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Persistent Homology

Do existing methods produce a correct and good PD?
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How to Construct a Correct PD

• A correct PD must be robust to noise
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How to Construct a Correct PD

• A correct PD must be robust to noise
• A correct PD must be robust to varied densities
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Λ-filter

Φ(x | Λ) = [
e−ηℓ(x,v1)

Υℓ
, ...,

e−ηℓ(x,vψ)

Υℓ
]⊤

s(x, y | Λ) = ⟨Φ(x | Λ),Φ(y | Λ)⟩

κ̂(x, y | X) =
1

t

t∑
i=1

s(x, y | Λi)
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f̂Λ(x) = 4min
y∈X

(1− κ̂(x, y|X))
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Artificial Data

Noise and Varied Densities Coexist
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Real-world Datasets

http://www.lamda.nju.edu.cn

http://www.lamda.nju.edu.cn


http://www.lamda.nju.edu.cn

Classification of Bone Scripts
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Visualization of Immune Cells
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Conclusions

• Investigating the shortcomings of existing methods to produce correct and
good PDs.

• Highlighting the importance of the problem of the lack of robustness of PD
when noise and varied densities coexist in a point cloud.

• Proposing a new data-dependent kernel and a new method to produce a PD
in order to address the above problem.

• Showing that using a good PD significantly improves the visualization outcome
of t-Distributed Stochastic Neighbor Embedding and the classification accuracy of
Support Vector Machines.
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