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Smallest Enclosing Circle

(nejmensi uzavirajici kruh)

® Popis problému
® Historie reseni problemu
® Moderni reseni problemu

® Porovnani algoritmu
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Popis problemu

® Mnozina bodu, hledani centra blizké pro vS§echny body

® \/ praxi:
® Kam dat bombu
® Kde postavit postu

® Kde postavit nemocnici
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Historie reseni problemu

1970 - a
1972 - E
1975 - S
1977 - Preparata O(n x log(n))
1978 - Shamos O(n x log(n))
1983 - Megiddo O(n)

1990 - Ritter O(n)

goritmus neznamého autora O(n*)

zinga and Hearn O(n?)

hamos and Hoey O(n x log(n))
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Moderni reseni problem

Ritteruv algoritmus

® Linearni casova slozitost
® Snadno rozsiritelné do 3D, 4D
® \/ysledkem neni optimalni reseni, ale reseni velmi

blizké optimalnimu
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Moderni Feseni prob|el mu

Ritteruv algoritmus
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Moderni freSeni problému

Ritteruv algoritmus

min_Xx max_Xx

min_y

max_y

(AABB — axis aligned bounding |box)

7/18



Moderni reseni problému

Ritteruv algoritmus

min_X max_ X

min_y

&
- SPell_Yy

SPeal_X

max_y

8/18



Moderni reSeni probléemu

Ritteruv algoritmus

diarmeter
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Moderni reSeni probléemu

Ritteruv algoritmus
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Moderni reSeni probléemu

Ritteruv algoritmus
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Moderni reSeni probléemu

Ritteruv algoritmus
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Moderni reSeni probléemu

Ritteruv algoritmus

e new_point
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Moderni reseni probléemu

Ritteruv algoritmus

new_point
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Moderni reseni problemu

Ritterav algoritmus

Ritteruv algoritmus

point2d<T> min x, min y, max X, max y;
for (InputIterator it = begin; it !'= end; ++it) {
if (*it.x < min_x.x) min_x = *it;
if (*it.x > max x.X) max _x = *it;
if (*it.y < min y.y) min y = *it;
if (*it.y > max y.y) max y = *it;
}

T max span = distance (max_y, min y);

circle = make circle(min_y, max y);

if (distance(max x, min x) > distance(max y, min_y)) {
max_span = distance (max_x, min Xx);
circle = make circle(min_x, max Xx);

}

for (InputIterator it = begin; it !'= end; ++it) {
if (lay distance from point to_circle center(*it,circle) > sqr(circle.radius)) {
T dist = sqrt(lay distance from point to_circle center(*it,circle));
circle.radius = (circle.radius + dist) * T(0.5);

circle = make circle((circle.radius*circle.x + (dist-circle.radius) * *it.x)/dist,
(circle.radius*circle.y + (dist-circle.radius) * *it.y)/dist,
circle.radius);
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Porovnani algoritmu

—

1983 - Megiddo O(n)

+optimalni vysledek

-tézce rozsiritelné do 3D

-na webu nejspis neni

zdrojovy kod algoritmu

1990 - Ritter O(n)

-neoptimalni vysledek

+snadno rozsiritelné do 3D

+implementace algoritmu je

volne k dispozici
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Zdroje

[1] http://www.cs.mcgill.ca/~cs507/projects/1998/jacob/problem.html

[2] http://www.personal.kent.edu/~rmuhamma/Compgeometry/MyCG/
CG-Applets/Center/centercli.htm

[3] http://www.codeproject.com/Articles/22568/

Computational-Geometry-C-and-Wykobi
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Smallest Enclosing Circle

(nejmensi uzavirajici kruh)

Dekuji za pozornost
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