
Design & Methodology

➢ This paper posits that an alternative representation of images, vector graphics, 
can effectively surmount this limitation by enabling a more natural and 
semantically coherent segmentation of the image information.

➢ Comparison between the visual representation of “grid” token and our proposed 
“stroke” token. Instead of tokenizing pixels from raster images, we explore a novel 
visual representation by tokenizing codes, from another image format—Scalable 
Vector Graphic (SVG). “Stroke” tokens have the following advantages: (1) 
inherently contain visual semantics, (2) naturally compatible with LLMs, and (3) 
highly compressed.

➢ StrokeNUWA achieves up to a 94× speedup in inference over the speed of prior 
methods with an exceptional SVG code compression ratio of 6.9%.

ExperimentsAbstract & Motivation

➢ Top-Level Design
➢ StrokeNUWA contains three core components: 1) a Vector Quantized-

Stroke (VQ-Stroke) for SVG compression; 2) an Encoder-Decoder-based 
LLM (EDM) for SVG generation; and 3) an SVG Fixer (SF) for post-
processing.

➢ Training Pipeline: Firstly, VQ-Stroke compresses each SVG into stroke 
tokens; secondly, EDM utilizes the stroke tokens produced from VQ-
Stroke to generate SVG code; finally, the generated SVGs are fed to SF for 
post-processing, making sure they conform to the stringent syntactical 
rules of SVG code.

Generated Cases

Partial experimental results, please refer to the paper for more results.

Code/Project Homepage: https://github.com/ProjectNUWA/StrokeNUWA

➢ More Details about VQ-Stroke
➢ VQ-Stroke contains two main stages: 1) “Code to Matrix” stage that 

transforms SVG code into the matrix format suitable for EDM input; and 
2) “Matrix to Token” stage that transforms the matrix data into stroke 
tokens.

➢ Code to Matrix aims to decomposes all the paths within the SVG into 
distinct basic commands and combines their corresponding vectors 
into a matrix form.

➢ Matrix to (Stroke) Token utilize a VQVAE-like module, which is shown in 
the right. 

➢ More Details about EDM and SF
➢ EDM is designed based on the T5 model architecture. We freeze the 

encoder part of EDM and train the decoder part to utilize the textual 
guided capability of T5 model.

➢ SF module can post-process the generated SVGs. We introduce two 
strategies: Path Clipping (PC) and Path Interpolation (PI). 
➢ PC direct substitutes each SVG command’s beginning point with the 

endpoint of adjacent SVG commands, making the SVGs more 
streamlined.

➢ PI adds an extra command to force the previous command’s endpoint 
to move to the beginning point of the next adjacent command, making 
the SVGs have more details.

Noting: We provide 

partial generated cases 

here. For more details, 

please refer to our paper.

StrokeNUWA is capable 
of generating graphics 
that more closely 
resemble the Golden 
SVG—evidenced by the 
lowest FID and the 
highest HPS. Besides, 
Stroke Token not only 
aligns closely with the 
Golden standard SVG 
but also markedly 
enhances the generation 
speed
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