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Abstract

We present DreamHuman, a method to generate realistic animatable 3D human
avatar models solely from textual descriptions. Recent text-to-3D methods have
made considerable strides in generation, but are still lacking in important aspects.
Control and often spatial resolution remain limited, existing methods produce
fixed rather than animated 3D human models, and anthropometric consistency for
complex structures like people remains a challenge. DreamHuman connects large
text-to-image synthesis models, neural radiance fields, and statistical human body
models in a novel modeling and optimization framework. This makes it possible
to generate dynamic 3D human avatars with high-quality textures and learned,
instance-specific, surface deformations. We demonstrate that our method is capable
to generate a wide variety of animatable, realistic 3D human models from text.
Our 3D models have diverse appearance, clothing, skin tones and body shapes,
and significantly outperform both generic text-to-3D approaches and previous
text-based 3D avatar generators in visual fidelity.

1 Introduction

The remarkable progress in Large Language Models [46, 8] has sparked considerable interest in
generating a wide variety of media modalities from text. There has been significant progress in
text-to-image [49, 50, 52, 67, 10, 34], text-to-speech [37, 41], text-to-music [2, 19] and text-to-3D
[22, 43] generation, to name a few. Key to the success of some of the popular generative image
methods conditioned on text has been diffusion models [52, 50, 55]. Recent works have shown these
text-to-image models can be combined with differentiable neural 3D scene representations [5] and
optimized to generate realistic 3D models solely from textual descriptions [22, 43].

Controllable generation of photorealistic 3D human models has been in the focus of the research
community for a long time. This is also the goal of our work; we want to generate realistic,
animatable 3D humans given only textual descriptions. Our method goes beyond static text-to-3D
generation methods, because we learn a dynamic, articulated 3D model that can be placed in different
poses, without additional training or fine-tuning. We capitalize on the recent progress in text-to-
3D generation [43], neural radiance fields [31, 5] and human body modelling [64, 3] to produce
3D human models with realistic appearance and high-quality geometry. We achieve this without
using any supervised text-to-3D data, or any image conditioning. We generate photorealistic and
animatable 3d human models by relying only on text, as can be seen in Figure 1 and Figure 2.
As impressive as general-purpose 3D generation methods [43] are, we argue these are suboptimal
for 3D human synthesis, due to limited control over generation which often results in undesirable
visual artifacts such as unrealistic body proportions, missing limbs, or the wrong number of fingers.
Such inconsistencies can be partially attributed to known problems of text-to-image networks, but
become even more apparent when considering the arguably more difficult problem of 3D generation.
Besides enabling animation capabilities, we show that geometric and kinematic human priors can
resolve anthropometric consistency problems in an effective way. Our proposed method, coined

37th Conference on Neural Information Processing Systems (NeurIPS 2023).



A man with dreadlocks

A blonde woman wearing yoga pants

Figure 1: Example of 3D models synthesized and posed by our method. DreamHuman can
produce an animatable 3D avatar given only a textual description of a human’s appearance. At test
time, our avatar can be reposed based on a set of 3D poses or a motion, without additional refinement.

DreamHuman, can become a powerful tool for professional artists and 3D animators and can automate
complex parts of the design process, with potentially transformative effects in industries such as
gaming, special effects, as well as film and content creation.

Our main contributions are:

� We present a novel method to generate 3D human models that can be placed in a variety of
poses, with realistic clothing deformations, given only a single textual description, and by
training without any supervised text-to-3D data.

� Our models incorporate 3D human body priors that are necessary for regularizing the
generation and re-posing of the resulting avatar, by using multiple losses to ensure the
quality of human structure, appearance, and deformation.

� We improve the quality of the generation by means of semantic zooming with refining
prompts to add detail in perceptually important body regions, such as the face and the hands.

2 Related Work

There is considerable work related to diffusion models [58] and their applications to image generation
[17, 35, 11, 52, 50, 55, 54] or image editing [24, 53, 16, 32]. Our focus is on text-to-3D [22, 43, 47]
and more specifically on realistic 3D human generation conditioned on text prompts. In the following
subsections we revisit some of the relevant work related to our goals.

Text-to-3D generation. CLIP-Forge [56] combines CLIP [45] text-image embeddings with a learned
3D shape prior to generate 3D objects without any labeled text-to-3D pairs. DreamFields [22]
optimizes a NeRF model given a text prompt using guidance from CLIP [45]. CLIP-Mesh [25] also
uses CLIP, but substitutes NeRF with meshes as its underlying 3D representation. DreamFusion [43]
builds on top of DreamFields and uses supervision from a diffusion-based text-to-image-model [54].
Latent-NeRF [30] uses a similar strategy with DreamFusion, but optimizes a NeRF that operates
in the space of a Latent Diffusion model [52]. TEXTure [51] takes as input both a text prompt
and a target mesh and optimizes the texture map to agree with the input prompt. Magic3D [28]
uses a 2-stage strategy that combines Neural Radiance Fields with meshes for high resolution 3D
generation. Unlike our method, all mentioned works produce a static 3D scene given a text prompt.
When queried with human related prompts, results often exhibit artifacts like missing face details,
unrealistic geometric proportions, partial body generation, or incorrect number of body parts like
legs or fingers. We generate accurate and anthropomorphically consistent results by incorporating 3D
human priors in the loop.

Text-to-3D human generation. Several methods [40, 60, 4, 26, 15] learn to generate 3D human
motions from text by leveraging text-to-MoCap datasets. MotionCLIP [59] learns to generate 3D
human motions without using any paired text-to-motion data by leveraging CLIP as supervision.
However, all these methods output 3D human motions in the form of 3D coordinates or human body
model parameters [29] and do not have the capability to generate photorealistic results. AvatarCLIP
[18] learns a NeRF in the rest pose of SMPL [29] which is then converted back to a mesh using
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