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Abstract. This work aims to generate natural and diverse group mo-
tions of multiple humans from textual descriptions. While single-person
text-to-motion generation is extensively studied, it remains challenging
to synthesize motions for more than one or two subjects from in-the-wild
prompts, mainly due to the lack of available datasets. In this work, we
curate human pose and motion datasets by estimating pose information
from large-scale image and video datasets. Our models use a transformer-
based diffusion framework that accommodates multiple datasets with
any number of subjects or frames. Experiments explore both genera-
tion of multi-person static poses and generation of multi-person motion
sequences. To our knowledge, our method is the first to generate multi-
subject motion sequences with high diversity and fidelity from a large
variety of textual prompts.
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1 Introduction

This work presents a framework for tackling the challenge of generating multi-
person motions from a natural language text prompt. Human motion modeling is
a widely studied topic with applications spanning areas such as robotics, games,
and VR/AR. Conventional approaches for creating computational models of hu-
man motion require artists to animate 3D assets [36] or an elaborate motion cap-
ture process [48]. Recently, human motion synthesis with generative models has
seen significant progress. Text-driven motion generation [13,23,39,53,65,68,69],
greatly increases the efficiency, flexibility and accessibility of motion animation.
Nonetheless, prior works are limited to single-person or two-person motions, and
often are not compatible with prompts that extend beyond a restricted distribu-
tion. These limitations are primarily due to available motion data. Prior works
are confined to training models with single-person [13] or two-person [39] motion
datasets with moderately diverse prompt distributions.
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Fig.1: We jointly train with multiple data sources including motion capture data
and pose/motion extracted from image/video datasets. The model generates motion
sequences from text for an arbitrary number of subjects.

We address the challenge of multi-person motion modeling by introducing
novel datasets which provide multi-person poses and motions along with text
descriptions. Given the difficulties of multi-person motion capture, our strat-
egy is instead to build upon recent advances for estimating pose and motions
from image and video sources. In particular, we leverage human pose estimation
methods BEV [62,63] and TRACE [62] to extract multi-person static pose and
dynamic motion from large-scale image dataset LAION-400M [59] and video
dataset WebVid-10M [2]. This results in our LAION-Pose dataset with 8 mil-
lion (image, pose, text) tuples and our WebVid-Motion dataset with 3,500
(video, motion, text) tuples. Sample text descriptions span a diverse variety
of poses and motions that occur in open-domain images and videos.

To accommodate multiple data sources (single/multi subject, single/multi
frame), we represent all samples in a common format given by the SMPL [42]
parameters of each frame. Inspired by video generation architectures [21], our
multi-person motion network uses interleaved pose and motion transformer en-
coder layers [70]. Before each pose/motion layer, the temporal /subject dimension
of the sample is reshaped into the batch dimension. After each layer, the sample
is reshaped to its original format. Consequently, the pose and motion layers fo-
cus on generating plausible group poses for each frame, and temporal connection
among frames for each subject, respectively.

We adopt a denoising diffusion framework for motion modeling [20,69]. Our
proposed method uses a two-stage pipeline. The first stage model produces a
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single frame containing the poses of multiple people. This sample is used as a
condition for the second stage model, which will generate a motion sequence
that has the first-stage pose sample as the middle frame. Both stages use the
same text prompt for generation. This achieves the effect of generating a pose
and animating it over time. During sampling time, we also use pose and single-
person motion models as guidance terms to further boost the quality of the
multi-person motion results.

Models are evaluated in a decomposed manner by measuring the quality
of each multi-person frame and each single-person motion sequence. We train
feature extractors for pose and motion in the SMPL format with LAION-Pose
and HumanML3D [13] data following CLIP training [57].

Our main contributions can be summarized as follows:

— We present the first model to generate multi-person motion sequences given
open-domain textual prompts with an arbitrary number of subjects.

— We introduce LAION-Pose and WebVid-Motion, the first large-scale 3D
datasets of text-annotated multi-person poses/motions collected from in-
the-wild images and videos.

— We design a factorized method to evaluate our results in the absence of
ground-truth multi-person motion data by building contrastive encoder back-
bones for text and pose/motion, and demonstrate that our method outper-
forms existing methods qualitatively and quantitatively.

