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Text-Driven geometry and texture editing of 3D garments
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gence, Fudan University, Shanghai 200438, China

Abstract: Objective Editable three-dimensional (3D) garments are increasingly required in digital fashion, virtual try-
on, game animation, and 3D content creation, where users expect to modify both garment structure and surface appearance
through intuitive text instructions. Existing text-driven garment methods generally focus on either geometry or texture.
Geometry-oriented methods can change garment shapes, but their results are not always designed for subsequent appear-
ance editing; texture-oriented methods usually assume a fixed mesh and therefore do not address structural changes. This
separation limits the ability to process an instruction that simultaneously describes sleeve length, neckline shape, silhou-
ette, color, material, or pattern.” Local geometry editing is particularly challenging because a request may concern only one
garment part, whereas directly regenerating the complete garment representation can modify unrelated parameters , miss the
intended target, damage sewing relationships, or produce patterns that cannot be simulated reliably. The objective of this

study is therefore to improve the controllability of local garment geometry editing while establishing a complete workflow

7= B #1:2026-08-04; 1& [E] H #1:2026-10-29

© h[E KR KL AR



PEERBEF ik

JOURNAL OF IMAGE AND GRAPHICS

that connects structural editing with appearance editing. The main methodological emphasis is placed on reliable field-level
geometry modification, whereas the texture branch is implemented by sequentially integrating existing appearance-editing
modules. Method A sequential two-stage text-driven framework is proposed. Given an image of a clothed person and a
natural-language instruction, an instruction parsing module first separates the request into geometry and texture compo=
nents for sequential processing. The geometry branch operates in the parametric sewing-pattern space. It analyzes the cur-
rent garment structure and geometry instruction to determine an editable boundary containing fields that are relevant to the
requested change and valid for the current garment. Instead of regenerating the complete JavaScript object notation (JSON)
representation or an entire sewing pattern, the language model generates only a field-level editing plan within this bound-
ary. A deterministic executor then validates parameter paths, operation types, numerical or categorical value domains,
and whether each change follows the direction expressed by the instruction. Valid operations are applied to the source rep-
resentation, while changes outside the executable field set are rolled back. The verified changes are mapped from the sim-
plified representation to the detailed garment design, supporting local modifications to sleeve length, neckline shape, gar-
ment length, trouser silhouette, skirt length, hem shape, and related structural attributes. The edited design is converted
into a sewing pattern and physically simulated to obtain the corresponding 3D garment mesh. In the texture branch, the geo-
metrically edited mesh serves as the carrier of the final appearance. An existing image editing model modifies the clothed-
person image according to the texture instruction, after which the garment region is extracted to form an appearance refer-
ence. An existing image-guided texture transfer module then applies the specified color, material, or pattern to the edited
mesh. GeometryEdit-10K is constructed as an extended resource for local garment geometry editing. GeometryEdit-1200,
containing 1,200 source-target editing pairs with field-level annotations and simulation verification, is used as the principal
quantitative benchmark. Evaluation is conducted at complementary levels. Mesh-level measurements compare predicted
and target garments using the L1-norm Chamfer distance (CD-L1) and the F-score at a threshold of 1.0 (F@1). Field-
level measurements include the target-hit rate, denoted as Target Hit, which evaluates whether required fields reach their
target values or make sufficient progress in the correct direction, and the non-target drift rate, which measures unintended
changes to unrelated fields. Texture evaluation uses 50 cases covering color, material, global pattern, and local pattern
changes. Each result is rendered from the front, back, left, and right views. Texture quality is evaluated using a contras-
tive language-image pre-training (CLIP)-based text-image alignment score, denoted as CLIPScore, and Directional CLIP
Similarity, which measures whether the visual change agrees with the semantic change specified by the instruction. Result
On GeometryEdit-1200, the proposed geometry editing method achieves a CD-L1 of 3. 501 and an F@1 of 0. 820. Com-
pared with Alpparel under the same evaluation protocol, CD-L1 is reduced by 48. 9%, while F@1 is improved by 23. 1%.
These results indicate that the simulated meshes produced by the proposed method are geometrically closer to the target gar-
ments. At the JSON field level, the method obtains a Target Hit of 0. 568 and a non-target drift rate of 0. 013. Compared
with ChatGarment, Target Hit is improved by 55. 2%, and the non-target drift rate is reduced by 97. 9%. The combination
of a higher target-hit rate and a lower non-target drift rate shows that the improvement does not arise merely from making
fewer changes; rather, the method more frequently executes the required edits while preserving unrelated garment param-
eters. The mesh-level and field-level results therefore provide complementary evidence of improved local-editing controlla-
bility. Ablation experiments further show that removing the editable-boundary constraint reduces target completion and
field-selection accuracy, whereas direct full-JSON generation produces a more pronounced decline in both field-level and
geometric performance. The texture experiments reveal a trade-off between absolute target-text alignment and editing-
direction consistency. InTeX obtains the highest CLIPScore, indicating strong alignment between its edited results and the
target texture descriptions. The proposed sequential workflow achieves the highest Directional CLIP Similarity under the
tested cases and adopted metrics, indicating that its visual changes more closely follow the intended transition from the
source appearance to the target appearance. This result supports the effectiveness of the sequential workflow in executing
the requested texture changes, but does not imply superiority over the comparison methods on every texture metric. Con-
clusion The proposed framework combines field-constrained local geometry editing with a sequential appearance-editing
workflow. By restricting language-model outputs to field-level plans and using deterministic validation, execution, direc-

