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ABSTRACT

We present the Rhythm Circle, an interactive open-source
web environment that allows users to generate and ma-
nipulate rhythms using the circular representation. In this
environment, three rhythms can be looped simultaneously,
starting and ending at the same time via three concentric
circles, each corresponding to a drum element: a snare
drum, a kick drum and a hi-hat. The rotation speed, corre-
sponding to the tempo, is adjustable, and there is an option
to export the generated rhythms in midi format. The plat-
form includes preset rhythms, offering binary and ternary
patterns that correspond, in this case, to circle subdivi-
sions into 16 and 12 equal parts. One of the advantages
of this web environment is the possibility of transforming
the different rhythms, not only by activating or deactivat-
ing the onsets on the three respective circles, but also by
applying musical transformations. The first musical trans-
formation is the change of the subdivision of a circle, for
example, from 16 to 17. The second musical transforma-
tion is the rotation of a circle, which corresponds to a time
shifting of the musical rhythm. A usage counter was im-
plemented, and in just a few months, the platform recorded
over 30,000 visits from users worldwide. The Rhythm Cir-
cle is accessible at: https://rhythm-circle.com.

1. INTRODUCTION TO THE “RHYTHM CIRCLE”
WEB ENVIRONMENT

In this article, we introduce the Rhythm Circle web en-
vironment, available at: https://rhythm-circle.
com. This platform was developed to facilitate the cre-
ation and manipulation of rhythms using the circular rep-
resentation. This representation exploits the cyclical as-
pect of a musical rhythm by representing the temporal axis
as a circle, which naturally begins and ends at the same
point, forming a loop. This contrasts with most music soft-
ware, where the temporal axis is represented linearly, pro-
gressing from left to right. The circular representation is
similar to a clock: the beginning of the rhythm is at the
top of the circle, the time axis progresses clockwise, and
the notes are located along the circle. In our implementa-
tion, the notes are constrained to a grid that subdivides the
circle into equal parts, referred to as circle subdivisions.
For example, a binary 4/4 rhythm is naturally represented

Copyright: ©2025 Paul Lascabettes et al. This is an open-access article

distributed under the terms of the Creative Commons Attribution License

3.0 Unported, which permits unrestricted use, distribution, and reproduc-

tion in any medium, provided the original author and source are credited.

with a 16-part subdivision, while a ternary 12/8 rhythm
uses a 12-part subdivision. This representation provides an
original visualization of musical rhythms, making it eas-
ier to consider the two possible musical transformations
included in this web environment: the change in subdivi-
sion of the circle and the rotation of a rhythm, which cor-
responds to a temporal shift. While these transformations
are also theoretically possible with the linear representa-
tion of time, they are less intuitive and more challenging
to achieve. The Rhythm Circle environment was therefore
developed to facilitate access to the circular representation
and to these two musical transformations. Moreover, we
chose to create an interactive web page to avoid download-
ing and provide immediate access, unlike more complete
and advanced software such as Xronomorph, which gener-
ates perfectly balanced and well-formed rhythms using the
circular representation [1].

The Rhythm Circle environment is illustrated in Figure 1.
In this environment, three rhythms can be looped simulta-
neously, starting and ending at the same time. Three cir-
cles are thus played simultaneously, each corresponding to
a drum element: a snare drum, a kick drum and a hi-hat,
allowing each rhythm to be individually differentiated and
combined with the others. The rotation speed, which cor-
responds to the tempo, is adjustable, and rhythms can be
played/paused or reset. There is an option to export the
generated rhythms in midi format, which allows to use the
generated rhythms in most music software. Additionally,
we have developed, in collaboration with Victor Paredes,
a VST for Ableton similar to this web environment, illus-
trated in Figure 2, which can be downloaded for free. 1

To prioritize simplicity and usability without requiring
additional explanations, we have limited the available op-
tions. For instance, users cannot add more than three cir-
cles, rotate counterclockwise, or replace the drum elements
with other instruments. The design of the Rhythm Cir-
cle was inspired by the web-based Tonnetz environment,
which represents musical notes within a two-dimensional
graph [2]. It is available at: https://thetonnetz.
com. These two environments are complementary in a
“mathemusical” approach: one focuses on harmony, while
the other on rhythm.

