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Motivation

e Sketch has long been the key form of visual expression.

e Even people with little experience can easily sketch simple objects and ideas.
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e \When creating complex scenes, individuals often start with a rough or given partial
sketch.

I want that woman and a man
chatting in the park...

Partial sketch
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However, many struggle to complete it into a final complex sketch that maintains a
unique and consistent style
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AutoSketch -

i 2022 4
e anovel style-aware vector sketch completion method that takes a text prompt and a
partial sketch as input.
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Limitation of Previous Works

e EXxisting studies used sketch datasets and various deep learning models

o However, given their reliance on these sketch datasets, such methods generally
generate sketches of only simple objects.

e Synthesis-through-optimization paradigm

o These methods mainly focus on generating sketches that match the prompt
content in a predefined style, while neglecting the style of the input sketches.
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Input prompt

Completed sketch
A sketch of a woman and a man
chatting in the park
)
Stage 1: Content-centric sketch completion -
Input sketch Stage 2: VLM-based sketch style adjustment N
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Method Overview

Input prompt

Augmented prompt
(a) Prompt A sketchof a
A sketch of augmentation woman and a man

awoman and a

man chattingin | [ | sketchy,
the park expressive, raw,
gestural
b) Stroke optimization for completion
Input sketch ®) g P
= TN W e
At (LGl i 7/
¥ A0 o oS
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chatting in the park,

Stage 1: Content-centric sketch completion

(c) Style difference detection and
code generation

Intermediate
sketch

def adjust_stroke_style(path_data):
parsed_path = parse_path(path_data)
enhanced_segments = []
for seg in parsed_path:
if (seg, CubicBezier):

midpoint = seg.point(9.5)
enhanced_segments.append(Line(start=seg.start,\\
end=midpoint))
enhanced_segments.append(Line(start=midpoint,\\
end=seg.end))

smoothed_segs = []

for i in ( (enhanced_segments) = 1):
start = enhanced_segments[i].start
end = enhanced_segments[i + 1].end
smoothed_segs.append(Line(start=start, end=end))

enhanced_path = .join(seg.d() for seg in smoothed_segs)
return enhanced_path
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Completed sketch
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Stage 2: VLM-based sketch style adjustment 8



Method Overview

Input prompt

Augmented prompt
(a) Prompt A sketch of a
A sketch of augmentation woman and a man
awomananda L _,  chatting in the park,
man chatting in sketchy,
the park expressive, raw,
gestural
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(b) Stroke optimization for completion
Input sketch

ControlNet
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Stage 1: Content-centric sketch completion
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e We render the input sketch and use a VLM to extract its global abstraction and local

style cues.

e These descriptions are appended to the original prompt to form an augmented

prompt.
Input prompt

A sketch of awoman and a
man chatting in the park

Input sketch

(a) Prompt
augmentation

D
o

Augmented prompt

A sketch of a
woman and a man
chatting in the park,
sketchy,
expressive, raw,
gestural
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We render the input sketch and use a VLM to extract its global abstraction and local

style cues.
These descriptions are appended to the original prompt to form an augmented

prompt.

(b) fixed augmentation (c) adaptive augmentation

“a sketch of a lion in the amusement park, “a sketch of a lion in the amusement park,
non-photorealistic style”

(a) input prompt

“a sketch of a lion in the amusement park’

cute, bold, playful, cartoonish”

“a sketch of a goat in front of a farm, “a sketch of a goat in front of a farm,
non-photorealistic style” elegant, fluid, minimalist, refined”
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Intermediate
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Completed sketch

s

def adjust_stroke_style(path_data):
parsed_path = parse_path(path_data)
enhanced_segments = []
for seg in parsed_path: _A
if isinstance(seg, CubicBezier):
# Simplify curves by splitting them — J
midpoint = seg.point(®.5) \
enhanced_segments.append(Line(start=seg.start,\\
end=midpoint))
enhanced_segments.append(Line(start=midpoint,\\
end=seg.end))
# Smooth paths by reducing unnecessary points
smoothed_segs = []
for i in range(len(enhanced_segments) - 1):
start = enhanced_segments[i].start
end = enhanced_segments[i + 1].end
smoothed_segs.append(Line(start=start, end=end))
# Combine segments into an SVG path string
enhanced_path = " ".join(seg.d() for seg in smoothed_segs)
return enhanced_path

Stage 2: VLM-based sketch style adjustment 13
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e Iterative style differences detection and code generation process
o Style difference detection

o Adjustment code generation

Style Difference
Intermediate
sketch thickness: Black strokes vary in thickness, with an average of about 4-5
times thicker than blue strokes, which have a consistent stroke-width of 0.5.
(c) Style difference opacity: Black strokes have significantly lower opacity, with most near 0.05
detection compared to blue strokes at 1.0.

