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Project Goals

Fundamental question of 
computer science:

How can we quantify the 
natural world?

• Surface area

• Volume

(of the individual brain regions)

• Gyrification index



Fetal Brain Image Processing Pipeline
(Semi-)Automated volumetric analysis of brains



Tissue Classification
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Marching Cubes for White Surface

https://youtu.be/U1geauZlpqA

https://www.youtube.com/watch?v=U1geauZlpqA
https://www.youtube.com/watch?v=U1geauZlpqA


Surface Fitting Parameters

Factor Parameters

Self-intersection Weight, distance constraint

Mesh smoothing Weight

Boundary fitting Weight, sampling

Step Size, number of iterations



Chamfer Distance Map



Combined 
Chamfer Map



Gradient Slope Kink
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Blurring
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Blurring with mincmorph
1. Treat blurring of Laplacian field as a heat 

diffusion problem.

𝜕𝜑

𝜕𝑡
= 𝑘∇2𝜑

2. Hold the inner chamfer intensity constant

3. Repeat i=25 iterations?

Last pass of fitting to the original and accurate 
chamfer map



Future Work
• Scale parameters based on age

• Fix surface_fit vertex distribution

• Layer 4 → layer 5 is challenging
• Large distance

• Different shape

• Hybrid chamfer map?
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