Ubiguitous Frontier

mj_l Image Deformation

Dongseo University « As one field of computer graphics

I m age Defo rma'“ on US| ng Rad | al « The deformation method of changing image to be wanted by user

— Used in the filed of computer animation, morphing and medical image

BaS | S F un Ctl on I nte rpo I at| on - To perform deformation the user selects some set of handle

— Points, lines, or grids
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Radial Basis Function

+ A function f:R%* —»R* is known only at a set of discrete points U :={u,,u,,---,u,} « Calculate the coefficients of S, ,(u) that are acquired to satisfy (n+m)x(n+m)
and desired function values v — {V,,V,,-,v,} » We can define system of linear equations. We may be written in matrix form as
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Image deformation using RBF Experimental Result

 Since constructing a deformed image from an original one is a mapping from R* to R?
we have given two sets of 2-dimensional data U :={u,,u,,---,u} and deformed position

The deformation result according to polynomial degree

vV ={v,v,,---,v,}. We solve for the radial basis function interpolation S; , (u) , satisfying 9
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where v, —-u; is difference vector. g
i . .. (a) without polynomial (b) with constant (¢) with linear (d) with quadratic
Finally, we obtain a deformed position v
A « Test using Gaussian function 4(r)=e"" and Wendland’s function #,(r)=(-); +(4;+1) c=10
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(a) Original image (b) Gaussin function (¢) Wendland’s function

« An illustration of RBF interpolation with different values of C » Deformation of a fish image
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(a) Original image © ¢=10 (d) c=15

RBF with quadratic

« Comparison between our algorithm and [Schaefer et al.] Conclusion & Future work

Our proposed method is faster by simple calculation and its result is better

® ® than the previous methods.
« The term of controlling polynomial degree has many possibilities for various
application fields.
— Especially, in field of animation.
 Further research will be extended to uses of other basis functions.
 line or curve segments instead of points as control attribute.
(a) Original image (b) Our algorithm (c) Schaefer et al.
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