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Summary LSSOT Embedding and Metric Cortical Surface Registration
We propose to embed spherical distributions into an 𝐿! space via 
Linear Spherical Sliced Optimal Transport (LSSOT). The LSSOT 
embedding induces a novel spherical metric and enhances the 
efficiency of group analysis in spherical domains.

Background
• Spherical Radon Transform ℛ projects spherical distributions on 

great circles. For a density function 𝑓 ∈ 𝐿" 𝕊#$" ,	 and a rank 2 
projector 𝑈 ∈ 𝑉!(ℝ#) that intersects 𝕊#$" at a great circle,
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• Linear Circular Optimal Transport (LCOT) embeds circular 
distributions into an 𝐿! space and induces a metric on 𝒫(𝕊").

Circular Optimal Transport:

Linear Circular Optimal Transport:
1. Fix the reference measure 

𝜇 = 𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝕊!) ,
and let ℎ 𝑥 = 𝑥 "; 

2. The optimal 𝛼∗ = 𝔼 𝜈 − 1/2 in Eq. (1)
3. The LCOT embedding is defined as

 𝜈̂ 𝑥 ≔ 𝐹$%! 𝐹& 𝑥 − 𝛼∗ − 𝑥, ∀𝑥 ∈ 0, 1
4. The LCOT metric: 𝐿𝐶𝑂𝑇" 𝜈!, 𝜈" = 𝜈̂! − 𝜈̂" '!(𝕊")
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• Fix the reference measure µ = Uniform(Sd�1
);

• The LSSOT Embedding for ⌫i 2 P(Sd�1
):
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• The LSSOT metric:
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Computation Efficiency
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Rotation and Scaling Geometry
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LSSOT for Rotating VMFs LSSOT for Scaling VMFs 
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Interpolation using Gradient Flow
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Point Cloud Interpolation


