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Table 1. Hyper-parameters of DreamAvatarw.

Camera setting

Camera distance range (1.0, 1.5)
Radius 1.0
Elevation range (-10, 45)
FoV range (40, 70)

Render setting
Resolution for 0-5k iters (64, 64)
Resolution for 5k-10k iters (512, 512)
num steps sampled per ray 512

Diffusion setting

Guidance scale 7.5
Guidance scale Lora 1.0
t range (0.02, 0.98)
Minimal step percent 0.02
Maximal step percent for 0-5k iters 0.98
Maximal step percent for 5k-10k iters 0.5
ω(t)

√
αt(1− αt)

Training objectives
λ for vsd 1.0
λ for Lora 1.0
λ for sparsity 10.0

Hardware GPU 1 × NVIDIA A40 (48GB)

A. Implementation details
Our network is built upon the Threestudio open-source 3D generative project (Threestudio [2]). To achieve this, we utilize
Hash embedding, which maps the input vector x ∈ R3 to a higher-frequency dimension, resulting in γ(x) ∈ R32. In the
Hash embedding process, we employ 16 levels and assign 16 features to each level.

For the initial 5000 epochs, we set the resolution of the rendered image to 64× 64× 3. However, for the subsequent 5000
epochs, we increase the resolution to 512 × 512 × 3. This change is feasible because the empty space has been effectively
pruned after the first 5000 epochs, and rendering 512 × 512 images does not excessively consume VRAM. This design
enhances both training efficiency and the quality of the final generated results.

The multilayer perceptron (MLP) within our NeRF model consists of three layers with dimensions [32, 64, 64, 3+1+3].
Here, the channels ’3’, ’1’, and ’3’ correspond to predicted normals, density values, and RGB color values, respectively.
Additionally, we employ a similar MLP architecture, [32, 64, 64, 3], to address non-rigid motion.

To ensure easy reproducibility, we have included all the hyperparameters used in our experiments in Tab 1. The other
hyper-parameters are set to be the default of Threestudio [2].

A.1. Background scene

Following DreamFusion [9], we also implement an environment map MLP that takes the positionally-encoded ray direction
as input and similarly predicts the RGB color value Cbg(r) for each rendered ray. We will then composite the previously
acquired RGB color value C(r) for each rendered ray on top of this background feature with the accumulated alpha value:

C ′(r) = C(r) + (1−
∑
i

Wi)Cbg(r), (1)

where the weight Wi follows the definition in Eq. (2) in the main paper.



B. Video results
B.1. Video results of DreamAvatar

To better visualize the generated results, we offer an improved demonstration of our method through rotated videos in the
supplementary materials. To access this demonstration, please open the file named “index.html” provided in the supplemen-
tary.

B.2. Video comparisons with text-to-3D baselines

Additionally, we offer visual comparisons with existing text-to-3D baselines in the form of rotated videos. These evaluations
encompass diverse text prompts, and the corresponding video can be found in the supplementary materials under the file
name “comparison-baselines.mp4”.

B.3. Video comparisons with avatar-specified baselines

We present video comparisons involving avatar-specific baselines. The rotated evaluations can be found in “comparison-
avatar.mp4” in the supplementary materials.

B.4. Video comparisons under different poses

Considering that Latent-NeRF [8] can incorporate 3D priors with diverse poses for 3D generation, and TEXTure [10]’s ability
to generate texture for 3D human shapes in different poses, we extend our analysis by providing video comparisons with these
methods. These visualizations can be found in the supplementary materials under the file name “comparison-pose.mp4”.



C. Further analysis
C.1. Usage of different 3D prior model, i.e. SMPL v.s. SMPL-X

In our approach, we utilize the SMPL model as our 3D prior and introduce a zoomed-in rendering technique to enhance the
quality of the facial features. While SMPL-X models offer improved facial quality through additional face landmarks and
vertices, one might wonder if using SMPL-X would significantly enhance performance. We would like to put forward the
following explainations: (1) Replacing SMPL with SMPL-X would not produce much difference in the SMPL-derived den-
sity fields. Details are actually modeled by the learned residual densities and color (which are independent of the complexity
of the face model). (2) Even with SMPL-X, the head region occupies only a small portion of the human body. Zoomed-in
rendering of the head and landmark map are still needed to provide high-resolution and 3D-aware signals to update the NeRF.

