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Navigation without additional tools

Learning-based 

method

Liu, X. et al., "Self-supervised Learning for Dense Depth Estimation in Monocular Endoscopy", CARE Workship 2018
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ÅVariance:

Statistical shape models

ÅGiven shapes,  , with correspondences, we can 
compute:

ÅMean:



Statistical shape models

ÅVariance along the principal mode for middle turbinates



Statistical shape models

ÅGiven a new shape, , we can compute:

ÅMode weights: ÅEstimated shape:
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Deformable most likely point (D-IMLP)
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Find 2ȟÔand Ásuch that Øis best aligned with a deformed ÙΧ

Find Ósuch that Ùdeforms to fit Ø
Ùᶰɰ 8 Ø

and such that the normal of Ùaligns with that of Ø

ὪÙȟÓ, ,

Generalizeddeformable most likely oriented point 
(GD-IMLOP)
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Did it work?
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Experiments



Leave-one-out

Å# sample point: 3000

ÅTranslational offset: [0, 10] mm

ÅRotational offset: [0, 10] degrees

ÅNoise:

ÅπȢυ πȢυ πȢχυÍÍ

ÅρπЈὩ πȢυ

ÅNoise assumed:

Åρ ρ ςÍÍ

ÅσπЈὩ πȢυ

Åὲἵᶰπȟρπȟςπȟσπȟτπȟυπ

Right nasal airway
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Leave-one-out

TRE πȢστ πȢπσmm

ὴ πȢωυ(very confident)


