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Abstract

3D anime character generation has become increasingly important in digital entertainment, including animation production, virtual
reality, gaming, and virtual influencers. Unlike realistic human modeling, anime-style characters require exaggerated proportions,
stylized surface details, and artistically consistent garments, posing unique challenges for automated 3D generation. Previous
approaches for 3D anime character generation often suffer from low mesh quality and blurry textures, and they typically do not provide
corresponding skeletons, limiting their usability in animation. In this work, we present a novel framework for high-quality 3D anime
character generation that overcomes these limitations by combining the expressive power of the Skinned Multi-Person Linear (SMPL)
model with precise garment generation. Our approach extends the Anime-SMPL model to better capture the distinct features of anime
characters, enabling unified skeleton generation and blendshape-based facial expression control. This results in fully animation-ready 3D
characters with expressive faces, bodies, and garments. To complement the body model, we introduce a body-aligned component-wise
garments generation pipeline (including hairstyles, upper garments, lower garments, and accessories), which models garments as
structured components aligned with body geometry. Furthermore, our method produces high-quality skin and facial textures, as well as
detailed garment textures, enhancing the visual fidelity of the generated characters. Experimental results demonstrate that our
framework significantly outperforms baseline methods in terms of mesh quality, texture clarity, and garment-body alignment, making it
suitable for a wide range of applications in anime content creation and interactive media.
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Core Task Landscape

This paper addresses: Controllable 3D Anime Character Generation with Body-Aligned Garment Modeling
A total of 2 papers were analyzed and organized into a taxonomy with 3 categories.

Taxonomy Overview

The research landscape has been organized into the following main categories:
* Sketch-Based Fashion Transfer and Garment Synthesis
* Learning-Based Garment Recognition and Classification
¢ Unified 3D Anime Character and Garment Generation Frameworks

Complete Taxonomy Tree
* Controllable 3D Anime Character Generation with Body-Aligned Garment Modeling Survey Taxonomy
» Sketch-Based Fashion Transfer and Garment Synthesis
o Stylized Sketch-to-3D Garment Dressing (1 papers)
o [1] Fashion transfer: Dressing 3d characters from stylized fashion sketches (AmA®lie Fondevilla, 2021) View paper
¢ Learning-Based Garment Recognition and Classification
o Transfer Learning and Graph Neural Networks for Anime Costume Recognition (1 papers)
o [2] Based on transfer learning and graph neural network for animated clothing element recognition (Yuelong Wu, 2025) View paper
¢ Unified 3D Anime Character and Garment Generation Frameworks
o Body-Aligned Component-Wise Garment Modeling with SMPL Extensions % (1 papers)

o [0] Anime-Ready: Controllable 3D Anime Character Generation with Body-Aligned Component-Wise Garment Modeling (Anon et al.,
2026) View paper

Narrative

Core task: controllable 3D anime character generation with body-aligned garment modeling. The field organizes around three main
branches that reflect distinct stages and emphases in the pipeline. Sketch-Based Fashion Transfer and Garment Synthesis focuses on
translating 2D design inputs—such as hand-drawn sketches or reference images—into garment geometry, often leveraging neural
rendering or style transfer to bridge the gap between artistic intent and 3D output. Learning-Based Garment Recognition and
Classification addresses the problem of automatically identifying and categorizing clothing items from visual data, which can inform
downstream generation tasks by providing semantic labels or feature embeddings. Unified 3D Anime Character and Garment Generation
Frameworks integrate character body modeling with garment creation in a single pipeline, typically extending parametric body models
like SMPL to ensure that clothing deforms consistently with underlying anatomy and pose.

Within these branches, a central tension emerges between modularity and end-to-end integration: some approaches treat garment
synthesis as a separate post-process, while others embed it directly into character generation to maintain geometric coherence. Anime-
Ready[0] exemplifies the unified direction by adopting a body-aligned, component-wise garment modeling strategy that extends SMPL
representations, ensuring that each clothing piece adapts to character pose and shape in a physically plausible manner. This contrasts
with earlier sketch-driven methods like Fashion Transfer[1], which prioritize user control through 2D input but may require additional
alignment steps, and with recognition-focused work such as Animated Clothing Recognition[2], which provides semantic understanding
but does not directly generate geometry. By situating garment modeling within a parametric body framework, Anime-Ready[0] addresses
the challenge of maintaining anatomical consistency across diverse character designs and poses.
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Related Works in Same Category

No sibling papers and no sibling subtopics were found under the same parent taxonomy node; the paper appears structurally isolated in
the taxonomy.

Contributions Analysis

Overall novelty summary. The paper proposes a unified framework for generating animation-ready 3D anime characters by extending
the SMPL parametric body model with component-wise garment generation. According to the taxonomy, this work resides in the 'Body-
Aligned Component-Wise Garment Modeling with SMPL Extensions' leaf under 'Unified 3D Anime Character and Garment Generation
Frameworks'. Notably, this leaf contains only the original paper itself—no sibling papers are present—indicating that this specific
combination of SMPL extension for anime characters with body-aligned, component-wise garment modeling represents a relatively
sparse research direction within the broader field.

