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AI for VIS: Automated Visualization Design and
Evaluation

(KG4Vis, IEEE VIS 21,
Best Paper Honorable Mention Award)

Visualization Design

Visualization Evaluation

(Structure-aware Visualization Similarity, CHI 22,
Best Paper Honorable Mention Award)



Standard Charts
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Chart Recommendation

4K. Z. Hu, M. A. Bakker, S. Li, T. Kraska, and C. A. Hidalgo. Vizml: A machine learning approach to visualization recommendation. CHI, 2019.



Research Question

5K. Z. Hu, M. A. Bakker, S. Li, T. Kraska, and C. A. Hidalgo. Vizml: A machine learning approach to visualization recommendation. CHI, 2019.

Can we achieve visualization recommendation that requires no manual 
specifications of rules and guarantees good explainability?



KG4Vis: A Knowledge Graph Based Approach for 
Visualization Recommendation

(KG4Vis,IEEE VIS 2021, Best Paper Honorable Mention
Award) 6



KG4Vis
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Our knowledge graph (KG)-based visualization recommendation 
approach is data-driven and explainable.



Feature Extraction

8
K. Z. Hu, M. A. Bakker, S. Li, T. Kraska, and C. A. Hidalgo. Vizml: A machine learning approach to visualization recommendation. CHI, 2019.



KG Construction
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Entities:
• Discretized continuous features

• Use each interval after discretization as an entity
• Categorical features
• Data columns
• Visual designs

Relations:
• Defined based on entity types



Embedding Learning
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A. Bordes, N. Usunier, A. Garcia-Duran, J. Weston, and O. Yakhnenko. Translating embeddings for modeling multi-relational data. NeurIPS, 2013.
Z. Sun, Z. Deng, J. Nie, and J. Tang. Rotate: Knowledge graph embedding by relational rotation in complex space. ICLR, 2019.

Triplet (denotes an edge in KG):

or

TransE scoring function (measures the possibility of a triplet):

TransE assumption:
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Inference

Rule structure:

1. Compute rule score (possibility of the rule):

or

2. Aggregate all suitable rules' scores of a data column:

3. Recommend the design with the highest score

Inference steps:

Inference
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Results – Expert Interviews
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Ø Most of the rules are of high quality, but
some features need to be further
improved

Ø The recommended visualizations are
correct

Average scores of recommended visualizations



Results – Case Study
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Explainable Visualization Recommendation



Evaluation of Visualization Similarity
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It is the key task of chart retrieval!

Google Search Trend: Chart has surpassed Image around 2020



Evaluation of Visualization Similarity
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Visualization similarity == image similarity?



Structure-aware Visualization Retrieval

16
H. Li, Y. Wang, A. Wu, H. Wei and H. Qu

CHI 2022 (Best Paper Honorable Mention Award)



Structure-aware Visualization Similarity

Our approach extracts both structural and visual information from visualizations
17



Results – Case Study

18Top-5 retrieved similar visualizations



Results – User Study
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Our approach (S&V-Fusion) outperforms others with statistical significance (p < 0.001).



Experience and Tip Sharing
20



1. Massive Reading, Writing and Thinking

- Regular and massive reading

- Curiosity
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1. Massive Reading, Writing and Thinking

Example 1: KG4Vis

22

Li, Haotian, Huan Wei, Yong Wang, Yangqiu Song, and Huamin Qu. “Peer-inspired student 
performance prediction in interactive online question pools with graph neural network.” CIKM 2020.



1. Massive Reading, Writing and Thinking
My research path towards AI4Vis
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Timeline Infographics
IEEE VIS 19

KG4Vis
IEEE VIS 21CNN for Graph Readability

CGA 19

DeepDrawing
IEEE VIS 19

AmbiguityVis
TVCG 16

Nonuniform Timeslicing
IEEE VIS 19

Animated Transition
TVCG 18

ML4VIS Survey
TVCG 22

VIS Similarity
CHI 22

Graph Visualization AI4VIS



1. Massive Reading, Writing and Thinking
Some useful tools to keep yourself updated on the
latest VIS research:
- Google scholar recommendation

- Subscribe the mail list of Arxiv, TVCG,
CGA, etc.

