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Editorial

Editorial for the Special Issue on MICCAI 2015

The 18th International Corferenceon Medical Image Comput
ing and Computer-Assistedintervention (MICCAI 2015) was held
in Munich, Germany. It was organized by the Technical Univer-
sity Munich (TUM) in collabaation with the Friedrich Alexander
University Edangen-Nuremberg (FAU). MICCAI 2015 and its sdel-
lite events gatheed worddeading scientsts, engineers,and clin-
icians, who preserted excellent scientific work cowering different
fields including medical image pocessing, redical image forma
tion, medical robotics and computer assstedinterventions.

MICCAI 205 receved 810 validaed paper submissionsfrom
which 263 paperswere accepted &ter a rigorous doubleblind
threephase review piocess.Upon the invitation for submissions
to MICCAI 205 specialissue of Medical Imaging Analysis, we re-
quired thatthe authorsof invited papersextend their correspond
ing MICCAI papersand then once agin undego the regular re-
view processof MedlA. The cumrentissue includeseleven reseach
papersnomindged from the paperspreseried at MICCAI 2055 in
Munich, Germany, for which the review and revision processcould
be finalized in time for inclusionin this specialissue.

Big data, particulaly in the cortext of image andytics over
largesscale image or multimodal databaseshas increasindy at-
traded the attention of our reseach community as evidened by
seveal of the papersseleted in this specialissue. Machinelearn
ing, uncetainty modeling,and contentbased retrieval are various
enabling technologieswith applicationsacdoss may image com-
puting domains Effective retrieval in large daabasesfor instance,
requires methodsthat scale well, e.g., hashingtedniques.The pa
per by Jiang & al. demorstraes an appoech that uses akernet
basd mehod to combinemultiple featuesto obtainhigh perfor-
mancein breast tissue classification. In ‘M etric Hashing Forest of
Conjeti et al., nowl hashingtechnology deweloped based on a su
pervised variant of random forests offers superiorperformancen
retrieving neuons from a collection of 22265 neuons from more
than 120 archives.Incomplete and inconsstent datasets often pose
difficulties in mining multimodal clinical databasesHor et al. focus
on the problemof learningin suwch multimodal scenariosand in-
troducethe concet of scandentreesthat build decisiontreesfor
block-incomplete modalities based on trees trained on the more
complete modalily. They hawe illustratedthis tedhniquein prostate
cancerdetction and Alzheimer’sDiseasestaging using bah ge
nomic and MRI data.

Probabilistic approaches provide a natual way of handlingun-
cettainty in medical image andysis poblems, e.g., segmetmation,
however, the high dimensionalitycan prove tallenging.Lé et al.
dewelop an appoach basd on GaussianProcessmodelsthat can
provide samplesfrom adistribution on segmetationsfrom asin
gle example. The appoach is shown to be usefulin a radicher-
apy sdting. Neumanret al. movethe learningfocus to biomecha
nistic modelsand on how to aubmaticaly personalizehe multi-
ple parametersthey ertail. Their agentbasd mehod emulaesthe
way ahumanopeator would addessthe problembut provides a
general,objectve and sysematicappoach o identify modelpa
rameters. The tedhnique is demorstratedin the cortext of cardiac
elecrophysiologyand whole-body sysemiccirculationmodels.In

‘Seeing the Invisible in Differential Interfference Contrag
Mi- crosc@y Images’, Jian and Yin proposea mehod for
magnifyingthe gradieris and the tiny mation of the cells
while attenuating the intensity variation of the background,
improving bath the pro- cessingand visualizationin microscopic
imaging.

In interventional imaging reattime supportof the surgeon
makesinterventionsbath faserand safer “Realtime Localization
of Articulated Sugical Instruments in Rdinal Microsugery”
by Rieke et al. contribues b this aim by introducing nowvel
meth- ods for instrument tradking in retinal microsugery. Hat
et al. fo- cus on reattime poseedimation of the TEE proke
obsewedby X-ray Fluoroscopicimaging (XRF) and apgdy their
results to im- prove Xvray/Echo registration in cardiac
interventions.They presentDirect Splat Correlation (DSC) and
Patch GradientCorrelation(PGC) agswo nowel similarity metrics
desigredfor fag pose egimation of the TEE probewithin XRF
images.In “Automéed Integer Program- ming Based Sepaation
of Arteriesand Veins from ThoracicCT Im- ages”, Payer et al.
presenta highly innovative appoach to sepaate veins from
arteriesin CT lung images. This isperfornedin atwo- sep
appoach. Hrst vesselsubtees are identified which ae then
classified as eins or arteries. Anotherapplicationin CTimaging
is exploredin “AutomaticCoronay Artery Calcium Scoring in
Ca- diac CT Angiography Using Paired Convolutional Neural
Networks”. Here the authorsfirst deecta boundingbox around
the heartin which aubmatic calciunscoringis perfornmedusing
neual net- works.With 100 datasets for training, they adhieve
71% sensitiity with 0.48 false positvesper scanon 100 disjoint
testimages.Fi- nally, the lastpaperin this specialissue comes
from a team of MICCAI scientstsat University College of
London, who aim at im- proving fetal sugery. As partof their
project, Wanget al. proposea minimaly interacive mehod for
the segmentatiomf placertafrom multiple views of MRI. The
proposed Slic-Seg mehod com- binesonline randomforestand
conditional random fields for seg- menting sparse mtion-
corruped MRI volumesand needsinterac-tion only in asingle
slice.

We believethatthis specialissue providesan exciting selection
of varioustopics coveredin MICCAI. We hope thathe readers
will enjoy this collectionof papersWe wouldlike to thankthe
review- ers of the papersand the staf in the editorial office
of Medical ImagingAnalysis for their efforts and contributions.
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