29.9 28.0

Synchronized dataset
Number of words* 0 5 10 15
Number of clips 731 727 711 684
Accuracy (%) 29.6 31.5 33.0 28.9
* Exclude lyrics data with less than the number of

words displayed.

Table 2. The experimental results

5. CONCLUSION AND FUTURE WORKS

In this study, we made a dataset in which audio and lyrics
were synchronized to verify the effectiveness of synchro-
nizing audio and lyrics. We extracted the word embedding
expressions from the lyrics as features and used a 1D con-
volutional neural network to perform music mood recogni-
tion. The experimental results imply the superiority of the
synchronized dataset by using a sufficient number of clips
and a sufficient number of words in the lyrics.

For future works, we work on a multimodal model for
music mood recognition using both audio and lyrics on a
synchronized dataset.
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