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Numerical Accuracy of Interface Capturing by
Level Set Method with CIP Scheme

RyUzABURO SuGINOT! and KAzUHIKO KAKUDAT?

Level set methods are the general framework for surface modelings that com-
bine the geometric flexibility of implicit function methods with the effective
computational techniques. They are particularly useful for solving problems on
visual computing on optimal computing. The key ingredient is the numerical
method of convection equations computing the signed distance function, which
is often contained complicated algorithm with high CPU cost. In this paper,
a novel and effective computation method for solving interface capturing prob-
lems is the context of level set method. The methods, which we call CIP-level
set method, is a combination of CIP scheme in the convection phase with level
set method in the interface capturing phase. Applicability of the method is
shown in comparison of other numerical schemes for rotating profile problem
as a bench mark test in a two-dimensional convection equation. The numerical
accuracy of the method is discussed with the obtained computational results.
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Fig.5 The segmentation mesh is consisted by the trianguler cells.
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Fig.6 The complicated interface is segmented by cell mesh 101 x 101.
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Fig.7 The signed distance function of a segmented complicated interface (Mesh 101 x 101).
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Fig.8 The deformation profiles of a captured interface in the rotation field (Up-
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Fig.9 The deformation profiles of a captured interface in the rotation field (Lax-
Wendorff, 101 X 101 mesh).
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Fig.10 The deformation profiles of a captured interface in the rotation field (CIP, 101 X 101 mesh).
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Fig.11 The landscape of level set function with a circle interface (Up-Wind, ¢ = 100 step).
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Fig.12 The landscape of level set function with a circle interface (Up-Wind, ¢ = 300 step).
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Fig. 13 The landscape of level set function with a circle interface (Up-Wind, ¢ = 500 step).
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Fig.14 The landscape of level set function with a circle interface (Up-Wind, ¢ = 800 step).
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Fig.15 The deformation profiles of a captured interface in the rotation field (Up-

Wind, 101 X 101 mesh).
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Fig.16 The deformation profiles of a captured interface in the rotation field (Lax-
Wendorff, 101 x 101 mesh).
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Fig. 17 The deformation profiles of a captured interface in the rotation field (CIP, 101 X 101 mesh).
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Fig. 18 The landscape of level set function with a square interface (CIP, t = Ostep).
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Fig.19 The landscape of level set function with a square interface (CIP, t = 500 step).
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020 000000000000 000O0000O00ODOOCIPOt = 1000stepd
Fig.20 The landscape of level set function with a square interface (CIP, ¢ = 1000 step).
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Fig.21 The comparison of time histories which are changing volume of a area by the each scheme
(a circular profile, 101 x 101 mesh).
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Fig.22 The comparison of time histories which are changing volume of a area by the each scheme
(a rectangular profile, 101 x 101 mesh).
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Fig.23 The convergences of profile error with the three dividing numbers (a circular profile,
step = 1000).
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Fig.24 The convergences of profile error with the three dividing numbers (a rectangular profile,
step = 1000).
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Fig.25 The convergences of shift error with the three dividing numbers (a circular profile,
step = 1000).
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Fig.26 The convergences of shift error with the three dividing numbers (a rectangular profile,
step = 1000).
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