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Overview

SVGformer captures both geometric information and curve semantic 
information to handle long-term sequence relationships in SVG.

SVGformer can take original continuous format as input which can 
effectively reduce the token space in the embedding layer. 

SVGformer achieves new state-of-the-art performance on four 
downstream tasks of both Font  and Icon dataset.



Vector Graphics: Representation

• Bitmap
• Pixel level
• Hard to represent detail attributes

• Scalable Vector Graphics (SVG):
• Geometric primitives

• Lines, circles, polygons, splines
• Commands of varying length

• Long term dependencies
• Fonts 

• Stylistic features per family



Challenges

• Learnable Vector tokenization with continuous variables
• Long term sequence relationship:

• Geometric information for 2D sequence relationship is needed
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Method – SVGformer Architecture
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Method – Key Technologies
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Step1: Get the geometric information of raw SVG.             Step2: Map the geometric information back to raw commands.  

!!

!"
!#

!$

"#%

Geometric 
Self-Attention Module  

GCN

LinearV(𝑋&'
(,*)

K(𝑋&'
(,*)

𝑄(𝑡𝑜𝑝 𝑀 )

𝑆𝑝𝑎𝑟𝑠 −
𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛
Score

+ Soft
Max

MatMul

[𝑋$!]𝐴

𝐺 = (𝑋"#! , 𝐸!)

𝑋"#
!,$

Et

Geometric 
Information Extraction



DeepSVG LayoutT OursDeepSVG LayoutT OursResults – Fonts, Reconstruction

Reconstruction results on various glyphs. 
From left to right, the original SVG (black), 
DeepSVG (orange), LayoutTransformer 
(green) and our SVGformer (blue), 
respectively. 



Results – Fonts, Retrieval

Query Top7 retrieval results on all candidates

Query Top7 retrieval results on same scope

• Retrieval results from all 
glyphs. Results for DeepSVG
are shown in orange, and 
results for SVGformer in blue.

• SVGformer always retrieves 
the same glyph as the query 
when searching from all 
glyphs.



Results – Fonts, Retrieval

Query Top7 retrieval results on all candidates

Query Top7 retrieval results on same scope

• Retrieval results from all 
glyphs. Results for DeepSVG
are shown in orange, and 
results for SVGformer in blue.

• SVGformer can return results 
in more similar styles when 
searching for a specific glyph.



Results – Fonts, Interpolate
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• Interpolations between glyphs. 
Results for DeepSVG are shown 
in orange, and results for 
SVGformer in blue. The first and 
last columns are the given glyphs 
to be interpolated, and the middle 
columns are the interpolations.

• SVGformer can give more 
meaningful and smooth results 
with fewer artifacts and 
contortions when handling both 
translations and deformations



Results – Icons, Reconstruction

Reconstruction results on Icons. From left to 
right, the original SVG (black), DeepSVG 
(orange), LayoutTransformer (green) and our 
SVGformer (blue), respectively. 
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Results – Icons, Retrieval

Query Top7 retrieval results on all icons dataset 

Query Top7 retrieval results on all icons dataset 



Results – Icons, Interpolate
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