global abstraction level: Blue strokes depict more detail and crisp

- 5 representation, while black strokes provide a looser, sketchier abstraction
with denser detail.

other: The overall composition demonstrates that blue lines have a wider
spacing between them, creating a cleaner, less clutered appearance
compared to the dense and closely packed black lines.
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e Iterative style differences detection and code generation process

o Style difference detection

sketch style
o Adjustment code generation
local curve level global abstraction level
geometry appearance
(shape) (textures)
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e Iterative style differences detection and code generation process

o Style difference detection

o Adjustment code generation

Intermediate
sketch
Augmented prompt

A sketch of awoman and a
man chatting in the park,
sketchy, expressive, raw, .
gestural (c) Adjustment

code generation

Style Difference -

thickness: Black strokes vary in thickness, with an average of about 4-5
times thicker than blue strokes, which have a consistent stroke-width of 0.5.
opacity: Black strokes have significantly lower opacity, with most near 0.05
compared to blue strokes at 1.0.

global abstraction level: Blue strokes depict more detail and crisp
representation, while black strokes provide a looser, sketchier abstraction
with denser detail.

other: The overall composition demonstrates that blue lines have a wider
spacing between them, creating a cleaner, less clutered appearance
compared to the dense and closely packed black lines.

def adjust_strc

_style(path_data):
for elem in parent.findall('.//svg:path', nan
style = elem.attrib

if 'stroke' in style and style['stroke'] != 'rgb(51, 102, 178)':

stroke_width = float( get('stroke-width', 2.0))
stroke_opacity = float(style.get('stroke-opacity', 1.0))
i stroke_opacity < @.12: Completed sketch
parent.remove (e
continue
style[ 'stroke-width'] = str(max(@.5, min(stroke_width, » 2 (_:)\
le['stroke-width'] * .9))) -
style[ 'stroke-opacity'] = str(min(max( ity, 0.95), 1.9)) ﬂ
d = style.get('d', '") v
new_d = re.sub( g /

r”([MLCT)\s*(-2\d+\. 2\d*)\s*(-2\d+\.?\d*)”,
lambda match: h.group(1)

{float (m .group(2)) + 2} {float(m:
style['d"] ew_d

16



Comparison with Existing Methods

(g) Ours (first stage)
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(d) DiffSketcher

(b) SketchDreamer (f) Gemini Co-Drawing

(a) input sketch & augmented prompt
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“a sketch of a man in the classroom,
whimsical, minimal,
expressive, dynamic”

“a sketch of a woman beside the beach
minimalistic, clean, expressive, modern”

“a man using the mixer in the kitchen
minimalist, detailed, precise, clean”
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e User evaluation results

Style Content

R N

94.29

(a) vs.

SketchDreamer 86.43

10.36

SINES 92.14 7.50 0.36 55.71 40.36 3.93

DiffSketcher
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Diverse Sketch Scenario

[ J
(a) ;
“a sketch of a complete ' )
flower in the room” 4 :
I ?
(b)
“a sketch of a complete

flower on the table”
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Iterative sketch completion: sketches with different prompts, or distinct sketches

L

edit sketch complete ‘,
ﬁ Al !
add a new flower) & w“ i
_ ::K';J——
7577 7 W\ Ki
AN
update prompt a sketch of a complete

flower on the table
with the curtained window”
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Generalization of VLMs

partial sketch

“a sketch of a cat beside

(a) GPT-40 the river in the grass,
bold, sketchy, expressive,

simplistic”

“a sketch of a cat beside

- the river in the grass.
(b) Gemini _ river in the grass,
simple, minimalist, expressive,
dynamic”

“a sketch of a cat beside
the river in the grass, @)
) e minimalist, bold, stylized,
abstract” A/ %
augmented prompt guidance image comp eted sketc
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Conclusion

AutoSketch, a style-aware vector sketch completion method that accommodates

cdlt sketch
\

[ J
diverse sketch styles by leveraging a pretrained VLM.
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(a) one-step sketch completion

“a sketch of a woman

chating with a man
in the park”

% » % (add a bxrd)

(b) iterative sketch completion
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Thank You

1)
“a sketch of a complete ' )@i edit sketch
. 2 ﬁ ) ' ﬁ
flower in the room ~ ) (add a new flower)
2) 9
“a sketch of a complete update prompt

—_—

flower on the table” ) —_—

-

“a sketch of a
flower on the table

complete

complete
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