
MOSPA: Human Motion Generation Driven by Spatial Audio

Human reactions fundamentally depend on the

spatial direction and semantics of sound. Enabling

virtual humans to react realistically to audio in a 3D

environment is a critical, under-explored challenge.

We introduce a novel task, Spatial Audio-Driven

Human Motion Synthesis:

• We first curate the SAM (Spatial Audio-Driven

Human Motion) dataset, a comprehensive new

resource of paired motion and spatial audio data.

• We then present MOSPA (MOtion generation

driven by SPatial Audio), a robust, diffusion-

based model that effectively leverages complex

spatial information. The model achieves SOTA

performance against existing baselines.
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Introduction

Vicon mocap system: 28 cameras, 4 speakers, 120 Hz.

Mocap Environment

Two microphones are placed at the ear positions and 

connected to a Deity PR-2 stereo audio recorder.

SAM Dataset

MOSPA Pipeline

MOSPA for Simulated Humanoid Control

MOSPA is an encoder-only

transformer diffusion model

for spatial audio-conditioned

human motion synthesis.

Inputs:

• Noisy Motion 𝒙𝒕
• Acoustic Feature 𝒂

• Sound Source Location 𝒔

• Motion Genre 𝑔

• Diffusion Timestep 𝑡

Output:

• Predicted Motion ෝ𝒙𝟎

User Study

Code & Data

Quick Overview

Description: Look for the sound source and approach upon hearing miaow at the left-hand side.

Description: Step away with ears covered upon hearing crowd yelling at the back.

Description: Run away from the sound source upon hearing a gunshot on the right-hand side.

The SAM dataset provides paired human

motion and spatial audio, covering 12 subjects

and 34,356 seconds of motion capture at 120

FPS. It spans 27 spatial audio scenarios and 49

human reaction types across genres. The blue

sphere marks the sound source.
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Evaluation Results

We conducted a user study with 25 participants to

assess the perceptual quality of motion generation.

User study results: MOSPA outperforms other

methods in intent alignment, motion quality, and

similarity to ground truth. The bar chart shows the

vote distribution across methods.
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