The taxonomy reveals three main branches: sketch-based fashion transfer, learning-based garment recognition, and unified generation
frameworks. The original paper's branch (unified frameworks) sits alongside sketch-driven methods that prioritize 2D input control and
recognition approaches that extract semantic labels without generating geometry. The taxonomy's scope notes clarify that unified
frameworks integrate body and garment modeling end-to-end, whereas sketch-based methods treat garment synthesis as a separate post-
process. This positioning suggests the paper bridges parametric body modeling with garment generation in a manner distinct from
existing sketch-transfer or recognition-only pipelines.

Among the 22 candidates examined across three contributions, none were found to clearly refute any of the paper's claims. The Anime-
SMPL body model contribution examined 10 candidates with zero refutable matches; the MoE-structured garment generation examined
10 candidates with zero refutable matches; and the texture generation pipeline examined 2 candidates with zero refutable matches. This
limited search scope—focused on top-K semantic matches and citation expansion—suggests that within the examined literature, no prior
work directly overlaps with the specific combination of anime-adapted SMPL extensions, body-aligned component-wise garment
modeling, and unified skeleton generation for animation-ready output.

Based on the 22 candidates examined, the work appears to occupy a relatively unexplored niche at the intersection of parametric body
modeling and anime-style character generation. The absence of sibling papers in the same taxonomy leaf and the lack of refutable prior
work among examined candidates suggest novelty, though the limited search scope means this assessment reflects only the top semantic
matches and immediate citations rather than an exhaustive field survey. The taxonomy structure indicates that while related directions
exist in sketch-based and recognition-focused work, the specific integration proposed here has not been extensively explored in the
examined literature.

This paper presents 3 main contributions, each analyzed against relevant prior work:

Contribution 1: Anime-SMPL: Unified Parametric Body Model for Anime Characters

Description: The authors present Anime-SMPL, a parametric body model adapted from SMPL to capture the distinctive geometric
features and exaggerated proportions of anime-style characters. This model provides consistent topology, skeletal structure, and UV
layout across characters, enabling animation-ready body generation and direct UV-space texture synthesis.

This contribution was assessed against 10 related papers from the literature. Papers with potential prior art are analyzed in detail with
textual evidence; others receive brief assessments.

1. Charactergen: Efficient 3d character generation from single images with multi-view pose canonicalization
URL: View paper
Brief Assessment

CharacterGen[15] does not present a parametric body model for anime characters. It focuses on multi-view pose canonicalization and
sparse-view reconstruction without introducing a SMPL-based or parametric template for anime-style bodies.

2. Champ: Controllable and Consistent Human Image Animation with 3D Parametric Guidance
URL: View paper
Brief Assessment

CHAMP[13] uses the standard SMPL model for realistic human animation, not a specialized parametric model for anime-style characters
with exaggerated proportions and stylized features.

3. Snapmoji: Instant Generation of Animatable Dual-Stylized Avatars
URL: View paper
Brief Assessment

SnapMoji[16] focuses on generating dual-stylized avatars (e.g., Bitmoji-style) from selfies using Gaussian splats, not on creating
parametric body models for anime characters with SMPL-based topology and skeletal structure.

4. Animation models for interactive AR characters
URL: View paper
Brief Assessment

Interactive AR Characters[22] focuses on parametric models for interactive AR character animation at runtime, not on creating unified
parametric body models for anime-style character mesh generation and UV-space texture synthesis.

5. DeCo: Decoupled Human-Centered Diffusion Video Editing with Motion Consistency
URL: View paper
Brief Assessment

DeCo[18] focuses on video editing with human motion consistency using parametric body priors, not on creating specialized parametric
models for anime-style characters with distinctive geometric features.

6. Dreamwaltz: Make a scene with complex 3d animatable avatars
URL: View paper
Brief Assessment

DreamWaltz[19] uses SMPL models for realistic human avatars with standard proportions, not anime-style characters with exaggerated
features. The candidate focuses on animating general 3D avatars from text, while the original paper specifically addresses anime
character modeling with distinctive geometric features.

7. 4D parametric motion graphs for interactive animation
URL: View paper
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Brief Assessment

Parametric Motion Graphs[21] focuses on motion capture and animation blending for realistic performance, not on creating parametric
body models for stylized anime characters with distinctive geometric features.

8. Building high-fidelity human body models from user-generated data
URL: View paper
Brief Assessment

High-Fidelity Body Models[14] focuses on building parametric body models (SMPL) from user-generated data (point clouds and images)
for realistic humans, not anime-style characters with exaggerated proportions and stylized features.

9. Learning to generate 3D stylized character expressions from humans
URL: View paper
Brief Assessment

Stylized Character Expressions[17] focuses on facial expression transfer from humans to stylized characters using 2D images and rig
parameters, not on creating a unified parametric body model for anime character mesh generation and animation.

10. Co-speech gesture video generation with 3d human meshes
URL: View paper
Brief Assessment

Co-Speech Gesture[20] uses SMPL-X for realistic human body representation in video generation, not anime-style characters. The
candidate focuses on co-speech gesture synthesis with 3D human meshes for realistic humans, while the original develops a specialized
parametric model (Anime-SMPL) adapted for anime characters' distinctive proportions and stylized features.

