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On connectivity of discretized 2D explicit curve
Fumiki Sekiya (SOKENDAI) Akihiro Sugimoto (National Institute of Informatics)
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Connectivity depends on discretization method. 0-connected " 0-connected

[Toutant et al., 2014]

L Y rr;ir)les (f (int + S2) — Sy) | Y > Hsli?ev (f (@int + $2) — Sy)
DS(E) - (xinh yint) S Yint < Imax (f(iUint -+ Sa:) — Sy) V(E) - (xintj yint) <4 Yint < max (f(xint + 8513) o Sy)
(82,84 )ES (52,84 )EV
for E represented in y = f(x) | |
REREREREN +/y = f(x) (f : R — R is continuous) Approximates M.D. by using
S (N +// only a finite subset of §.
) -f:(a:) —:y <:0- +/3r ) Problem: => computationally inexpensive
——— A S Evaluating the min and max
o Tl T T is computationally expensive Question:
e f (@) —y > 0 since S has infinite elements. What becomes of connectivity?

A.A. can be regarded as M.D. of
a piecewise linear approximation to E.
Dg (E') :

( mi)nS (f' (%ing + S2) — Sy) < Ying < (abbrv.)
Sz3Sy )ED o

Dy (E) :

(sx,gr;i)révoo (f(xint - Sw) - Sy) < Yint < (abbrv.)

Soo & Vo J= f(x) DSOO (E) : Y= f(:z:). D{/OO (E) | i Yy = f’(:C)DSOO (E’) Properties of f’ : for Vi, € 7Z,

1-connected 1-connected 1-connected 1. Linear within [xint - %, Tint + %}
Theorem: Dg_(FE) and Dy, (FE) have the same connectivity. ! (already known) 2. f/ (25 + 3) = f (e + 3)
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Dg, (E") :
min (" (Zint + Sz) — Sy) < Yint < (abbrv.)

(82,8y)€ES1 1]:
DQ/l (F) :
min  (f(@int + S2) — Sy) < Ying < (abbrv.)
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y = f(x) Dg, (E) y=[f(z) Dy (F) E y = f"(z) Dg, (E") Prope.rtles of.f : for Va:m; €7, 1
0-connected 0-connected | 0-connected 1. Linear within [xint 2 xint} and [xintv Tint + 3 }
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Theorem: Dg, (E) and Dy, (E) have the same connectivity. (already known) 2. f7 (=) = f (%)
SUCYSC/IRORBEOCIIIENEIE : Connectivity relation between M.D. and A.A | Proof sketch
- . - . ALA. can be regarded as M.D. of
contlngou(s >t )ace M.D. } \|, . a piecewise linear approximation (triangle mesh)
© = 9Ly e .. i tothe original surface
. o : 1 . L ii Properties of triangle mesh:
L [(1 1, 2) e < 2 /\ . 1. extrema at vertices
— 2 2. same height with original
2-connected :
} at vertices i
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- verticesonly eSS 0 e . Same logic holds for corr. to 1-connectivit
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