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(planar graph)
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(planar subdivision)
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(maximal planar subdivision)
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both and
. —Wwithout graph edges crossing

—there Is a path from any point to any
other point in the graph
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FiBOK 3 0 B 18k 43 Zl| (maximal planar subdivision)
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A A45—D A= (Euler’s formula)

EBREETERI (2T, FTEOBEZERAN
YLD

n,—n,+n, =2
ne EE(HRERE+IFFFRERE
n, lHRZ |
n, A%

\o
~—




-
THRESD=AnE

TELORESE P={p, p,.... P, |
PEIERES LT HBKRIEEMBEE7SEIT.
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m ANDE m=2n-2-k

m DO n,=3n-3-k

HOBEEEROEESL): n=m+1 (1)
AROE()DTE =3m

EEROEDAE =MBERLOSE=KkK
LAlF2mEmIckFEINS—

ELNOIUE & n.=(3m+k)/2 (2)
TERE: n,=n ©)
TA5—DAI: n,-Ne+N=2 (4)
(1),(2),3)Z(4)I=EA:  n-(Bm+k)/2+m+1=2
ADE m=2n-2-k (5)
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E k)L (angle-vector)

FELOAES P=1{p, Py P, f
T=PD=ARSE-mE=AK=3mERN
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TOAEANYE)IL(angle-vector)
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A(T) = (15,15,30,45, 45,80, 80,90, 150)
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=ARSEIT:  A(M)=(a,q,,...,03,)
=ZARSET: A(T)=(a",a’,,...,0"3y)
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A(T') = (15, 15,25, 40,40, 65, 75, 125, 150) | A(7) = (15, 15,30, 45,45, 80, 80, 90, 150)
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A 1E73534 (illegal edge)

A(T)=(a,,q,,...,0s)
A(T’)=(a,’,a,’,...,057)
1L ggigs o < ggigs o (RIINBERITELARD)

— P, p, = AIE750— FIEFAE?
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Thales’ Theorem can be used to test if an edge Is
. legal without calculating angles

Let C be acircle, | a line
Intersecting C in points a and b
and p, g, r, and s points lying on
the same side of |.

Suppose that p and g lie on C,
that r lies Iinside C, and that s
lies outside C.

IS (b > Lapb = Lagb > Lasb
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Empty Circle Property

Theorem

. Let P be a set of points in the
plane, and let T be a
triangulation of P. Then T Is
a Delaunay triangulation of P
If and only iIf the circumcircle
of any triangle of T does not
contain a point of P in its
Interior.
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Angle Optimality and
Delaunay Triangulations

. Theorem

Let P be a set of points in the plane. Any
angle-optimal triangulation of P Is a
Delaunay triangulation of P.

Furthermore, any Delaunay triangulation of P
maximizes the minimum angle over all
triangulations of P.
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Legal Triangulations and

Delaunay Triangulations

. Theorem

et P be a set of points
In the plane. A
triangulation T of P Is
legal if and only If T Is a
Delaunay triangulation.

C(pipipy)
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lllegal Edge Flip Method
(Legal Triangulation)
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LegalTriangulation(T)
AN BRESPOHLAEED=ARTET

H7: POIESTG=ATnE

while (T DA IEZLD p,p = ATLVD) do
EdgeFlipping( p;P; )
TG pp; ZERYERS
TIZp.p, ’E?JIJZ_%)

return T
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EdgeFlipping (uv)
unmark edge uv
If uv is illegal then
substitute pg for uv
for ab €{up, pv, vg, qu} do
If ab I1s unmarked then
push ab on the stack
and mark it
endif
endfor
endif
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Legal Triangulation — initial
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Legal Triangulation — edge flip
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Legal Triangulation — edge flip
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Legal Triangulation — edge flip
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Legal Triangulation — edge flip
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Random Incremental Method
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DelaunayTriangulation(P)
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then
p,EApPipPITERZEA THA T, Fi=
F=ARnElEERT S
_egalizeEdge(p,, PiP;j, T)
_egalizeEdge(p,, P;i P, T)
_egalizeEdge(p,, P« Pi, 7)




ZILOY X Lags

else -
p, LR AR pppp, DX BIERZEDTHE
AT, FT-75= .ﬁﬁ"iﬂ%*ﬁmé‘ %)
_egalizeEdge(p,, PiPi, T)
_egalizeEdge(p,, Pi P;, T)
_egalizeEdge(p,, p; pe, T)
_egalizeEdge(p,, p, p;s T)

} /] end of for
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return T
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LegalizeEdge(p;, p,p;, T)

AN p~EAIER, PP, 2 IEHMREED I
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pip; &) yTL. p,p, TESHZS
LegalizeEdge(p,, p.p,» T)
LegalizeEdge(p,, Py P;, T)
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Triangle pab iz illegal. Tnangle pad iz akay.

Triangle pbeis illegal. Triangle pebis okay. Triangle pde is okay.

o

Triangle pbf is okay. Triangle pfc is okay. TL‘innE:.,I: pcais akay.
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W%t 25 #2(duality transform)

EAME:

W ZBrHNDE, TR LEDRESIC
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W%t 25 #2(duality transform)

ERMEE:
*m(primal plane)=Xxf - m(dual plane)
1. BEHBER AT Z (incidence preserving)

1% 1DRE
2. JEFRE{RAZ (order preserving)
FTRHERRELLT (EFEERXF@EIS
HBITHOREBMDAERR)
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W%t 25 #2(duality transform)

BIEDH:
n EEE1EP(X, Y)—21NT A3 (EEIEX, V)
s TEE1EHy=ax+p—2N T -4 ({EZa. Y1 KB)

m We can map a set of points to a set of lines, and
vice versa, in a one-to-one manner.
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W%t 25 #2(duality transform)

ik
1. R—-ER
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2. Eff—R

m ERL: y=mx + b — mHL*:=(m, -b)




W 5t ZE #2 (duality transform)

primal plane dual plane
A

Pe

* Poi1,-1)

plpz,py)—— a=px, 8=py——y=0x+ =px-py

y=mxX+h —=—pz=tn, py= b —=—plr, - b)
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Geographical Information System
m Terrain Height Interpolation
Computer Graphics

m Triangular Mesh Generation

m Surface Reconstruction

Computer Simulation

m FEM Modeling
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