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Research question

ÅMusculo-skeletal diseases

ïmorphology of anatomical structures 

explain some of the origins 

ÅTrending topic

ïNumber of MR scans increases

ïGenerates big amounts of data

> Requires machine support

> Algorithm development
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Efficient extraction of musculo-skeletal structures 

with focus on muscles of thigh and calf
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Overview
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Segmentation

Acquisition

Pre-processing

Muscle labeling

Registration
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Image acquisition
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ÅMR imaging

ïNon ionizing

ïSoft tissue visibility

ÅBetter than in CT

ÅMultiple acquisition modes

ïDifferent protocols

ïHighlights different structures

ÅMultiple resolution

ïDirect influence on acquisition 

duration

ïReveals more details
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Multi-channel imaging
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Related Work

Å Extraction of musculoskeletal 
structures

ïComplex task, muscles hard to 
distinguish

ïPrevious work shows problems in 
accuracy [1] and performance [2]

Å Clinical Imaging protocols

ïProtocols focus on traumata 
detection

ïNo interest in delineation of whole 
muscles
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Related Work: Multi-channel segmentation

ÅPopular for brain segmentation gray/white matter

ÅMulti-modal in case of nuclear medicine
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[4]  I. Kopriva, A. WǳƪƛŏΣ ŀƴŘ ·Φ /ƘŜƴΣ ά{ǇŀǊǎŜƴŜǎǎ ŎƻƴǎǘǊŀƛƴŜŘ ƴƻƴƴŜƎŀǘƛǾŜ ƳŀǘǊƛȄ ŦŀŎǘƻǊƛȊŀǘƛƻƴ ŦƻǊ ǳƴǎǳǇŜǊǾƛǎŜŘ о5 ǎŜƎƳŜƴǘŀǘƛƻƴ ƻŦ 
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ŎƘŀƴƴŜƭ ƳŀƎƴŜǘƛŎ ǊŜǎƻƴŀƴŎŜ ƛƳŀƎŜǎΦΣέ Neuroimage, vol. 57, no. 2, pp. 378ς90, Jul. 2011.
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Related Work: Multi-channel segmentation
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[6] Angelini, E. D., Imielinska, C., Jin, Y., & Laine, A. F. (2002). Improving statistics for hybrid segmentation of high-resolution multichannel 
images. Medical Imaging 2002: Image Processing, 4684, 401ς411. doi:10.1117/12.467182
[7] Fechter, T. Deformation Based Manual Segmentation in Three and Four Dimensions.
[8] Chan, T. F., Sandberg, B. Y., & Vese, L. a. (2000). Active Contours without Edges for Vector-Valued Images. Journal of Visual Communication 
and Image Representation, 11(2), 130ς141. doi:10.1006/jvci.1999.0442

Chan et. al in 2000
Edge-less level sets on RGB images

Angeliniet. al in 2002 - Brain images and VH data set

Fechter2011 - Left ventricle in CT and PET

[6]

[6]

[7][8]

IMI Research Seminar
June 17, 2014



MultiScaleHuman

Marie Curie Research training network

Pre-processing
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Tissue characterization / Muscle labeling
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Tissue characterization
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