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ABSTRACT
Drum machines are an important tool for music production in the
context of electronic dance music. In this work we introduce a
drum machine which automatically generates drum patterns ac-
cording to the high-level stylistic cues of musical genre, complexity,
and loudness, controlled by the user. In comparable tools, usually
a predefined collection of drum patterns serves as the source for
suggestions. In order to yield a greater variety of patterns and to
create original patterns, we suggest the use of stochastic generative
models. Therefore, in this work, drum patterns are generated using
a generative adversarial network, trained on a large-scale drum
pattern library. As a method to enter, edit, visualize, and gener-
ate patterns, a touch-based step sequencer interface is augmented
with controls of the semantic dimensions of genre, complexity, and
loudness.

CCS CONCEPTS
• Applied computing → Sound and music computing; • Computing method-
ologies → Neural networks; • Human-centered computing → Graphical user in-
terfaces.
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1 MOTIVATION, RELATED WORK, AND UI
The introduction of drum machines and their iconic step sequencer
interfaces in the early 1980s was influential for the development of
musical genres like hip-hop, techno, and house. In this work, extend-
ing the interface introduced in [10, 11], we present an automatic
drum machine that creates new drum beats on demand. Generation
of the drum patterns can be steered in a touch-based UI (Fig. 1) by
controlling three semantic dimensions, i.e., the stylistic properties
∗Both authors contributed equally to this research.
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Figure 1: TheUI features a step-sequencerwith pattern store
underneath (top). A dial allows to select the genre and an x/y
pad controls the degrees of complexity (x) and loudness (y)
for pattern creation (bottom center). Controls for tempo and
swing ratio allow customization of playback (bottom right).

of an electronic dance music genre, complexity (expressed via the
number of onsets of bass, snare and tom-toms within one bar), and
loudness (defined as the ratio between loud onsets, e.g. snare, and
soft onsets, e.g. bass).

Existing systems for this task are often based on drum pattern
libraries. This implicates that patterns will eventually sound too
familiar and repetitive, therefore unoriginal, which poses a problem
in the realm of music creation. Hence, a generative model which
is in theory not restricted in terms of variation of patterns is to be
preferred. This has been addressed by utilizing genetic algorithms,
e.g. [4, 5, 8], or restricted Boltzmann machines, where a seed or
start pattern is used to provide the stylistic context [10, 11].

In this work, we make use of generative adversarial networks
(GANs), which have been successfully applied for other music gen-
eration tasks [2, 13]. In our approach, GANs are trained on a large
variety of drum patterns from different styles while being condi-
tioned on musical genre, complexity, and loudness of the training
examples, to give the user control over these parameters during
generation.

2 DRUM PATTERN GENERATION ENGINE
GANs consist of a generator neural network to generate examples
and discriminator neural network to identify the generated patterns
when presented with patterns from either the generator or a train-
ing dataset (cf. Fig. 2). Both networks are trained simultaneously
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Figure 2: Training setup of GAN for drum pattern creation.

Figure 3: Mode of operation for the generator network to
create sequences of one-bar drum patterns.

in a minimax fashion until the generator creates examples indis-
tinguishable from real patterns. Generator and discriminator are
designed as convolutional recurrent neural networks, allowing us
to generate arbitrarily long sequences of one-bar patterns, cf. Fig. 3.

Inspired by conditional GANs [7] and InfoGANs [1], we condi-
tion the generator by providing additional inputs for musical genre,
complexity, and loudness of patterns. The discriminator also has
to provide an estimate of these parameters. Since both networks
are trained simultaneously, the generator has to learn to generate
patterns matching the stylistic parameters.

Two datasets are used for training the GAN: a symbolic drum
track dataset [12] and a set of two-minute EDM samples [6] for
which drum tracks were extracted using a state-of-the-art drum
transcription system [12].

3 CONCLUSIONS AND FURTHER
BACKGROUND

We presented a prototype for an automatic drum machine, easily
controllable through high-level concepts and a touch-based UI. The
interface is inspired by well-known paradigms, while the pattern

generation engine builds on state-of-the-art stochastic generative
neural networks. More details regarding applications, inner work-
ings of the model, and the data used for training can be found
in [9].
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