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INTRODUCTION:

Magneticresonancémaging of newborninfantswith gestationabgerangingfrom 24 to 40 weeksindicatesmajor

developmentathangesn the humanbrainoverthis time period[1]. Assessmentf normalandabnormaknatomical
variability requiresa coordinatesystemenablingnter-subjectcomparisori2,3,4]. We presenaimethodfor identifying

anintrinsic coordinatesystemof the developingbrain by applyinga minimum entroyy criterionto determineaffine

transformationso bring a groupof subjectscandnto alignment.

METHOD:

Acquisition and TissueClassification: SpoiledGradientRecalled(coronalT1w) andCorventionalSpin Echo(axial
T2w/PDw) MR acquisitionsof newvborninfantsare acquiredat our institution undera protocolwith IRB approval.
22 acquisitionsof subjectswith GA < 34 weekswereanalysed.T1w and T2w volumeswere aligned. Supervised
statisticalclassificationvasusedto identify tissueclasse$5].

Minimum Entropy Alignment: We definethe joint pixelwise entrogy of a collectionof J binaryimages,S;,j €
1...J, eachbroughtinto alignmentby a transformTj;, as E(T1(51),T2(S2),..Ts(Ss)) = E?Ll H(v;) where N
is the numberof voxels of the dataset, v; is the binary randomvariable definedby the valuesof pixel i across
the imagesand H () is the discreteentropy function. We treat eachtissueclassas a separatebinary volume and
sumthe entropy for eachto obtainthe total entrogy of a given alignmentof a collection of classifiedimages. A
minimumentrogy alignmentseekso identify the setof transformsT; which minimizesthe entrogy of the collection
i.e.argming, . 7, E(T1(S1),T2(S2), ..., Ty(Ss)). Differingfrom [6], herewe proposeo approximatehis by fixing
onedatasetandcomputingthe minimumentropy transformbetweerthis andthe othertissueclassification$7], giving
the optimizationproblemof arg ming E(I(Sl),T,;(Sk))Vk € 2...J, whereI(-) is theidentity transform,andhence
((51), T5(Sa), . Ty (S1)).

i

we constructheatlaswith entropy E
RESULTS: |

Theabovefigureshovstheminimumentroyy tissueclassatlase®btainedwith affine registrationfor (left to right)
skin, gray matter unmyelinatedvhite matter cerebrospinafluid andbasalganglia.

DISCUSSION:

A minimum entrofy criterion provides a meansto obtain a coordinatesystemintrinsic to the databeing studied.
Anatomicalvariability is encodedn the transformbringing subjectscansinto alignment. Applying this approacto
scanof mary subjectgyroupedby ageshouldallow theconstructiorof a spatiotemporadtlasof thedevelopingbrain.
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