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Motivation

T1w contrast between the grey and white
maitter is reversed during the first 4 -6 months

The same Is true for T2w contrast up to 9 -10
months

These changes are related to myelination and
change in water contents

The actual timing depends on many factors
(sequence, hardware)
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Image processing problems

During the first year of life shape of the
brain changes very fast

The contrast in T1lw and T2w images
also changes very fast

The assumption about three tissue
classes separable on T1w or T2w
doesnot work for deyv

Scans currently available for the study
have low resolution (1x1x3mm)
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Pediatric iImages
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Possible solution

Develop age specific templates to
facilitate Image processing using
existing tools

Develop more robust image registration
tools using mutual information (MI) cost
function for non -linear registration
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Template building

Given J, i the template, for each scan /; calculate X i
mappings from the template to a scan, using the Y, ;
(inverse corrected mappings) from the previous iteration as a
starting point (use identity for the first iteration)

X, =argmin - {{3(X,(v))- 1,(v))

volume

Calculate the mean shift of the current template
Xox =X+ah (X)/n

Calculate corrected inverse mappings Y., Apply corrected
Inverse mappings to individual subjects and generate an
average which will be used as a new template:

S =21 (0,

Repeat from step 1, until convergence is reached
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NIHPD objective 2 database
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114 normal healthy children
total of 346 datasets

Each dataset included one multislice T1w scan (TR=500ms
TE=12ms) and a multislice dual echo PDw/T2w scan
(TR=3500ms, TE=14,112ms)

Some datasets included an additional acquisition of dual echo
scans with longer TE=83,165ms
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Pediatric templates




