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Context

Vectorization of pixel art image

Input pixel art Our Interactive Depixelization process Final result

Contribution:
= Spring simulation based method
= [nteractive framework < Really important for disambiguation
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Method

Four steps:
= Clustering < User interaction
= Path generation
= Spring simulation < User Interaction
= Optimization

GdL - 6 mars 2024



Method - Clustering

Creation of similarity graph

X ambiguous connections
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Method - Clustering

Creation of similarity graph

X ambiguous connections

7V LI_7V .
Automatic scheme (default): =
| l
(a) N (b)
Foreach (ab)and (cd)  ~_ .  J(@b),if|Calor|Cylis the least 4 | ¥4 |
the intersecting edges " 7" | (c,d),if |Ce| or |Cy| is the least = N

(c) (d)
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Method — Path generation

Creation of path around pixel clusters
= Merge edges nodes
» Process corner nodes

@ Cornernodes
‘ Edges nodes

Figure 8: Corner
and Edge nodes

Standard cases for corner nodes
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Method — Path generation

Creation of path around pixel clusters

= Merge edges nodes
= Process corner nodes

@ Cornernodes
. Edges nodes

Figure 8: Corner
and Edge nodes

Corner nodes

Corner nodes with diagonal connection

Standard cases for corner nodes
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Method — Spring simulation

Three forces
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Method — Spring simulation

Three forces

= Original position [, = (}_50 — ﬁ) |Py—P
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Method — Spring simulation

Three forces

= Original position [, = (}_50 — ﬁ) |Py—P

— —

= Neighbors Fy; = (PM —P) - Kn
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Method — Spring simulation

Three forces

= Original position [, = (}_50 — ﬁ) |Pp—P|-Kp
= Neighbors Fy; = (P'M —1_5) - Kn

= Shape area ﬁAi — (ﬁ — ﬁAE) . (1 — AI)
AI()
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Method — Spring simulation

Three forces

= Original position [, = (ﬁo _ ﬁ) Py —P|-K,
= Neighbors Fy; = (P'M —1_5) - Kn
,, - | Ai
= Shape area Fyi = (p _ PAE) : (1 _ )
AI()
PO
Final force F ’T
L B} B} i
F =Fp+ Z Fni + Z Fy; p L o =g
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Method — Spring simulation

Three forces

= Original position [, = (}_50 _ ﬁ) |\P, — P|-K,
= Neighbors Fy; = (ﬁm —ﬁ) - Kn
= = = | | Al
= Shape area Fy; = (P_PAE) : (1 — _)
AE()

Final force

F=Fo+ ) Fni+ Y Fai
IENS IEAS
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Method — Spring simulation User interaction

Simple mode

Before and after adding sharp corners Before and after smoothening

~eeddE T

Sharp edges can be obtained
Advanced mode
Before and after weakening Before and after strengthenin

& Weaken base force

Brush size: 30
Brush Strength: 5.0
Strengthen base force

Brush size: 30
Brush Strength: 5.0

O (o]

—__|5trengthen base force

Brush size: 10
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Method — Output optimization

Creation of the curve network (V, E)

Minimize the following bezier curve

e(e)= ) |[B(tp) —p I3

peESe
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Method — Output optimization

Creation of the curve network (V, E)

Minimize the following bezier curve

e(e)= ) |[B(tp) —p I3

peS”
/K ))
- \/
° N\
) ;7 AN
Bezier fitting Curve grouping Layering Recoloring
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Results
Video

b&ﬁtt%ﬁ 00
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https://www.youtube.com/watch?v=4p-dwSmXOPM

Results - Comparison
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