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Motivation Segmentation Technique

Magnetic Resonance Imaging (MRI) provides a
safe and non-invasive way to study internal
tissues and create detailed musculoskeletal
models of the body. Aside from clinical
applications, these models can be used in areas
ranging from character animation to assistive
robotics, where accurate models of human
motion are important.

However, obtaining these musculoskeletal models
requires manual segmentation, a prohibitively
time-consuming process; segmenting one knee
alone takes an expert hours '],
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Challenges & Future Work Experimental Results

Current methods for automatic segmentation rely on prior datasets to
generate new segmentations -3, However, large databases of
manual segmentations are unavailable for most bones. Other methods
are semi-automatic [*!®l, and require rough manual segmentations to
start. Examples of fully automatic segmentation do not exist in literature.

Challenges in automatically segmenting MRI include low signal-to- Ground Truth Error Ground Truth Error

noise, highly inconsistent lighting, and varying appearances of a
single bone due to the trabecular and cortical tissues.

Accuracy: 97.78%
False positives: 0.02%
False negatives: 2.20%

Accuracy: 98.30%
False positives: 0.60%

Future work includes experimenting with an MSER algorithm that uses False negatives: 0.10%

3D level sets (instead of running 2D MSER along multiple axes), and
refining the segmentation method to work on bones with smaller
cortical layers.
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