o

gital Level Layers =

Yan Gerard, 'Laurent Provot and Fabien Feschet

yan.gerard@u-clermont1.fr, provot.research@gmail.com and feschet@acm.org

Question ?
How to define a digital primitive wrt. S 7

A Euclidean shape
S={xeR?| f(x) =0}

Morphological approach Topological approach Algebraic approach
(S+ @) N Z° O(S™ NZ%) {XEZd|h<f(X)<h’}

Linear case

Different definitions

lead to the same
digital primitive

Non linear case

Different definitions = =~ __sIBESE) L
lead to dufferent N ZZaupupapa R T #

digital primitives

Digital Level Layers (DLL)
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and h,h' € R
6686400 < 5634z + 4037z* — 10289602 —922728 < —5492227 4 5664xy T 1278655872 — 503173407y — 1660029552 < — 1014508194 10068600482 — 1419723424y + 18139250402
—372112% + 255333202 + 21746400y < 65632500 +20193y2 + 66572z + 13791y < —372102 +346913568z2 — 191023296y 2 + 213661758001 < 19389174001

Recognition Problem Control the width of the DLL

Input : A set of point In C Z¢
Output : Characteristics of a “tight” DLL that contains In

) Explicitely: a bound § is given

A= (N)1<i<m and y = {(x) = (f; (X)>1§z‘§qm
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Introduce a notion of thickness
Assume f : 7% — R is ogiven and belongs to a linear space [F generated linearily throuch a function o(-
g @
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by m functions fz(léiém) 47 = R Look for an affine strip h < A\.y < h’
that contains t(In) and minimize @(\)
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The recognition problem in Z¢ turns out to be linear in R™ Med® \GDRZ \\’\183\
Linear Programming Computational Geometry

Check whether 2=1 < §

Q Implicitely: two sets of outliers Up and Down
are given along with In

Look for an affine strip h < A.y < h' that contains t(In)

t(Up) must lie above the strip : A’ < A\.y () x | x
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t(Down) must lie below the strip : Ay < h : ¥ — (In)  +
JKNQO + ++++ =Ty
Separation problem G\G .)KBS\ t— X * Down)
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Projection onto the
paraboloid z = z? + y?




