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Fashion is an important part of life
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Fashion Design is a Multistage Process

A fashion year consists of two seasons: Spring &
Summer &
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A Typical Design Cycle Consists of

- designhers come up with a theme for the season.
garments’ designs are sketched on paper.
sketches are made into panels for sizing and

production.




Digitized Fashion Design

e Pattern making, in particular, is time-consuming, requires
professional skills, and repetitive.

| What is Patternmaking?
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Pattern Making 101: What is a

e A sewing pattern describes how fabrics should be stitched
together to make a garment.
e A sewing pattern consists of and

e For digital draping, of 2D panels are
also required.
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2. A 3D rigid transformation ,

3. An ordered set of edges , that are either
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4, Vertices and control points




While sewing patterns are complex in practice...

For us, sewing patterns are

Each Pi consists of

1. (optionally) A name,

2. A 3D rigid transformation ,

3. An ordered set of edges , that are either
, , Or :

4, Vertices and control points

A set of edge pairs indicates if two
edges are stitched together (both within and
across panels).
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Data

e [Maria & Lee, 2021] is relatively easy, with only 12 types of garments in total. This
is what existing works use .




Data

Recently, a sewing pattern dataset, GorméntCodeDoto is published with more

[Maria & Lee, 2021] is relatively easy, with only 12 types of garments in total. This
variety and complexity

is what existing works use
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Existing Works — Pattern Generation
Existing pattern generation methods are mode specific.

Image — Pattern Text —» Pattern

ﬁ”if\“ﬁ*

(b) Sewing pattern (¢) Reproduct (d) Texture editing (c) Shape editing () Pose editing
single RGB i |mag of a clothed human (a), the proposed algorithm can accurately recover the underlying garment sewing pattern (b), leading
to wnd applications in virtual/augmented reality, for example, 3D garment mesh reconstruction (c) and 3D garment editing in terms of garment
texture (d), human shape (e), and human pose (f).

[SewFormer, SigAisa 2023]

Point Cloud — Pattern
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Pattern Shape Regression slhgnfom-u Regression

[NeuralTailor, Siggraph 2022]

[DressCode, Siggraph 2024]




Existing Works — Pattern Generation

Existing pattern generation methods are mode specific.

Imoge — Pattern Text —» Pattern

T84

(b) Sewing pattern (€) Reproduct (d) Texture editing (€) Shape editing

Given a single RGBlmag of a clothed human (a), the proposed algorithm can accurately recover the underlying garment sewing pattern (b), leading
to wd applicatiol virtual/augmented reality, for example, 3D garment mesh reconstruction (c) and 3D garment editing in terms of garment

texture (d), human shape (e), and human pose (f).

[SewFormer, SigAisa 2023]

Point Cloud — Pattern

[DressCode, Siggraph 2024]
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modalities.
[NeuralTailor, Siggraph 2022]



Related Works — Virtual Try-on Companies

[SaSana s Sketch = photo

Upload your sketch
Jpload a sketch (o an existing photograph) to ob

Concept
Moy the fina
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Boost customer engagement

e Virtual Try-on apps output manufacturable garments.
e Suitable for consumers, but hard to fit into existing design-manufacturing pipeline of clothing
industry.
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1. Generate sewing patterns from :
2. Enable method’s for iterative design.
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Annotation Curation

e GarmentCodeData contains large-scale sewing patterns.

Sewing Pattern Front & Back Renderings
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Annotation Curation

e GarmentCodeData contains large-scale sewing patterns. But they
paired with multimodal annotations.

e We collect multimodal annotations for the sewing patterns:
Q. using GPT4o (Descriptive & Speculative).

Descriptive Text

This features a

, creating a

. The skirt's structure is
formed by connecting multiple panels at seams
spaced evenly around the circumference, with the
inserts creating additional volume and flow.

The stitching highlights the transitions
between the main panels and the godet inserts,
contributing to the skirt's distinctive and fluid
appearance.
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Annotation Curation

e GarmentCodeData contains large-scale sewing patterns. But they
paired with multimodal annotations.

e We collect multimodal annotations for the sewing patterns:

Q. using GPT4o (Descriptive & Speculative).
b. Paired Sewing pattern and instruction for

Texts
S er n 9 POtte r n F ro nt & B O C k Re n d e ri n 9 S Tbis The skirts f:t?:::{sieois formed by connecting multiple ponelcsrgi]tsigc?n:]s spaced evenly around the

circumference, with the inserts creating additional volume and flow.

