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Poor Designs are Prevalent



Poor Designs are Prevalent



Hard to extract data

Hard to index and search

Hard to redesign

Bitmap Images are Common



The Challenge

Computational Visualization Interpretation
Given a bitmap image of a chart:

Determine the chart type (bar, pie, etc)
Infer a model of the underlying data

Applications
Retarget to new charts or visual styles
Data extraction, indexing & retrieval
Evaluate visualization designs



Type: Pie

Data Table
AIDS 70.0%
Parkinson' 6.0%
Prostate 5.2%
Alzheimer's 5.1%
Diabetes 5.1%
Hepatitis C 4.0%
Hepatitis B 3.5%
Cardiovasc… 1.1%
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“Pie”



“Bar”



Prior Work

State-of-the-Art: Prasad et al. 2007
Combines many vision features: Image 

Segmentation, HOG, SIFT, and more
Input to a Multi-Class Support Vector Machine
Achieves 80% classification accuracy across 5 

classes: bar, pie, line, scatter & surface charts

Our Approach: Unsupervised Feature Learning
Image features at the level of graphical marks
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Perform K-Means clustering…



Cluster centroids are treated as a codebook.
These patches serve as our image features.



Bar Charts

Pie Charts

Scatter Plots
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Chart Image Classification

SVM 
Classifier “Pie” Mark & Data 

Extraction



Classification Results

Prasad Corpus: 667 images, 5 chart types

5-way Classifier Accuracy
Prasad et al. 84%
ReVision Image Features 88%

What about text features?





Textual Features

Histograms of:
Text pixels per image region (8 x 8 grid)
Text label geometry (position, width, height)
Angles between label pairs
Distances between label pairs

Each histogram is normalized and then 
concatenated to the final feature vector.



Classification Results

Prasad Corpus: 667 images, 5 chart types

5-way Classifier Accuracy
Prasad et al. 84%
ReVision Image Features 88%
ReVision Text Features 66%
ReVision All Features 90%

Binary Classifiers Accuracy
ReVision All Features 96%



Classification Results

Extended Corpus: 2,601 images, 10 chart types

Classifier Accuracy
ReVision Image Feat., 10-way 80%
ReVision Image Feat., Binary 96%
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Initial Assumptions
No 3D effects, stacked bars, or exploded pies

Marks are shaded with (nearly) constant colors
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Bar charts: Axis extraction
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Bar charts: Data extraction
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Bar charts: Data extraction
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Bar charts: Data extraction
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Pie chart extraction
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gradient
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Extraction Results
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Average Data Extraction Error

Average chart size: 452 x 342 pixels

Bar Charts: 0.0093 Pie Charts: 0.0034

Error = | true_value – est_value | / max_value
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Compare area of circles



Compare length of bars



Absolute Log Estimation Error

Position 1
Position 2
Position 3
Length 1
Length 2
Angle
Area (Circular)
Area (Rect 1)
Area (Rect 2)

Graphical Perception Experiments

Heer & Bostock, 2010



Most accurate Position (common) scale
Position (non-aligned) scale

Length

Slope

Angle

Area

Volume

Least accurate Color hue-saturation-density













Bar Chart Redesigns



Pie Chart Redesigns



Future Work
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Extracting Legends



Inferring Densities



Generative Model
Infer chart specifications, 
not just backing data.

/* Sizing and scales. */
var w = 400,
h = 250,
x = pv.linear(0, 1.1) 

.range(0, w),
y = pv.ordinal(pv.range(10))

.splitBanded(0, h, 4/5);

/* The root panel. */
var vis = new pv.Panel()
.width(w)
.height(h)
.bottom(20)
.left(20)
.right(10)
.top(5);

/* The bars. */
var bar = vis.add(pv.Bar)
.data(data)
.top(function() y(this.index))
.height(y.range().band)
.left(0)
.width(x);
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