- Go through the latest
conference proceedings
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1. Massive Reading, Writing and Thinking

“The best way to have a good idea is to have a lot 
of ideas and throw away the bad ones.”

- Linus Pauling
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2. Do Research of High Impact

26
https://speakerdeck.com/kotarohara/identifying-research-questions

https://speakerdeck.com/kotarohara/identifying-research-questions


2. Do Research of High Impact

27
https://speakerdeck.com/kotarohara/identifying-research-questions

https://speakerdeck.com/kotarohara/identifying-research-questions


3. Get Used to the Uncertainty of Research

Example 1: Structure-aware Visualization Retrieval

28
https://www.snorkel.org/



3. Get Used to the Uncertainty of Research

Example 1: Structure-aware Visualization Retrieval
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How can we achieve efficient visualization labeling?

How can we evaluate the similarity between visualizations?



3. Get Used to the Uncertainty of Research

30https://mp.weixin.qq.com/s/3yyX0biQ9VIyB4kM2TfuPA

https://mp.weixin.qq.com/s/3yyX0biQ9VIyB4kM2TfuPA


4. The Secret of Paper Awards

(Research Quality) x (Luck)
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5. Visualization Paper Writing
Writing VIS Research Paper is Easy
• Template Structure

• Introduction
• Background/Literature Review
• Proposed Method
• Experimental Results and Analysis
• Conclusions

• Template Paragraphs/Sentences…
• No need to have rich vocabulary!

32

FILL IN

FILL INFILL IN

FILL IN

FILL IN FILL IN

Note: Part of the visualization paper writing slides are adapted from the sharing by Dr. Yi Mei (Victoria University of Wellington) at SSCI 2022.



5. Visualization Paper Writing
Writing VIS Research Paper is Hard

• Make readers understand your work

• Make readers like your work

• Make readers benefit from your work

33



5. Visualization Paper Writing

Lessons I learned

• Clearly Distinguish existing work and your new work

• Consider your Audience

• Tell a good Story (which can be different from the fact)

• Be Honest (NO over-claim / under-claim)
34

D A S H



5. Visualization Paper Writing
Introduction

• Key: Motivations and Goals/Contributions

• Focus on the “Why” questions
• Why do you study this problem? 
• Why do you use this visualization or technique? 
• Why do you propose this contribution (e.g., a new 

visualization design)?

• Follow a clear logic flow
35
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Why do you focus on
visualization retrieval?

What are the limitations
of existing studies?
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Why is the structural
information so important?

What is the major
idea/contribution of the
proposed approach?



5. Visualization Paper Writing
Related Work

• Key: Taxonomy and Major Difference

• What is the taxonomy of existing research?

• What is the major difference between your work and existing
studies?

• NO important literature is missing
38
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What is the taxonomy of
existing work?

What is the main
difference?



5. Visualization Paper Writing
Proposed Visualization or Method

• Key: Be Clear

• NO mixture with existing work! Highlight the new/different 
parts

• Overview first, details in the subsections

• Provide necessary justifications for your visualization designs
or techniques 40



5. Visualization Paper Writing

41

Method Overview

Details in the subsections



5. Visualization Paper Writing
Evaluation

• Case study vs. usage scenario

• Who conducted the study?

• Are the authors involved?
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5. Visualization Paper Writing
Abstract

• Key: Why, what, how 

• The hardest part to write
• Although at the beginning, usually the last to write
• Notice the word limit: write everything first, and then cut
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5. Visualization Paper Writing
Tips

• Keep writing, don’t worry about writing quality in the first place

• Use topic sentences: One topic sentence per paragraph, then 
expand

• Maintain a database of template sentences/words

44

Of course, good PAPER 
comes from good WORK
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