Contribution 2: MoE-structured Multi-Shape DiT with Body-Aligned Garment Generation

Description: The authors develop a Mixture-of-Experts based Diffusion Transformer architecture that generates separate meshes for
hair, upper garments, lower garments, and accessories. By conditioning on body surface geometry encoded as latent tokens, the model
produces garments aligned with the underlying body shape, reducing interpenetration issues.

This contribution was assessed against 10 related papers from the literature. Papers with potential prior art are analyzed in detail with
textual evidence; others receive brief assessments.

1. Dig: Draping implicit garment over the human body
URL: View paper
Brief Assessment

DIGI5] focuses on draping garments over bodies using implicit surfaces and learned skinning fields, not on generating separate meshes
for multiple garment components (hair, upper/lower garments, accessories) using a MoE-based Diffusion Transformer architecture.

2. Computational design of skintight clothing
URL: View paper
Brief Assessment

Skintight Clothing[9] focuses on computational pattern design for tight-fitting clothing using physics-based optimization, not neural mesh
generation. The candidate uses Lagrangian-on-Lagrangian embedding for simulation, while the original uses diffusion transformers for
generative modeling.

3. An implicit frictional contact solver for adaptive cloth simulation
URL: View paper
Brief Assessment

Implicit Frictional Contact[8] focuses on cloth simulation physics (contact and friction solvers for cloth dynamics), not on generative
models for garment mesh creation conditioned on body geometry.

4. Self-supervised collision handling via generative 3d garment models for virtual try-on
URL: View paper
Brief Assessment

Self-Supervised Virtual Try-On[3] focuses on virtual try-on with collision handling between garments and body surfaces, not on
generating separate meshes for multiple garment components (hair, upper/lower garments, accessories) using MoE-structured
architectures.

5. Automated geometric modelling of textile structures
URL: View paper
Brief Assessment

Textile Structures[11] focuses on automated geometric modeling of textile fabric structures (weaves, yarns) for industrial textile design
and mechanical simulation, not on generating 3D garment meshes for anime characters conditioned on body geometry to reduce
interpenetration.

6. Interactive 3D garment design with constrained contour curves and style curves
URL: View paper
Brief Assessment

Interactive Garment Design[10] focuses on interactive 3D garment design with contour and style curves for geometric constraint
satisfaction, not on diffusion-based generative models with body-aligned mesh generation to reduce interpenetration.

7. Virtual garments: A fully geometric approach for clothing design
URL: View paper
Brief Assessment

Virtual Garments[6] focuses on geometric clothing design methods from 2006, predating modern diffusion transformers and neural
generation approaches. The candidate does not address MoE architectures, diffusion models, or body-conditioned mesh generation.

8. Design preserving garment transfer
URL: View paper
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Brief Assessment

Design Preserving Transfer[12] focuses on transferring existing garments between characters while preserving design aesthetics through
geometric optimization. It does not address generative modeling of new garment meshes from scratch using diffusion transformers or
mixture-of-experts architectures conditioned on body geometry.

9. Gaps: Geometry-aware, physics-based, self-supervised neural garment draping
URL: View paper
Brief Assessment

GAPS[4] focuses on physics-based garment draping using geometric constraints for collision-aware inextensibility, not on generative
diffusion models for mesh creation. The candidate addresses garment deformation and fitting onto bodies through self-supervised
learning with physical consistency, which is fundamentally different from the original paper's MoE-based Diffusion Transformer
architecture for generating separate garment component meshes.

10. Computational design of kinesthetic garments
URL: View paper
Brief Assessment

Kinesthetic Garments[7] focuses on computational design of reinforcement patterns in physical garments for kinesthetic feedback during
body motion, using topology optimization. The original paper addresses digital 3D anime character generation with separate mesh
generation for garments using diffusion models conditioned on body geometry to reduce interpenetration in virtual environments.

Contribution 3: Component-Wise High-Resolution Texture Generation Pipeline

Description: The authors introduce a texture generation framework that decomposes full-body images into individual garment
components using a diffusion model with multi-component self-attention. This approach generates high-resolution textures for each
component independently, avoiding color bleeding artifacts that occur when texturing all components simultaneously.

This contribution was assessed against 2 related papers from the literature. Papers with potential prior art are analyzed in detail with
textual evidence; others receive brief assessments.

1. A novel fuzzy pretrained neural network architecture for image recolorization on textile products
URL: View paper
Brief Assessment

Fuzzy Recolorization[23] focuses on fabric image recolorization through decomposition into reflectance/shading components, not
garment component texture generation. The technical approaches are fundamentally different.

2. Research on image synthesis of fabric replacement in suit customization
URL: View paper
Brief Assessment
Fabric Replacement Synthesis[24] focuses on fabric texture replacement in suit customization using a modified pix2pixhd network, not on

decomposing full-body images into garment components or preventing color bleeding across multiple garment regions through
component-wise generation.

Appendix: Text Similarity Detection

No high-similarity text segments were detected across any compared papers.
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