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A. Material3D Dataset

A.1. Data Construction

To train Material Anything, we constructed a dataset Ma-
terial3D that consists of 80K high-quality 3D objects cu-
rated from the Objaverse dataset, focusing specifically on
models with comprehensive material maps. We further fil-
tered objects using Blender, ensuring the presence of es-
sential material maps: base color, roughness, metallic, and
bump. Only models containing all these material proper-
ties were retained. Each object was imported into Blender,
where Blender’s Smart UV Project tool was used to gener-
ate UV mappings. For objects with multiple parts, all com-
ponents were merged into a single mesh to ensure UV map-
ping could be projected onto a unified 2D map. After this
filtering and preparation process, we rendered multi-view
material images (albedo, roughness, metallic, and bump)
from 10 fixed camera positions that are consistent with the
setup used in our material generation phase, which served
as training data for the material estimator. In addition, we
rendered images under varying lighting conditions and in-
cluded normal maps as input for model training, providing
diverse lighting and surface information. UV material maps
and CCM were also rendered to facilitate the training of the
material refiner.

A.2. Lighting Conditions

Inspired by the image relighting method [5], we incorpo-

rated multiple lighting categories for rendering input im-

ages, enabling the model to handle diverse lighting scenar-

ios.

1. Point Lighting. Point light sources are uniformly sam-
pled from a hemisphere (with 0° < 6 < 60°) surround-
ing the object, with a radius sampled in the range [4m,
5Sm]. The number of point lights is randomly sampled
between [1, 3]. The sum power of all lights is uniformly
chosen within [900W, 2400W]. To ensure the visibility
of highlighted regions, the hemisphere is rotated accord-
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ing to the camera position, while the camera itself re-
mained fixed at the top of the hemisphere.

2. Area Lighting. Similar to point lighting, area light
sources are sampled from a hemisphere (with 0° < 6 <
60°) with a radius from 4m to 5m. The size of the area
light ranges from 3m to 10m, and its power is uniformly
selected within [1000W, 2000W]. Only one area light is
utilized during rendering.

3. Environment Lighting. Environmental lighting broadly
influences scene illumination beyond isolated light
sources. To counter the white balance bias common
in diffusion-generated images, we employ white envi-
ronment lighting with strengths ranging from [0.5, 3],
avoiding colored HDR environment maps.

4. Without lighting. To ensure the material estimator can
accurately predict materials independent of lighting con-
ditions, we render views of objects using only albedo
textures, which is the same as rendering multi-view
albedo maps.

For each camera position, we render 13 images (includ-

ing albedo, roughness, metallic, bump, normal maps, and

8 RGB images under point, area, and environment light-

ing). For UV material map rendering, we utilize Blender’s

smart UV project to unwarp the mesh, producing five UV
space maps (albedo, roughness, metallic, bump, and canon-
ical coordinate maps).

A.3. Simulating Inconsistent Lighting Effects

To improve the robustness of the material estimator, we ran-
domly select two images under different lighting conditions
for a camera view and stitch portions of each into a compos-
ite during training. This enables a single image to exhibit
two distinct lighting types, simulating the inconsistency in
multi-view materials. Furthermore, we introduce degrada-
tions to one of the images, applying effects such as blur-
ring and color shifts. A confidence mask is used to delin-
eate the regions that have undergone degradation. The final
input to the material estimator comprises the stitched im-
age, the confidence mask, and the normal map, as shown
in Fig. 1 (a). To train the material refiner, we randomly
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(b) A training case for Material Refiner

Figure 1. The virtualization of our training data. We apply
various degradations and simulate inconsistent lighting effects in
the inputs to enhance the robustness of our method.

mask regions of the UV material maps and apply degrada-
tions such as blurring and color shifts. These masked ma-
terial maps are taken as input, as shown in Fig. 1 (b). The
CCM, derived from the UV mapping of 3D point coordi-
nates, is also included. These maps guide the areas requir-
ing inpainting and facilitate the integration of 3D adjacency
information during the diffusion process.
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Figure 2. The camera poses for progressive material generation
and building training data.

B. Implementation Details

B.1. Training Details

We implemented Material Anything using the Diffusers [2],
with Stable Diffusion v2.1 [3] serving as the backbone dif-
fusion model. The training process leverages the AdamW
optimizer with a learning rate of 5 x 10~°. Our material
estimator was trained over 300K iterations on 8 NVIDIA
A100 GPUs with a batch size of 32, requiring approxi-
mately 5 days to complete. In parallel, the material re-
finer was trained for 150K iterations under the same GPU
configuration and batch size, with a training duration of
about 2 days. Training data was rendered at a resolution
of 512 x 512 using Blender’s Cycles path tracer, ensuring
high-quality reference materials for robust learning.