2 Related Works

Human Mesh Recovery. Human mesh recovery aims to jointly estimate 3D
human body poses and shapes from images or videos. Recent advancements
in body parametric models, such as SMPL [42], facilitate such development in
diverse human-centric tasks including 3D human body reconstruction [25], ani-
mation [81], and pose estimation [30,83]. A variety of works explore single-person
human body recovery from single images [12,26,30-33,37,40,78,79,84,87] and
videos [5,8,27,29, 38,64, 75,83], as well as multi-person mesh recovery scenar-
ios [6,10,28,56,58,61-63,80,85]. In particular, ROMP [61] regresses multiple 3D
meshes along with the horizontal /vertical locations and a rough depth estimate
from a single image. BEV [63] improves upon ROMP by enabling more pre-
cise multi-person depth estimation. TRACE [62] extends the setup of BEV and
supports motion regression with frame-wise consistency from a dynamic camera
video. Our paper builds upon 3D human body models and estimation tools to
recover multi-person mesh poses from large-scale image and video datasets.

Conditional Motion Generation. Generating realistic 3D human motions
with conditional signals is an active research area. Reference motions can be used
as conditions to predict future motions [3,11,19,46, 74|, intermediate motions |9,
17,18], and motion variations [35]. Motion generation can also be conditioned by
action class [52], audio [49,50], music [34,43,91], and natural language, which is
the focus of this work. Text-conditioned motion generation can be accomplished
by a joint embedding of language and pose [68], VAE structure [13,53,77,86], or
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VQ-VAE [14,23,88]. Several recent works apply di usion models [20] for text-to-
motion generation [4, 69, 82, 89]. We build upon the MDM [69] framework that
uses transformer encoders and extend the architecture to accommodate the joint
training scenario with more than one subject.

Multi-person Motion Generation. Despite the success of single-person mo-
tion models, generating group motions of more than one person remains challeng-
ing. One direction of research explores multi-subject motion prediction based on
past 3D skeletons [15,44,67,72]. In the area of text-driven multi-person motion,
ComMDM [60] proposed to use a generative prior coupled with a streamlined
communication block to facilitate coordinated interaction. RIG [66] attempts
to recover 3D interaction motions from a noisy depth dataset [41] and trans-
lates the motion labels into sentences. InterGen [39] introduces two collabora-
tive transformer-based denoisers with a mutual attention mechanism. InterCon-
trol [73] enables exible spatial control over each joint to generate plausible in-
teractions. These works focus predominantly on interactions involving only two
individuals and are often incompatible with open domain text prompts. Our
model generates multi-person motion directly from textual descriptions for one,
two, and more than two people, while also exhibiting exible text generalization
abilities learned from in-the-wild datasets.

Human Motion Datasets. Datasets play a crucial role in propelling motion
generation research forward. Action label datasets [41,55] and text annotation
datasets [13,54] support the advancement of single-person motion generation [4].
However, models trained with single-motion datasets will have di culty gener-
alizing to group motions. Meanwhile, various multi-person motion datasets have
been developed including 4DAssociation [90], UMPM [1], 3DPW [71], MuPoTS-
3D [47], ExPI [15], CMU-Panoptic [24], You2Me [51]. Among these datasets,
only 3DPW is compatible with the SMPL format which is a common starting
point of current motion generation models. ComMDM [60] contributed textual
annotations to 3DPW, but the resulting dataset contains only 27 two-person
motion sequences. InterHuman [39] is a recently introduced dataset with diverse
multi-person motions with textual annotations. However, it remains constrained
to interactions between two individuals. To the best of our knowledge, we con-
tribute the rst large-scale datasets of text-annotated 3D poses and motions
with more than two people.

3 Dataset

To address the data scarcity problem in multi-person domain, we introduce two
datasets: LAION-Pose and WebVid-Motion, containing (image, pose, text)

and (video, motion, text) tuples extracted from in-the-wild images and videos.
We present our data processing techniques of LAION-Pose in Sec. 3.1 and of
WebVid-Motion in Sec. 3.2. See Fig. 2 for selected examples.
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