
Motivation
• Spatial Incoherence: Single-scale representations (like standard VQ-

VAE) fail to distinguish macro-postures from high-frequency joint 

details, causing uncoordinated interactions and inter-penetrations.

• Temporal Drift: Autoregressive sampling (serial clip-by-clip stitching) 

suffers from error accumulation at boundaries. When generating long 

sequences, this drift inevitably leads to jitter collapse.

Main Idea

Our complete codebase—

including training, inference, 

and visualization—is publicly 

available on GitHub.

• Mechanism: Projects motion into a continuous scalar grid over residual stages.

• The Intuition: The base layer captures low-frequency global posture; residual 

layers encode high-frequency details. This "diffusion-friendly" continuous 

manifold avoids the codebook collapse inherent in VQ-VAEs.

HFSQ (Hierarchical Finite Scalar Quantization)

BLC (Blockwise Local Context) Sampling

• Training Prior: Dense Sliding Window (DSW) 

forces the decoder to learn phase-agnostic, 

smooth boundary transitions.

• Inference Execution: Replaces autoregressive 

generation. Uses Periodic Causal Attention 

Masking (PCAM) and Phase-aligned Positional 

Encodings (PPE) to perfectly match the training 

context, synthesizing all blocks in parallel.

Experiments

We compare

Table 1: ReactDance consistently outperforms SOTA methods across both single-

person (above dotted line) and duet/multi-person (below dotted line) generation tasks. 

Paper & Project & Code

• Spatial: A Hierarchical Latent Space (HFSQ) explicitly 

disentangles coarse body rhythms from fine-grained details for 

precise interaction.

• Temporal: Blockwise Local Context (BLC) structurally 

eliminates drift by strictly aligning train-inference temporal 

contexts, enabling robust, parallel synthesis of long sequences.

• Visualization of Comparisons

… …

Paper Project Code

• Evaluation on DD100 benchmark
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High-fidelity Motion Representation with Temporal Coherence

High-fidelity and Long-term Coherent Reactive Dance Generation

Spatial: Fine-grained Interaction Modeling Temporal: Long-form Generation Coherence 

Singl-scale Motion 

Representation

Multi-scale Motion 

Representation

Chunk & Residual

Dense Sliding Window 

Training

Training-Inference 

Temporal Context Alignment

Inter-block ContinuityIntra-block Consistency


