
Task: Vectorization of scanned document

• Improved reading experience and photocopying quality; reduced file size 
• Difficulty: Low scanning image resolution and severe loss of character details 
• Observation: The same character will appear multiple times in the document
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Algorithm Overview

1. Extract 2. Cluster

扫描文档图像

• • •

• • •

• • •

• • •

• • •

• • •

4. Vectorizatioin

矢量文档

• • •

• • •

• • •

3. Merge

5. Write
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1. Character extraction based on connected domain

Scan document images
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2. Clustering based on character similarity
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3. Merge-based super-resolution

Align

Merge
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4. Sketching based on Potrace

Binarize Potrace

Merged Character Vector Character
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5. Result & Comparison

Input

Adobe Illustrator

This method
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Over-Smoothen SerifsMerged Image

Binarization

Remained Issue: Loss of Serif Details
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Vectorization



Binarization
Vectorization

Improved Based on Machine Learning

Merged Image

Deep Learning 
Model a

Target Vector

Xi Yi
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Construct Training-Set: Merged Image Xi

Rasterize

Add Noisea
SVG Vector Character

Merge

Xi
Low-res Noisy Images
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Construct Training-Set: Target Vector Yi

  is represented in a format resembling the Marching-Square AlgorithmYi

Each grid cell corresponds to a Case above

Divide into H × W Grid
SVG Vector Character
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Image of Cell (i, j) Case of Cell (i, j)
Optimize vertex 

coordinates
Encode to fixed-length 
vector representation

(length = 12)

H × W cells in total, so the entire grid is represented as a  H × W × 12 tensor

12

Construct Training-Set: Target Vector Yi



SVG Vector Character
(H, W, 12) Tensor

Yi
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Construct Training-Set: Target Vector Yi



Learn the mapping of    with CNNXi → Yi

X1, . . . , XN Y1, . . . , YN

( )H × W × 1 ( )H × W × 12

CNN
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Results & Comparison

Previous (Potrace) CNNInput 15

high-fidelity serif
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