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Abstract Architecture Diagram
We address the task of controllable garment image generation, where g I """"" mmm,u """""""""""" R & ) L. tadConitionkia
the goal 1s to synthesize realistic clothing images from incomplete and : ( pink top contrast i | ; o
interpretable inputs such as sketches, color cues, text prompts, and . L scallop collar pleat- BLIP-2 Encoder ]__[ i iver h] L (D :Concat | i |
fabric textures. This task poses unique challenges in aligning L Hecvion: L Gimmemnonnen
high-level semantics with spatial structure while preserving visual e P T ~\l- ----------- 4 G SCcotomest
fidelity. We propose GenWear, a unified conditional diffusion S ‘\h\ Pkerch T - Texture input
framework built atop a frozen Paint-by-Example (PBE) denoising g . = | e —
UNet, augmented with learnable modules for modality-specific 2 > > o —
control. We introduce SketchCtrl, a ControlNet based module which = g: — A SketchCrrl .
injects multi-scale spatial features from sketches via zero-convolution, = /_;/
ensuring structural fidelity. ColorFiLM employs feature-wise linear S I vy
modulation to steer global color tone without disrupting pretrained - B ,/—E‘g”é

activations. A BLIP-2-based text adapter biases the sketch encoder M w
with semantic priors to resolve ambiguities, while a cross-attentive z

texture adapter injects local fabric cues into the decoder for material

realism. These modules operate synergistically, enabling disentangled

control without modifying the core diffusion backbone. Unlike prior - \
works, GenWear does not require a full reference image at test time, : .
treating the sketch as both spatial and semantic guide. , .
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e We present GenWear, a unified conditional diffusion architecture ! S| layer
for garment 1mage generation, which reformulates multi-modal
control, utilizing sketch, color, texture, and language, as modular [ ok ] @
conditioning streams injected into a single frozen PBE UNet, S
eliminating the need for reference images at test time. TekAiapter T

e We propose SketchCtrl, a dual-path sketch conditioning module
that combines ControlNet style spatial feature injection with
CLIP-based semantic alignment, enabling fine-grained structural
control from design sketches alone.

e We introduce ColorFiILM and TexAdapter, two separate yet Ablation Results
disentangled control mechanisms for global appearance and local
texture detail, 1mplemented via FiLM modulation and
cross-attention texture injection.

Figure 1: Architecture diagram of our proposed methodology shows the multimodal conditioning based garment
generation leveraging multiple adapters with Diffusion UNet.
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e We demonstrate strong controllability and visual quality on Figure 2: Ablation study
VITON-HD multimodal through extensive ablations and of various proposed
benchmarks, outperforming baselines while offering interpretable modules on  garment ., ceipony
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Implementation Details and Dataset framework, we perform
an ablation study by
We train our model on garments and parsed data from VITON-HD at incrementally removing
a spatial resolution of 512 x 384. Training 1s performed on a single individual  conditioning  "grecboeciee ]
NVIDIA A100 GPU with 80GB memory using the AdamW components While  Peane e

keeping the rest of the
model unchanged. We
evaluate the resulting
generations on four key

optimizer. The learning rate 1s set to 1 x 10—4 with a linear schedule
similar to the PBE model. The model 1s trained for 250K steps with a
batch size of 16. Following DDPM, we use a noise prediction loss.
All conditioning modules SketchCtrl, ColorFiLM, LangBLIP, and
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TexAdapter are jointly trained end-to-end while keeping the PBE Aiialwavpdboed | “ “',%,';,
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Conclusion

We introduce a unified framework for garment synthesis
conditioned on sketch, texture patch, color and textual description.
Our approach leverages sketch control via a ControlNet inspired
module to preserve fine structural details. Central to our approach 1s
the TexAdapter module, which enables fine-grained texture
modulation, and ColorFiLM module, which aligns color semantics
with sketch features. Additionally, a language-guided encoder
(LangBLIP) effectively incorporates rich semantic priors from
BLIP2 text embedding. Extensive experiments and ablation on
VITON-HD dataset demonstrate that our approach achieves
state-of-the-art performance across multiple perceptual and
semantic metrics.
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