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Figure 1: DOT animation of overlapping relations between duplets, triplets, and quarter notes played by kick, snare, and hi-hat.

Abstract
RhyGlyph is a radial visualization system that represents rhythmic
interaction as three pairwise spacetime trajectories within a com-
pact three-wedge glyph, supporting both overview and detailed
reading. Building on this representation, RhyDiff is a generative
framework that learns aligned latent spaces for symbolic drum pat-
terns and the encoded trajectory features through paired VQ-VAEs
and FiLM-conditioned diffusion. Users edit relational trajectories
and metadata to generate new drum patterns by treating visualiza-
tion itself as a control surface.

CCS Concepts
• Human-centered computing→ Visualization systems and
tools; • Applied computing→ Sound and music computing.
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1 Introduction
Most rhythm visualizations depict single-stream inter-onset inter-
vals (IOIs). RhyGlyph [1] foregrounds relations: a three-voice drum
segment (kick, snare, hi-hat) is compressed into a radial glyph with
three 120◦ wedges, one per instrument pair, where overlapping
rhythms generate spacetime trajectories [6] as in Figure 1. Radial
glyphs are widely used for spatiotemporal dynamics [3]; unlike
linear-timeline or cycling-circular [4] depictions, RhyGlyph maps
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each instrument pair to a trajectory within one tri-axial glyph read-
able at a few degrees of field of view [11]. We pair RhyGlyph with
RhyDiff, a cross-modal generative extension that treats spatially
edited Discrete Onset Trajectories (DOT) and controllable meta-
data as conditioning signals for diffusion-based symbolic drum
generation.

2 RhyGlyph
Rhythm is treated as motion: overlapping rhythms act as velocity
components of amoving point, yielding trajectories whose direction
reflects relative pace (shorter IOI ⇒ faster progress along that
axis). A tri-axial layout defines three 120◦ wedges for all pairwise
interactions. The prototype accepts MIDI drum patterns, parses
onsets, and computes two complementary relational encodings
described below.

2.1 METER Encoding
METER is a beat-quantized “push–pull” encoding: within each
wedge, an imaginary needle moves between two instrument poles
according to their relative pace. Onsets are converted to discrete
beat time instants 𝑏𝑘 . For each sounding object 𝑖 , local strength is

𝑠𝑖 (𝑏𝑘 ) =
1

IOI𝑖 (𝑏𝑘 ) + 𝜀
,

which is set to gradually decay when expected onsets are missed.
The relative pull between, e.g., Kick and Snare is

𝑚𝑘 =
𝑠𝐾 (𝑏𝑘 ) − 𝑠𝑆 (𝑏𝑘 )

𝑠𝐾 (𝑏𝑘 ) + 𝑠𝑆 (𝑏𝑘 ) + 𝜀
∈ [−1, 1],

autoregressively smoothed via 𝑚̃𝑘 = 𝛼𝑚𝑘 + (1 − 𝛼) 𝑚̃𝑘−1, and
mapped to a wedge angle

𝜃𝑘 = 𝜃min +
𝑚̃𝑘 + 1

2
(𝜃max − 𝜃min) .

Radial growth 𝑟𝑘 at time𝑏𝑘 yields the spiral point (𝑟𝑘 cos𝜃𝑘 , 𝑟𝑘 sin𝜃𝑘 ).
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2.2 DOT Encoding
DOT (Discrete Onset Trajectories) is an a-metric encoding driven by
IOIs in continuous time. The instantaneous velocity per instrument:

𝑣 (𝑡) = 𝑆

IOI(𝑡) + 𝜀
,

where 𝑆 is a scale constant. Three pairwise trajectories are con-
structed by discrete integration; e.g., for kick–snare:

𝑥 (𝑡+Δ𝑡) = 𝑥 (𝑡) + 𝑣𝐾 (𝑡) Δ𝑡, 𝑦 (𝑡+Δ𝑡) = 𝑦 (𝑡) + 𝑣𝑆 (𝑡) Δ𝑡 .

Within a wedge, the trace leans toward the axis of the denser stream.

2.3 Projection onto Glyph-space
The orthogonal-space trajectory 𝑝 (𝑡) = (𝑥,𝑦) is mapped into wedge
geometry via a radial projection preservingmagnitude 𝜌 =

√︁
𝑥2 + 𝑦2

and remapping angle 𝜑 = atan2(𝑦, 𝑥) onto the wedge between di-
rections 𝛼1 and 𝛼2:

𝜃 = 𝛼1 + 𝜑
90◦ · Δ(𝛼2, 𝛼1).

The renderer overlays concentric circles, isotime grids, and dashed
ratio reference lines for common integer ratios.

2.4 Interface and Control
The interface combines the glyph with controls for algorithm, du-
ration in beats, tempo, zoom, background overlays, color theme,
thickness and hue that encode velocity sensitivity, and synchronous
beat animation and playback with optional OSC output (Figure 2).

Figure 2: Prototype interface visualizing DOT encodings of
Tool’s Eulogy.

In DOT mode, users can select trajectory samples and drag them
under wedge constraints (Figure 3) via moving-least-squares de-
formation [8]; edits propagate across affected dyads and can be
reconstructed into onset sequences.

3 RhyDiff
RhyDiff extends RhyGlyph into a controllable generative interface:
users edit relational cues (trajectories and metadata), and a cross-
modal latent diffusionmodel generates bar-synchronousMIDI drum
patterns.

Figure 3: Constraining algorithms let the user drag one pair-
wise trajectory, shown in red, while the system recalculates
the other two.When a boundary is reached, RhyGlyph colors
the affected segment in a distinct shade (neon green in this
theme) and shows the direction of the constraint.

3.1 Data Representation
Each bar is represented as paired token streams: (1) a symbolic MIDI
stream tokenized in REMI+ vocabulary [7] via MidiTok [12], and
(2) a DOT trajectory stream with quantized (AngleBin, RadiusBin)
offsets following the Cursive Transformer scheme [2]. Metadata
includes NI-grid polyrhythm cues [9] encoding non-isochronous
beat structure as 𝑁 (𝑖) = 𝐹 (𝑖) + 𝑆

(
𝑇prox (𝑖) − 𝐹 (𝑖)

)
, where 𝐹 is the

formative grid, 𝑇prox the proximate target beat, and 𝑆 ∈ [0, 1] the
shift.

3.2 Cross-modal Architecture
Paired VQ-VAEs [10] learn a shared bar-level latent space (1024
dims, 16 × 64 slices): a symbolic tower (MIDI→latent→MIDI) and
a cross-modal tower (DOT→latent→MIDI). Training combines
reconstruction and codebook losses:

L = 𝜆CELCE + Lcode + 𝛽 Lcommit .

A Gaussian diffusion prior [13] operates in the continuous bar-level
MIDI latent space. The denoiser is conditioned on DOT tokens and
bar metadata (time signature, tempo, NI-grid cues, style/fill tags)
via FiLM [5] per-channel scale/shift (𝛾, 𝛽), trained with standard
DDPM noise-prediction objective. Generated latents are decoded
to yield bar-level MIDI output.

4 Conclusions
We present RhyGlyph, a radial visualization that renders rhythmic
relations as trajectories open to direct manipulation, paired with
RhyDiff, a trajectory-conditioned diffusion framework for sym-
bolic drum generation. A user study evaluating the visualization is
underway; future work will focus on multi-meter variable-length
generation and more embodied forms of manipulation through
handheld devices.
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