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Motivation

 Music-driven 3D dance generation task

▪ Dance is a specific form of human motion along to music, which is 

expressive, symbolic and rhythmic

▪ Our goal is to generate plausible and diverse dance movements, 

conditioned by given music

Goal

 H1. Mamba[1] operates 3D dance data better than

Transformer

▪ Mamba’s inductive bias helps modeling the autoregressive data

▪ Based on the previous Transformer-based two-stage diffusion 

framework[6], we leverage Mamba for dance decoder

 H2. More expressive beat representation helps the

generated dance better-aligned to the beat

▪ Properties of beats: (i) frames closer to beats carry stronger signals, (ii) 

this strength decays rapidly yet smoothly with temporal distance.

▪ We formulate previous simple beat representation NBD[3], and use 

Gaussian decay function that can satisfy the properties

Method Overview

Mamba Modules

Gaussian Beat Representation

▪ SMM processes motion latent with 

SSM module of Mamba

▪ CMM processes concatenated 

sequence of motion latent, musical 

condition, and timestep embedding

▪ AdaLM is Adaptive Group 

Normalization (AdaGN[4]) for 1D 

sequences

▪ (a) 1D raw beat: 1-channel binary signal 

from music feature

▪ (b) NBD[3]: each entry denotes the 

temporal distance to the nearest beat 

frame

▪ (c) Gaussian Beat Rep.: Gaussian 

decay function provides explicit and 

interpretable rhythmic cues by locally 

stressing beat frames
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Experiments

 Quantitative Comparison

 Qualitative Result (Details in VIDEO!!!)

▪ Inspired by two-stage diffusion framework in Lodge[6],

▪ Mamba-based Diffusion: 

▪ Gaussian beat representation:                   →                      →
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