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Non-rigid robust surface registration
with automatic elimination of outlier regions

TAKESHI ASAL T NAOTO YAMAOKAT!
and HIDEKATA HONTANIT!

In this article, we propose a new method for non-rigid surface registration
between a surface model and measured data. Proposed method ignore the ir-
regular parts which do not obey the surface model when fit the model shape to
a given data. The conventional methods that used Point Distribution Model
such as Active Shape Model estimate the model parameters to be near measured
data. However, when target surface has parts deviated from statistical model,
conventional methods can not estimate model parameters because they can not
distinguish irregular region and regular region. Therefore proposed method as-
sumes sparseness of irregular region deviated from statistical model, estimates
model parameters while detecting irregular regions automatically. And we in-
troduce a L1-norm regularization term to an inference criterion. We apply and
evaluate proposed method for artificial range data and clinical X-CT images to
show its performance.
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Fig.1 A model surface and target. The shape of a target can be pertuebed by measurement noises.
In addition, it can be deformed by holes and large irregularities.
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Fig.2 Original range data.
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Fig.3 Examples of deformed surfaces
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Fig.4 Examples of targets
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Fig.5 Distributions of errors of estimated parameters. The red bars show the errors obtained by
the ICP-based method, and the blue ones were obtained by the proposed method.
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Fig.6 Example of registration results. An example deformed surface (A), a corresponding surface
that has some holes (B), and the target on which small noises are added. The registration
result is shown in (D), where red regions indicate the detected irregular regions. The result
obtained by the ICP-based method is shown in (E). In (D) and (E), the registraion error at
each point is indicated by the tickness of yellow color.
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Fig.7 Example of X-CT images. No edge is observed where the liver touches with the stomach (A)
and with the kidney (B).
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Fig.8 Corresponding points generated by GMDS
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Fig.9 Deformation of the liver corresponding to the first eigen vector.

010 00000000

Fig.10 Examples of the liver-enhanced images.
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Fig.11 Example of a target

O00000000o0o0oo00O0o00o0oo0o0o0ooooooo0ooOoooo0ooOn Q
gboboooooooooboooooooobooboobooooooooobooooooDoobooo
gooooboooboooooboooooooooobooooboboOoooooobooooo 200
goooobooboooooobooooooooboooooobooobooooooooboooooboo
ooboOobooooobobooooobooboooobooooooooo 46000000000

4. 0 0 00O

oobooooooobooooobooooobooboooobooDoobOobOOooDbOooO0o0D0oDn
goooooooboooooboooooboooooooobooooboboboOobDOoOobOooo
goboobooooooboboooboooobooboOooooooOoOoOoboooOoOooooboooo
ocbhooooooooobooooooooboobooooobboOoooooboobooOoDbOoboon
goboobooobooboobooobooooboboooooobobooooooooon
gooobooooooboooooooboboboobooboooooocbooobooobon
cobooooboooooooboooboooooooDbOoOObD LMOoooooOooooooon

O000o0oo00o0oo X0 CrToooooooooooooooooooooooo
boooooooobobooooooooooboooooo

ggbooboobooooboobobooboooobooboboOobooooooboooboooooon
gbooooooboooobooooooo

(© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

012 JO000000DO00OO0O0O0OoO0oOoOoOoOooDD
Fig.12 An example of the liver registration obtained by the proposed method.
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