B.2. Material Generation Details

During material generation, each input object is centered
within a normalized bounding box. To capture comprehen-
sive material properties, 6 or 10 views are rendered, as illus-
trated in Fig. 2. The input image resolution for our material
refiner is set to 768 x 768, while the resolution for UV ma-
terial maps is 1024 x 1024. This setup ensures high-fidelity
material maps that are detailed and adaptable across differ-
ent viewing angles. For the input objects without UV map-
pings, xatlas [4] is used to unwrap them. All results, includ-
ing those from our method and the baselines, are generated
on a single NVIDIA A100 GPU.

C. Applications

Material Anything offers robust capabilities to edit and cus-
tomize materials of texture-less 3D objects by simply ad-
justing the input prompt, enabling flexible and intuitive ma-
terial manipulation. As illustrated in Fig. 3, we demonstrate
that a barrel’s material can be transformed into realistic tex-
tures like wood, gold, and stone, showcasing the versatility
of our approach across various material types. This appli-
cation allows users to dynamically adapt 3D models to spe-
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Figure 3. Material editing with prompts. Material Anything
enables flexible editing and customization of materials for texture-
less 3D objects by simply adjusting the input prompt.

cific aesthetic or functional requirements, enhancing asset
adaptability for virtual environments, simulations, and de-
sign visualization.

Furthermore, our method supports relighting, enabling
objects to be viewed under different lighting conditions, as
shown in Fig. 6. Material Anything generates material prop-
erties for each object, ensuring physically consistent relight-
ing and enhanced realism. This functionality allows for
more accurate simulations in AR, VR, and digital content
creation, where realistic lighting is essential for immersion.
Collectively, these capabilities make the proposed method
a versatile and efficient solution for content creators and
researchers aiming to produce high-quality, relightable 3D
objects with customized materials.
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Figure 4. Failure Cases by Material Anything.

D. Limitations and Failure Cases

Material Anything is designed to address the complex task
of generating materials for a diverse range of 3D objects.
However, our approach has certain limitations. First, owing
to the characteristics of the Objaverse, where many objects
exhibit uniform roughness and metallic attributes with min-
imal surface details in bump maps, our method may pro-
duce materials with constrained surface details. This limi-
tation is illustrated in the elephant example in Fig. 4, where
the resulting bump maps lack details. Additionally, for ob-

jects with existing textures, our method struggles to remove
prominent artifacts. For example, in the apple instance in
Fig. 4, large white artifacts are misinterpreted as part of the
texture, resulting in an inaccurate albedo.

E. Additional Results
E.1. More Visual Results

We present additional qualitative results to illustrate the
effectiveness of Material Anything. Video results are
present in our supplementary video. In Fig. 7, we display
results generated by our material estimator on the Objaverse
dataset, compared with their GT materials. As shown, our
method effectively generates materials closely aligned with
the ground truth, capturing essential details and textures to
enhance realism. In Fig. 8, we show additional results on
texture-less inputs, demonstrating our method’s capability
to handle complex UV mappings. Despite the complexity
of certain UV layouts, our method consistently generates
high-quality material maps in UV space, preserving mate-
rial fidelity across the entire surface. Finally, we present
additional results on various input types, including gener-
ated models, albedo-only inputs, and scanned 3D objects.
These examples, shown in Fig. 9, highlight our method’s
robustness across varied lighting conditions and input char-
acteristics, demonstrating its versatility in producing realis-
tic materials adaptable to diverse lighting environments.

E.2. Comparisons with FlashTex

To further evaluate our method, we compare it with Flash-
Tex [1], an SDS-based method, similar to DreamMat [6]
compared in the main paper. Our method outperforms
FlashTex in FIDJ. (100.63 vs. 110.55), CLIP scores? (31.06
vs. 30.71), and Inference Time/ (3 mins vs. 4 mins). As
shown in Fig. 5, our results have clearer textures, while
FlashTex often produces oversaturated artifacts, a common
issue in SDS-based methods.
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Figure 5. Comparisons with FlashTex
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Figure 6. Relighting results by Material Anything under various HDR environment maps. The left column displays the input texture-
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Figure 7. Results by our material estimator on 2D renderings from Objaverse.
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Figure 8. Additional results by Material Anything on texture-less 3D objects. The generated UV material maps are provided.
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Figure 9. Additional results by Material Anything on albedo-only, generated, scanned 3D objects.
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