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Restyling to Well-Designed Charts



Well-Designed Charts on the Web

• Good templates for style imitation

• Store as bitmap images
• Hinder machine interpretation of visual 

settings

• Cannot be applied automatically



Chart Restyling

Online chart image



Overview of Style Extractor
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Overview of Style Extractor

Chart images

Visual Property Aware attention

Object Detection
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Positional Encoding for Spatial Relationship

• Data label position relies on the relation between data labels and the bars 
(InsideEnd/InsideBase/Center/OutsideEnd/…)

• Relative position indicator of object k: 𝑝𝑘 ∈ ℛ5

• Distance to the nearest object 

• Mapped to a vector ℎ𝑘 = 𝑉 ∙ 𝑝𝑘



Our Dataset

• 187,059 chart images with visual properties and bounding box 
annotation
• Crawl Microsoft Excel files (.xlsx) on the Web with meta information already

• Convert the files to images as our dataset
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Baselines

• Rule System
• Train the Faster-RCNN to detect bounding boxes of chart objects

• Simple rules with the object detection results (e.g., if a title is detected, predict 
“HasChartTitle” as True)

• Image-Encoder-Only Classifier (IEC)
• Only use Image Encoder in the network

• Object-Encoder-Only Classifier (OEC)
• Only use Object Encoder in the network



Results



Error Analysis

I. Charts with complicated relations II. Object detection error propagation

Faster-RCNN wrongly detect as bar object



Summary

• In this paper, we explore the task of chart restyling
• Extracting visual properties from chart images

• End-to-end network with relative positional encoding

• Construct a large-scale dataset of chart images from real-world data

• Future Work
• Consider more chart types and more visual properties


