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Motivation

Text-conditioned 3D human motion generation aims to generate realistic 3D motions
of humans, which adhere to a given textual description. This field has made
tremendous progress in recent years with state-of-the-art approaches surpassing
ground truth data in leading evaluation benchmarks. However, visual inspection of
generated motions reveals that current approaches do not consider physical
plausibility. Generated motions frequently contain self-intersections, which are strong
artifacts, severely limiting the perceived motion quality. Additionally, current
evaluation metrics fail to capture these self-intersections, hence, insufficiently
measure the quality of generated motions.

Contributions

We introduce a fast and memory-efficient self-intersection loss based on a sphere
approximation of human geometries. This generic loss can be used with existing 3D
human motion generation methods, reducing generated self-intersections by up to
49% even for the most recent state-of-the-art. Additionally we propose a novel voxel-
based metric, called Self-Intersect (SI), which approximates the self-intersection
volume, making generated self-intersections measurable.
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Fig. 1: Comparison of computational efficiency of the self-intersection loss between
meshes and the sphere proxy.

Results

We evaluate our approach on the 3D human motion dataset HumanML3D [4] and
show the results in Tab. 1. Incorporating our novel self-intersection loss into the
training of MDM [2] and MoMask [1] significantly reduces the amount of generated
self-intersections. Additionally, most other metrics improve, highlighting the benefit
of focusing on the physical plausibility of generated motions. Fig 2. compares motion
generated by MDM [3] and our approach, which further confirms the improved
physical plausibility of generated motions. Fig. 1 shows the computational superiority
of our novel loss compared to mesh-based approaches, making a self-intersection
loss applicable to 3D human motion generation in the first place.

Method

Our goal is to generate physically plausible 3D human motions by explicitly penalizing
self-intersections during the model training. Existing approaches [3] calculate a self-
intersection loss based on triangular meshes for individual poses. However, these
approaches do not scale to 3D human motion generation as shown in Fig. 1. Instead,
we approximate the human geometry using a set of spheres. Using spheres reduces
the memory requirements to save the human representation. Additionally,
computing the intersection of two spheres is faster than computing the intersection
of two triangles. This allows an efficient calculation of our loss, making it applicable
to all 3D human motion generation methods with limited computational overhead.
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Fig. 2: Qualitative comparison between MDM [2] and SIA-MDM (Ours). Red indicates self-
intersections. Text prompt for generation: “Tightly cross arms and open them again”.
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Tab. 1: Qualitative results on the HumanML3D [4] dataset.
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