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Motivation 
1. Automatic visualization seeks to support data analysis and 
pattern finding for novice or casual users, while the currently 
adopted limited data transformations fail to capture complex 
patterns such as clusters and correlations. 
2. Recent advances in feature engineering provide the potential 
for more kinds of automatic data transformations, while the auto-
generated transformations lack explainability concerning how 
patterns are connected with original features.  
3. An explainable automatic approach for involving extended kinds 
of data transformations in automatic visualization is needed.  
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Main idea 

1. To tackle these challenges, we propose a novel explainable 
recommendation approach.  
2. The space of feasible data transformations is summarized 
and delineated.  
3. The measures on explainability of transformation operations 
are defined. 
4. A recommendation algorithm is designed to compute optimal 
transformations, which can reveal specified types of patterns 
and maintain explainability. 
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Method 
1. The transformations are defined as operations that transform 
the original data into new forms. Feasible transformations are 
derived from research literature and summarized as three 
categories: data preparation (DP), data mining (DM), and data 
wrangling (DW).  
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Method (Cont’d) 
2. The explainability of data transformation is studied through 
user experiments. Three explainability measures and a pruning 
searching approach are proposed: 

 Over-transformation  
 Dimension matching 
 Semantic information 
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Method (Cont’d) 
3. In a complete recommendation workflow, the proposed 
method contains three progressive parts: 
 space 
 searching 
 scoring 

The method constructs a tree-structure search space, searches 
explainable transformation paths, and evaluates the resulting 
visualizations. 
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Major results 
A prototype system was implemented to validate the 
proposed approach. 

Front In
form

 Technol E
lectro

n Eng



Major results (Cont’d) 
Two usage cases of the system based on two real-world 
datasets are demonstrated. 
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Major results (Cont’d) 

A quantitative expert comparative experiment and a 
qualitative user experiment were conducted. 
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Conclusions 

1. A novel data transformation recommendation approach was 
proposed for enhancing the pattern discovery ability of 
automatic visualization.  

2. A space of feasible data transformations was summarized by 
surveying the literature, and a pilot study was conducted to 
locate three significant influencing factors and proposed the 
comprehension load to quantify them.  

3. A prototype system was implemented to validate and 
evaluate the approach. Usage cases and user study 
demonstrated the effectiveness and efficiency of the approach.  
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