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The cerebral wall of the human fetal brain is composed of transient cellular
compartments, which show characteristic spatiotemporal relationships with intensity of
major neurogenic events (cell proliferation, migration, axonal growth, dendritic
differentiation, synaptogenesis, cell death, and myelination). The aim of the present
study was to obtain new quantitative data describing volume, surface area, and thickness
of transient compartments in the human fetal cerebrum. Forty-four postmortem fetal
brains aged 13—40 postconceptional weeks (PCW) were included in this study. High-
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Project Goals

Fundamental question of
computer science:

How can we quantify the
natural world?

e Surface area
* Volume
(of the individual brain regions)

e Gyrification index
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Fetal Brain Image Processing Pipeline

(Semi-)Automated volumetric analysis of brains

jzhang@ace-ws-84: ~face_mountface_home/FetalPipeline

File Edit View Search Terminal Help
jzhang@ace-ws-84: S ls ukf_cfpxy_20wk_t
area.dat _kkeoe.obj thickne: layer4_10mm. t>
basal ganglia.mnc s <k800.0bj ickn _layerS5_16mm. t
bo.obj moothing.obj ick layer6_16mm. txt
csf_only.mnc rrect.mnc ukf_cfpxy_28wk_til.mnc
ukf_cfpxy_28wk_ti1_Sulcus_left.mnc
ukf _cfpxy til.xfm
volu dat
| ' 81926.0bj
job c white_
mask_final csf painted.mnc _pve c white_

wtags.mnc

$ 1s ukf_cf588_15wk_t1/LEFT/
job
jzhang@ace-ws-84:



Tissue Classification




3 White Matter

Jo Transient
Fetal
Sublayers

Layer 5 |




s edby®

Motion Z

s R
P T A
S A

A

ite Surface

°
LPAVAY: T ]
PR e £
SRR O g
g BRSO
R o
ST AR
TR
DI R
NNNUSOOCR A
KRR S
B
ST
AR
R,
RN,
SEeSRES
SEH
o
- o
S =
I ]
-3 2
- 8 S
- > =]
< & i
- N
La) [
v R
S Es
Q
=
r )
°
EY
» 2 m
z 2
2 K 2
= & &
£ o
- 5
I g B
4 & 3
a
@ a @
B Tl
0 ']
] ] £
0 =mmm—— = o, 2 o
E] 4 L
2 @ 3
s & o S
g z 3lel &
< T 2Le' 3
X =

March



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.

00 _ 1 o2
at—kV(p

2. Hold the inner chamfer intensity constant

3. Repeat =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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