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Motivation

ØThe existing airfoil datasets are relatively small-scale.

ØThe current datasets typically provide only a single condition.

ØThe current methods do not support progressive editing

existing designs.

ØLack of a comprehensive and clear codebase to compare and 

analyze different approaches.



Automatic Data Engine

1. Generation stage: 
l CST-assisted Generation
l Unconditional Airfoil Generation



Automatic Data Engine

2. Annotation stage: 
l Aerodynamic
l Geometric



Automatic Data Engine

3. Filtering stage



Dataset & Benchmark

Dataset presentation



Dataset & Benchmark

Two Airfoil Inverse Design Tasks



Dataset & Benchmark

The baseline methods for 
benchmarking the dataset



Dataset & Benchmark

Comprehensive metrics:

l Label error:

l Diversity:

l Smoothness:

l Success rate:



Analysis

Performance across different datasets



Analysis

Performance across different generated data

Performance across different design tasks



Visualization

Diverse airfoils generated by PK-DIT

ØA large-scale and diverse 

airfoil dataset.

ØImproving the capabilities of 

data-driven models.

ØProviding a more 

comprehensive benchmark.



Limitation & Future works 

2D airfoil inverse design
Deep Generative Model for Efficient 3D Airfoil 
Parameterization and Generation
Wei Chen and Arun Ramamurthy
Arxiv, 2021

3D airfoil inverse design

l Dealing with multiple conditions

l Optimization techniques integration

l Dimension extension



Thank you!

Github ArxivZhihu


