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EXTENDED ABSTRACT

This paper presents a method that generates music with given rhythm. The engagement of rhythm is fairly
common for folk song composers as the lyrics can be easily transformed to the requirement of rhythm. To
show the probability that the melody can be generated with the certain rhythm, the paper uses the Char-RNN
(Character Recurrent Neural Network) [2] to model the relationship between the pitch line and the rhythm.
The Char-RNN proposed by Andrej can generate text at the character level showing the effectiveness of
RNN structure. The method proposed is based on the Char-RNN with LSTM (Long Short-Term Memory) to
improve the long-time memories, the structure in this paper is shown in Figure 1. The bottom neurons is the
input layer and the input is the rhythm represented as minim, crotchet, quaver, semiquaver et al. The middle
hidden layer contains 1 LSTM layers with 128 units. The upper output layer output the pitch of each note
represented by the absolute pitch in MIDI (which ‘60’ represents ‘C5’ ).

Figure 1. The RNN architecture in the paper.

In the training process, a sequence of note duration used as the input, where the cost function is cross entropy
between the one-hot coded note pitches and the activation function of the output layer is softmax. In the
generating process, the duration of note is input one by one, then the network gets the several most likely
pitches as candidate notes. The final output is randomly chosen from the candidates for more variation in
melody. The data used in this paper is MIDI format and is collected from the Nottingham Dataset which
includes 1034 British folk tunes (about 200,000 notes) [1].

To get the rhythm in the generating process, the paper constructs the corresponding dictionary of International
Morse Code and rhythm so that a sequence of letter can generate a certain rhythm. The dot (‘•’) is represented
by two semiquavers (‘16 16’), the dot (‘–’) is represented by a quaver (‘8’), the space between letters is
represented by a crotchet (‘4’), the space between words is represented by a minim (‘2’). The Figure 2 shows
6 melodies generated by the system with the rhythm of ‘123456’. The ‘123456’ is firstly converted to the
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Morse Code, ‘• – – – –, • • – – –, • • • – –, • • • • –, • • • • •, – • • • •’, then the Morse Code is converted
to the rhythm ‘16 16 8 8 8 8 4 16 16 16 16 8 8 8 4 16 16 16 16 16 16 8 8 4 16 16 16 16 16 16 16 16 8 4 16
16 16 16 16 16 16 16 16 16 4 8 16 16 16 16 16 16 16 16’.

Figure 2. Melodies with the same rhythm pattern.

To evaluate the quality of generated music objectively, the log-likelihood of 50 music, which is the degree of
similarity between the music Nottingham Dataset and the music generated by the system, is calculated. The
MEAN_LLH is the mean value of log-likelihood, the STD_LLH is the standard deviation of log-likelihood.
The MELODY SOURCE is the source of music compared to the dataset, the Nottingham Dataset refers the
music composed by human and the candidate notes is the most likely pitches to choose. The Table 1 shows
that the log-likelihood of each piece of music composed by human ranges from -2.547 to -3.341 covers the
log-likelihood of music generated by the system when the candidate notes are less than 5. The results shows
that the melody generated by the given rhythm can be similar to the human composed melody and also shows
the potential of the RNN in generating music information with music structure like rhythm pattern.

MELODY SOURCE MEAN_LLH STD_LLH

Nottingham Dataset -2.959 0.412
1 candidate note -2.880 0.013
2 candidate notes -3.087 0.051
3 candidate notes -2.931 0.076
4 candidate notes -3.275 0.100
5 candidate notes -3.420 0.134

Table 1. Log-likelihood of fifty music compared with dataset
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