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Improvement of registration of a organ surface
representad by a grahical model to 3D images.

WATARU WATANABE, ! NAOTO YAMAOKA, !
HIDEKATA HONTANIT! and YORIHISA WATANABE?2

In this article, we propose an model-to-image registration method. The
method represents organ surface by using a graphical model, and registers model
by estimating the marginal posterior distribution of the location of each point
by means of non-parametric belief propagation. This enables us to estimate
not only the location of the registered surface but also the confidence of the
estimated locations. However, performance of estimation changes depending
on the accuracy of the constructed model. In this article, we study on the in-
accuracy of the registration method under the condition that we can use only
small number of samples for model construction. Then, we show some method
for improving the performance of the registration. Experimental results showed
that the method successfully improved the registration accuracy.
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Fig.2 The change of the probability distributions made by an NBP.
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Fig.3 Computation of the potential distribution % in a liver registration.
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Fig.4 Examples of local appearance I;.
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Fig.5 Examples of local appearances in a liver-enhanced image.
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Fig.6 An example of liver registration in a liver-enhanced image.
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Fig.7 Examples of posterior marginal distributions. Prior distribution is estimated as Gaussian

distribution.
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Fig.8 Examples of posterior marginal distributions. Prior distribution is estimated as uniform

distribution.
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Fig.9 Examples of posterior marginal distributions. Prior distribution is estimated as uniform

distribution. Each image is converted to likelihood image.
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Fig. 10 Comparison of estimation errors obtained by the three methods.
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Fig.11 An example of the distribution of estimation errors.
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Fig.12 An example of the distribution of the estimated confidences of the estimates.

7) Bishop, C.: Chapter 8 of Pattern Recognition and Machine Learning, Splinger
(2006).

8) Bronstein, A.M., M.Bronstein, M. and Kimmel, R.: NUMERICAL GEOMETRY
OF NON-RIGID SHAPES, Springer Verlag, Reading, Massachusetts (2008).

9) 0000000 WOOO0O0000O0O00O0oO0O0ooOO0o0OoOoO0o0UoOUUoOU
ooooooooouooJAMIT2010 (2010).

10) Watanabe, W. and Hontani, H.: Point-Based Non-Rigid Surface Registration with
Accuracy Estimation, The Twenty-Third IEEE Conference on Conputer Vision and
Pattern Recognition (2010).

11) Freiman, M., Eliassaf, O., Taieb, Y., Joskowicz, L. and Sosna, J.: An iterative
Bayesian approach for Liver Analysys: Algorithm and Validation Study, Lecture
Notes in Computer Science, Vol.5212, pp.85-92 (2008).

(© 2011 Information Processing Society of Japan