tion checking, and rollback, the geometry branch improves target-field completion and non-target preservation while retain-
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ing compatibility with sewing-pattern generation and physical simulation. The subsequent integration of existing image edit-

ing, garment-region extraction, and image-guided texture transfer modules extends the result from structural modification to

color, material, and pattern editing. The framework therefore provides a controllable path from a clothed-person image and

text instruction to an edited, textured 3D garment. Current limitations remain related to the coverage of parametric garment

templates and the quality of appearance references. Extending support to irregular and multilayer garments, improving com-

plex garment combination modeling, and achieving more precise control over localized patterns, fabric materials, and mul-

tiview texture consistency constitute important directions for future work.
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Fig. 3 Qualitative Results of Geometry and Tex-
ture Editing
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#z3 GeometryEdit-1200 EHIMig 5% EERE =L
Table 3 Quantitative comparison of mesh—level and

sewing—pattern—level metrics on GeometryEdit—1200

o CDILI F@1 1 g?ﬁf 7&6?% };aznjl
ChatGarment 12722 0455 0979 0516  10.116
Alpparel 6.850  0.666 0.855 0.875  3.158
AL 3501  0.820 0989 0956 2409
& SIS =N 1B el SP R R | 7 e
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%4 GeometryEdit-1200 L) JSON EREE LI
Table 4 Quantitative comparison of JSON-level metrics
on GeometryEdit—1200
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1 x|
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I [l —Z2 450, 25 T il A ] A0 U5 = 24 i 2 1Y)
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Fig. 4 Qualitative Comparison of Geometry Edit-
ing
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X d, L ITEE m AR A EER] A o DR
JE 1] CLIP AHRLEE o R REFh 7k, e 50 M4
AP R
MR 5 7R, InTeX 3845 T f i i CLIPScore , 3
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A4 RATAE Bt 22 | SCPEPh 52 1k R0 1] 8 2 Ao
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Table 5 Quantitative comparison of texture editing
; 7E [1] CLIP AR AL
Dikis CLIPScore T A A
JE T

InTeX 0.7279 0.1190

TEXTure 0.7220 0.0931

AL 0.7232 0.1588
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Fig. 5 Qualitative Comparison of Texture Editing
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Table 6 Geometric editing ablation results
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Fig. 6 Qualitative Comparison of Geometry Editing Ablation Experiments
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