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Motivation

’A propaganda poster depicting a cat dressed as french
emperor napoleon holding a piece of cheese.’

SD 1-5

SD 2-1

SDXL

— Sprouts in the shape of text ‘Imagen’ coming out of a A photo of a Shiba Inu dog with a backpack riding a A high contrast portrait of a very happy fuzzy panda

fairytale book. bike. It is wearing sunglasses and a beach hat. dressed as a chef in a high end kitchen making dough.
There is a painting of flowers on the wall behind him.

Image generation models, particularly diffusion models, have revolutionized numerous fields by enabling the
creation of realistic and diverse data samples. These include various Text-to-Image models, such as DALLE, R\
Imagen, Stable Diffusion, SDXL, Deepfloyd IF, Midjourney and so on. L2 ) )



Te -1 JUCNEYszB

i ‘:' =l o N
i (TN SEATTLE, wA

Task

““ A painting of a Chinese temple
with mountains in the background”

Text Prompt Output
(format: SVQ)

* The absence of large datasets like /mageNet or LAION within the SVG domain has hindered the

advancement of text-to-SVG models.

* Text-to-SVG Synthesis using 2D raster prior.
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Ours: SVGDreamer

Text Prompt Output

“Sydney opera house, oil painting, by Van Gogh™
“A picture of a bald eagle. low-ploy”
“Pikachu, in pastel colors™
“An owl stands on a branch”

“A self-portrait by Van Gogh”

“Big Wild Goose Pagoda™
Ink and Wah

» Editability: SVG paths are decoupled at the semantic level
* Visual Quality and Diversity: Overcome the over-smooth and over-saturation by SDS

* Aesthetic Appeal: The object 1s complete, and the layout is reasonable C
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SIVE: Semantic-driven Image Vectorization

T l ‘ Semantic-driven Image Vectorization "'_
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SuperHorses PORTRAITS

SPACEMAN PORTRAITS By SVGDeamer

By SVGDeamer o @
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Figure: Examples of vector assets created by SIVE.
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Figure: Examples showcasing the editability of the results generated by our SVGDreamer.




Framework Overview

|

| Re .

: ; Os:"astronaut" 0,, :"planet”

| i

| PR

i e

| D R

| - P

I P

| \

| R

: Initialization stage

| hd o ]

| Text Prompt: c c ﬂ. ®

I"a man in an astronaut 9 2 9 2 ? % c ESIVE

Isuit walking across a °c °c TP

ldesert, planct mars in ©z ©g » % L o v

:the vector °

jart. linear color." T T )

| 0o

| / :

| —— control points

t—————————_______TexttomageDiffusion _ __ ___ _____ _______________

[ " |

I |

: k Groups :

I SVG parameters I

| e (2439, t) |

: 191—{PZ,C}1 1| - :

I Y9, = {P..C.V N add |

2= =11 N .

| : { z., 'L}z_] ! select DiffVG noise Text Prompt: |

: X : | "an astronaut walking |
\ _ - an | . . across a desert, planet |

| X Or = {P;,C;}; 1 differentiable : mavrs in the background." VoLvpsp ||

: e — e ! rasterizer R A |

| 2D image :

. N |

: ;‘g €dest (zt; Y,p,C t) :

: Backpropagate onto :

I SVG parameters - |

| |

I I

Synthesis through VPSD optimization I__

SIVE synthesizes vector graphics
with decoupled semantic hierarchy
based on textual prompts.

It consists of two parts:

1. Primitive Initialization;

2. Semantic-aware Optimization.

VPSD synthesizes high-quality,
diverse, and aesthetically appealing
vector graphics through score
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distillation from pre-trained diffusion

models using vector examples.



Vectorized Particle-based Score Distillation

VoLypsp(P, dest, x = R(0)) =

PSD Loss : J
V S 0SS Et,e,p,c w(t) (6¢(zt; Y, t) — €pest (Zt; Y, D, t))a_z

LoRALoss:  Liora = Etepell€pos (Ze3y,pC 1) — e||§

Reward Loss : Ereward — /\Ey [w(r(yhgd)est (y)))]

Total Loss : IIleiIl vI9£VPSD + Elora + )\r['reward
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Text Prompt:
“a man in an astronaut suit __
walking across a desert, planet
mars in the background."
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Figure. The process of VPSD
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Visualization results

“A detailed illustration of a castle on Sydney opera house
a floating iceberg in a 360-degree oil painting, by Van Gogh”;
snowstorm”; Iconography Iconographv

“A painting of a Chinese temple
with mountains in the
background”; Iconography

SVGDreamer supports six styles of SVG e gt

colors”; Iconography

results: Iconography, Pixel-Art, Ink and Wash,
Low-poly, Sketch and Painting.

“A colorful German shepherd”; “Seascape. Ship on the high seas. “A portrait of an astronaut. the

Different color suffixes represent different S High e’ eongephy

“A portrait of an astronaut. the
logo, MS_emoji_style™; logo, MS_emoji_style, Van Gogh

Iconography

style”; Iconography

SVG style types, and these style types do not

# :
need to be given in prompt, just by controlling —_owa v vin igeer s

the vector primitives.

“Bald eagle”; Low-poly “Scarlet macaw”; Low-poly “Wolf. flat 2d vector.”; Low-poly
iz SO
] NN\
‘ C D))
- -4 & \\ / /
“Abstract Vincentvan T msxav“'m the “A speeding “An airplane”; Sketch  “Black and white, Blg Wild Goose
Gogh Oil Painting éf;}:lﬁoﬁ‘:;c::r; Lamborghini”; Sketch simple horse flash Pagoda”; Ink
Elephant”; pa.in‘lcd"; tattoo”; Ink
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Qualitative Evaluation

CLIPDraw Diffsketcher(RGB) VectorFusion LIVE+VectorFusion SIVE+SDS Ours(from scratch) Ours
“A poster of « |
the great wall,  [Efof—+
teal and
orange color
scheme,

autumn colors”

“A painting of
a Chinese
temple with
mountains in
the
background”

Figure: Qualitative comparison of different methods.
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More applications

Stable Diffusion DeepFloyd IF GlyphControl TextDiffuser SVGDreamer (Ours)

Text Prompt

"a man in an
astronaut suit
walking across a
desert, planet mars
in the background.” £

Glyph:
SPACE
ADVENTURE
Journey To Mars

Text Prompt:

"an astronaut
walking across a
Jjungle, cold color
palette, muted
colors ."

Glyph:
SPACE
ADVENTURE
Journey To Mars

Text Prompt:

"a beautiful givl
in a business suit
walking across a
street, street

view in the

background."

Glyph:

SHE
POWER
- b A

Figure: Comparison of synthetic posters generated by different methods. The input text prompts and glyphs B
to be added to the posters are displayed on the left side. N




https://ximinng.github.io/SVGDreamer-project/ https://github.com/ximinng/SVGDreamer

Project Code