In the following, we introduce the preset rhythms in Sec-
tion 2. Then, we explain the two musical transformations:
circle subdivision change in Section 3 and circle rotation
in Section 4. Finally, we discuss in Section 5 how we have
popularized this web environment to encourage the general
public to use the circular representation.

I'The VST is available at: https://drive.google.com/
file/d/1Q3j9DB4FYEvonouCwgv96YWG3VHF4ZoV8/view.
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Figure 1: The Rhythm Circle web environment available at: https://rhythm-circle.com.
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Figure 2: Ableton MIDI effect equivalent to the Rhythm
Circle web environment, available for free download.

2. PRESET RHYTHMS

The Rhythm Circle web environment includes several pre-
set rhythms to facilitate its use. These presets are acces-
sible on the right side of the web interface, as shown in
Figure 1. Each preset rhythm can be assigned to one of
the three circles, and can also be modified, offering a wide
range of possibilities. The preset rhythms consist of binary
and ternary patterns selected for their musical importance.
Moreover, all these rhythms satisfy several relevant geo-
metric and musical properties [3] defined by Godfried Tou-
ssaint in his book The Geometry of Musical Rhythm [4].
For instance, many of them are Euclidean rhythms, defined
by the maximally even distribution of notes in a particular
subdivision [5]. Traditionally, a Euclidean rhythm with &
onsets in an n-subdivision is denoted as FE(k,n). These
preset rhythms are illustrated using the circular representa-
tion in Figure 3 by adding a polygonal representation, ob-
tained by connecting each successive onset with a segment
to associate a rhythm with a polygon.

We now briefly describe each rhythm of the preset list.

Tresillo is the Euclidean thythm E (3, 8) used in Latin
and Afro-Cuban music.

Son/Shiko/Soukous/Rumba/Bossa-nova/Gahu are
the six distinguished rhythms considered by God-
fried Toussaint in his book [4]. These rhythms come
from Central and West Africa, and Afro-Cuban mu-
sic. Among them, the Bossa-nova rhythm is a rota-
tion of the Euclidean rhythm E(5,16), and the Son
rhythm scores highest by validating the most geo-
metric properties [3], as Toussaint concludes at the
end of his book.

Samba is the Euclidean rhythm E(7,16). In partic-
ular, this rhythm is the Samba rhythm necklace from
Brazil, and the current Samba rhythm is a rotation of
this thythm by 2 pulses.

Fume-fume is a rotation of the Euclidean rhythm
E(5,12). Tt is frequently used in West African mu-
sic and is the ternary version of the Son rhythm [6].
From an harmonic point of view, it is equivalent to
the pentatonic scale.

Bembé is a rotation of the Euclidean rhythm E(7,12).
This rhythm is particularly interesting because it is
harmonically equivalent to the diatonic scale.

Steve Reich’s signature rhythm is an 8-note pattern
within a subdivision of 12 equal parts. This is the
rhythm used in Clapping Music and many of his com-
positions [7].

Basic 1-4 are regular rhythms that are useful for giv-
ing a pulse and avoiding overcomplicated results.
Basic £ is a thythm with k notes evenly distributed.
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Figure 3: Preset rhythms available in the Rhythm Circle web
environment. Rhythms (a—h) are binary, dividing the circle
into 8 or 16 equal parts, while rhythms (i—k) are ternary,
dividing it into 12 equal parts. Note that this polygonal
representation is not integrated in the environment.

3. CHANGING THE SUBDIVISION OF THE
CIRCLE AS A RHYTHMIC DEFORMATION

The first musical transformation available in the Rhythm
Circle environment is the modification of the subdivision
of a circle. Increasing the subdivision adds empty spaces
at the end of the rhythm, while decreasing it removes the
last ones, regardless of whether they contain onsets. For
example, by considering the Tresillo in the binary notation:
1-0-0-1-0-0-1-0 with a subdivision of 8, reducing the sub-
division to 7 results in 1-0-0-1-0-0-1, while increasing it
to 9 produces 1-0-0-1-0-0-1-0-0. What makes this feature
particularly interesting in the Rhythm Circle environment
is the ability to combine three different subdivisions. For
example, the first circle can have a subdivision of 8, the
second of 11, and the third of 15. This offers the possi-
bility of creating polyrhythms and generating rhythms that
are extremely challenging for humans to perform.