The stitching highlights the
transitions between the main panels and the godet inserts, contributing to the skirt's distinctive and fluid
appearance.

This skirt would be appropriate to wear at a such as
or .

A godet skirt with
more inserts
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Reminder

For us, sewing patterns are
Each P, consists of

1. (optionally) A name,

2. A 3D rigid transformation ,
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A set of edge pairs indicates if two
edges are stitched together (both within and
across panels).
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Reminder

For us, sewing patterns are

Each P, consists of Contains both
1. (optionally) A name, discrete pororr?er]czrs.
2. A 3D rigid transformation ,
3. An ordered set of edges , that are either
, , Or :
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A set of edge pairs indicates if two
edges are stitched together (both within and
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Sewing Pattern Tokenization

e Sewing patterns consists of discrete and parameters.
o Discrete: Variable number of panels (), edges (¢ ), and stitches ( ).
o : 3D transformations ( ) and edge parameters ( and ).
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Sewing Pattern Tokenization

e Sewing patterns consists of discrete and parameters.
o Discrete: Variable number of panels (), edges (¢ ), and stitches ( ).
o : 3D transformations ( ) and edge parameters ( and ).

Previous Method (DressCode):
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Sewing Pattern Tokenization

e Sewing patterns consists of discrete and parameters.
o Discrete: Variable number of panels (), edges (¢ ), and stitches ( ).
o : 3D transformations ( ) and edge parameters ( and ).

Inspired by SVG generation methods,
we represent sewing patterns as
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Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,



Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,

4 special tokens: <Start Panel>, <End Panel>, <Start Pattern>, <End Pattern>.
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Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,

4 special tokens: <Start Panel>, <End Panel>, <Start Pattern>, <End Pattern>.

Each edge associates with a stitch tag <tag,>, .., <tag, >, <tag_ >
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Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,

4 special tokens: <Start Panel>, <End Panel>, <Start Pattern>, <End Pattern>.

Each edge associates with a stitch tag <tag,>, .., <tag, >, <tag_ >
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Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,

4 special tokens: <Start Panel>, <End Panel>, <Start Pattern>, <End Pattern>.

Each edge associates with a stitch tag <tag,>, .., <tag, >, <tag_ >
T

Vertices and control points are
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Our Tokenization Scheme

4 types of edges: LINE, QCURVE, CCURVE, ARC,

4 special tokens: <Start Panel>, <End Panel>, <Start Pattern>, <End Pattern>.
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Each edge associates with a stitch tag <tag,>, .., <tag, >, <tag_ >
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Training

This skirt would be
appropriate to wear at a
semi-formal evening
event, such as a garden
party or an outdoor
dinner.
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Training

This skirt would be
appropriate to wear at a

semi-formal evening
event, such as a garden

Total Loss =
CE + L,

LlaVALS - 7b

party or an outdoor
dinner.
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Results -- Single Modal Generation

Our model can generate complex sewing patterns from image inputs.

The previous SolA fails to converge because of the complexity.

Input

Sewformer

Figure 5. Image to garment.

Ours

Reference



Results -- Single Modal Generation

We are also better than the baseline when trained on the previous
dataset.

Data Method Panel L2 () #Panel Acc (1) Edge Acc (1) RotL2(]) TranslL2(}) Stitch Acc (1)
S B SewFormer 3.34 89.78 99.34 0.0078 0.82 99.17
e Alpparel 2.77 93.90 99.95 0.0051 0.60 99.75
SewFormer-FT  12.27 79.40 44.70 0.037 4.47 2.78
GarmentCode

Alpparel 5.39 85.20 82.70 0.015 2.72 77.2




Results -- Editing

Include a hood
in the design.
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We can also edit sewing patterns based on language instructions.



Ablation on Our Tokenization

To validate our tokenization, we fix the backbone and replace the
sewing pattern tokenizer with the previous work.

we are both qualitative better and faster, since the previous
tokenization scheme generates lots of zero paddings.

Methods Accuracy (1) Shape L2 () Time ({)

DressCode 38.4 22.4 52.2
Ours w.o. reg.  79.0 7117 3.43
Ours 85.0 6.05 2.08




