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Developing aI?orithms for fitting digitized geometric shapes to noisy data
including outliers
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Existing methods for fitting geometric shapes have a fatal drawback that data to
be fitted are digitized while the shape model is continuous. In order to solve this problem, this
research takes an approach where we fit a digitized geometric shape to given noisy data including
outliers. We have developed methods for finding the 2D discrete polynomial curve that explains best given
noisy data, for finding the 3D discrete polynomial curve that explains best given noisy data, and for
finding the discrete rigid transformation that explains best for a given pair of digital images. All of
our proEosed methods were developed based on the same idea that formulated discrete optimization problems
are tackled via the local search to find the (locally) optimal solution.
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seed quality outlier ratio (%) percentage of

acquiring Cirye (%)

RANSAC 6/6 10 100
30 100

50 100

70 100

5/6 10 100
30 100

50 100

70 100

4/6 10 100
30 100

50 99.7

70 99.7

3/6 10 100
30 100

50 99.7

70 98.3

2/6 10 100
30 99.3

50 100

70 99.7

1/6 10 100
30 100

50 100
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(a) [S| = 500, 10% outliers.  (b) |S] = 1000, 10% outliers.
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(d) |S] = 2000, 30% outliers. () |S| = 2500, 50% outliers.  (f) |S] = 2500, 70% outliers.

300 i 70% outliers ——

250 I 50% outliers - |
30% outliers
10% outliers

200 ¢ :

] =19

time (sec.)
o
o

-
o
o

(Z=9(y) )

0 1000 2000 3000
#points

o
%
7%

+\{+ +|+

(a) Ds.. (E). (b) Dy (E).




2

(1) P. Ngo, Y. Kenmochi, A. Sugimoto, H.
Talbot and N. Passat: Discrete rigid
registration: a local graph-search
approach, Discrete Applied
Mathematics, , 2016. .

(a) Source image (b) Target image () Initial solution

"

(d) Difference: (b) - (c)

(e) Solution: k = 1

r

(@ k=5 (h) Difference: (b) - (g)

4

(i) k=10 (j) Difference: (b) - (i) K k=15

(1) Difference: (b) - (k)

(2) F. Sekiya and A. Sugimoto: Fitting
discrete polynomial curve and surface
to noisy data, Annals of Mathematics
and Artificial Intelligence,
Vol. 75, 2015, 135-162.

DOI: 10.1007/s10472-014-9425-7

2
@ ,
, 18
(MIRU2015), ,
2015.07.29,
( )

(2) F. Sekiya and A. Sugimoto: On
connectivity of discretized 2D
explicit curve, Symposium on
Mathematical Progress in Expressive
Image Synthesis (MEIS2014),
Math-for-Industry Lecture Note Vol . 58,

, 2014.11.12, 16-25,

( )-
1
(1) F. Sekiya and A. Sugimoto: On

connectivity of discretized 2D
explicit curve, Mathematical Progress
in Image Synthesis I1: Mathematics for
Industry Vol. 18 (H. Ochiai and K.
Anjyo eds.), Springer, 2015, 12 pages.

o
SUGIMOTO AKIHIRO

30314256

®
Yukiko Kenmochi
CNRS researcher, University Pari-Est,
France.