Additionally, this feature allows for rhythm deformation
by adapting a rhythm within a different subdivision. The
subdivision changes that are frequently considered are bi-
narization (switching from a ternary to a binary grid, i.e.
for a 4 beat rhythm from a 12 to a 16 subdivision) and
ternarization (switching from a binary to a ternary grid, i.e.
for a 4 beat rhythm from a 16 to a 12 subdivision). Various
methods of binarization and ternarization have been stud-
ied [6], with the conclusion that the most natural approach
to these transformations is illustrated in Figure 4. In par-
ticular, they transform the ternary rhythm Fume-fume into
the binary rhythm Son [4]. Although the ternarization and
binarization are not integrated into the Rhythm Circle, they
can be obtained manually and implemented in future ver-
sions of the environment as well as other more advanced
additional transformations. Changing the subdivision of a
circle enables therefore the exploration of various rhythm
deformations, and the preset rhythms in the Rhythm Cir-
cle web environment provide a point of departure for the
application of these transformations.

4. THE ROTATION OF A CIRCLE AS A
TEMPORAL TRANSLATION

The second musical transformation available in the Rhythm
Circle environment is the rotation of a circle clockwise or
counterclockwise, which corresponds to a temporal trans-
lation of a musical rhythm. This transformation produces
a different musical experience, despite the close link be-
tween the new and the original rthythms. We have con-
strained this translation to remain within the grid: the cir-
cle can only rotate by a single increment, not by a frac-
tion of an increment like half an increment. For example,
by considering the Tresillo rhythm in binary notation 1-
0-0-1-0-0-1-0 and applying a clockwise rotation (“+” in
the Rhythm Circle environment) produces 0-1-0-0-1-0-0-
1. On the contrary, by applying a counter-clockwise rota-
tion (“—" in the Rhythm Circle environment) we obtain 0-
0-1-0-0-1-0-1. This transformation is particularly adapted
to the circular representation, as it takes into account its
cyclic aspect. In contrast, with a linear representation, tem-
poral shifts are less intuitive: a clockwise shift requires
moving the last note to the beginning, while a counter-
clockwise shift involves relocating the first note to the end.



(a) Binarization of musical rhythms:
transforming the circle’s subdivision from
12 to 16 equal parts.

(b) Ternarization of musical rhythms:
transforming the circle’s subdivision from
16 to 12 equal parts.

Figure 4: Visualization of mathematical models for bina-
rization and ternarization of musical thythms [6].

5. CONCLUSION AND PERSPECTIVES FOR
OUTREACH AND LARGE-SCALE USAGE

In this article, we have presented the Rhythm Circle web
environment for generating rhythms using the circular rep-
resentation. The idea behind the development of this en-
vironment is that the tools used by the artists have an im-
pact on their art. In particular, the software used by the
musicians influence their music. In most standard musi-
cal software, the linear representation of time is commonly
used, making certain transformations, such as subdivision
changes or rotations, less intuitive. In this way, the circular
representation offers a different perspective, enabling the
exploration of new musical ideas.

To promote the Rhythm Circle, we created a YouTube
video on the Mathémusique channel,? illustrated in Fig-
ure 5. Within just a few months, the environment, equipped
with a usage counter, has been accessed over 30,000 times. 3
We believe this success is due in part to the simplicity
and accessibility of the platform, which allows even non-
musicians to engage with it, but also to the originality and
creative potential that it offers.

2 Link to the video: https://youtu.be/indkKkGX5wg.
3 This corresponds to the period September 2024 - January 2025.
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Figure 5: Presentation of the Rhythm Circle web environ-
ment in a YouTube video on the Mathémusique channel,
with over 100,000 views.
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