C.2. Effects of non-rigid motion

The deformation field that we have implemented serves a crucial role in constructing and optimizing our dual-observation
spaces. It comprises two distinct components: articulate deformation and non-rigid motion. In order to showcase the ef-
fectiveness of our design, we disable the non-rigid motion and present the comparisons in Fig. 1. The results indicate that
non-rigid motion can be instrumental in improving the robustness of pose control.

Figure 1. Effects of non-rigid motion.

C.3. Analysis with ControlNet

In our practical implementations, we have observed that the density field derived from SMPL (a human body model) pro-
vides a reliable pose condition for the generation process. Consequently, we have chosen to utilize the original stable diffusion
method instead of the commonly employed ControlNet. To evaluate our design approach, we have conducted an ablation ex-
periment and the results are presented in Figure 2. The following observations can be made: (1) Our design, which employs
an SMPL-derived density field, outperforms ControlNet in terms of generating topologically accurate geometry in 3D. Con-
trolNet, on the other hand, only offers 2D guidance, which does not guarantee the desired outcome in the third dimension. (2)
The incorporation of ControlNet does not lead to improvements in the generation process. Instead, it introduces additional
training uncertainty and complexity to the model.

Figure 2. Evaluation of ControlNet on full-body optimization.



D. Additional qualitative comparisons
D.1. Additional qualitative comparisons with text-to-3D baselines

In addition to the comparisons in the main paper, we further compare our method with four text-to-3D baseline methods, i.e.,
DreamFusion [1, 6, 8, 9]. The results of this comparison, presented in Fig. 3-Fig. 5, indicate that our method consistently
achieves topologically and structurally correct geometry and texture compared to baseline methods, and outperforms the
avatar-specified generative methods with much better and higher-resolution texture and geometry.

Figure 3. Additional qualitative comparisons with text-to-3D baselines (Part I)



Figure 4. Additional qualitative comparisons with text-to-3D baselines (Part II)



Figure 5. Additional qualitative comparisons with text-to-3D baselines (Part III)



D.2. Additional qualitative comparisons with avatar-specified baselines

In Fig. 6-Fig. 8, we provide more qualitative comparisons with avatar-specified baselines. We have not included TADA! [5]
due to the unavailability of their publicly released code (we obtained the results in the main paper directly from the authors).
We choose to compare ProlificDreamer [11] in this set. ProlificDreamer shares the Variational Distillation Sampling (VSD)
optimization strategy, which allows us to effectively demonstrate the performance improvement achieved through our design.

Through the visualizations, we can observe that: (1) Our method outperforms DreamWaltz [4] in generating 3D human
avatars with superior resolution in both texture and geometry; (2) AvatarCLIP [3] is highly constrained to the SMPL [7] prior,
limiting its capability to generate true clothing topology; (3) ProlificDreamer lacks the proper constraints and hence always
generate 3D human avatars with topologically and structurally incorrect geometry.

Figure 6. Additional qualitative comparisons with avatar-specified baselines (Part I)



Figure 7. Additional qualitative comparisons with avatar-specified baselines (Part II)



Figure 8. Additional qualitative comparisons with avatar-specified baselines (Part III)



D.3. Additional qualitative comparisons under different poses

Considering that (1) Latent-NeRF [8] can incorporate 3D priors with diverse poses for 3D generation, and (2) TEXTure [10]
is designed to generate textures for 3D human shapes in different poses, we further provide qualitative comparisons with
them under different poses. The visualizations provided in Fig. 9-Fig. 10 demonstrate that our method can robustly generate
3D human avatars under various poses, and largely outperforms existing state-of-the-arts.

Figure 9. Additional qualitative comparisons under different poses (Part I - v.s. Latent-NeRF).



Figure 10. Additional qualitative comparisons under different poses (Part II - v.s. TEXTure).
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