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Kuctb pyku Kak o0 bekT bmomeTpmnyeckon naeHTupuKaumm




OCHOBbI TEOPUU R-®YHKLIMN

Ob6pamHasi 3a0aYya aHaslumu4ecKou 2eomempuu

Onsa 2D obnactn Q ¢ rpaHnuen o2 NoCTpouUTb PYHKLNIO
@(X,y), Takyto, 4YTo
B o(Xy)>0 BHyTpU Q;
B o(X,y)<O0 cHapyxun Q;
B o(x,y)=0 Ha rpaHuue o0Q.
YpaBHeHUEe
a(X,y)=0

onpenenseT rpaHnuy obnacTtm oQ2 B HesiBHOU hopMe.



[lycTb Q npencraBneHa B Buae kKombuHauuu 6onee
npocmaeix obnacten Qq,...,Q2;, C MNOMOLLbIO JIOrNMYEeCKUX
ornepauum:

B «» (nepecedveHune);

B «U» (00beanHeHune);

B «—» (gonosnHeHue).

To ecTb
Q =F({Q4,...,.Qn}, {N, U, —}) (1)

[TyCcTb ypaBHeHUA rpaHunl €2q,...,L2,, U3BECTHbI:
@(X)=0 (i=1,...,m).



Memood R-¢pyHkuyuu (RFM) no3BonsieT nonyvnTtb aHa-
Jlumu4eckoe 8bipaxeHue rpaHuLbl CIIoXHOW 0bnacTu

@(x)=0
Ha OCHOBE €€ TEOPETUKO-MHO>KEeCTBEHHOIO ONMNCaHNA.

®yHKkuus f(x,y) Haseisaemcs R-¢gpyHKyueu, coomeemcm-
gyrouwlel pa3lbueHuro seuwecmeeHHOU OcU Ha UHmMepaaribl
(—o0;0) u [0;0), ecriu ee 3HaK NosTHOCMkbIO oripedesisemcs

3HaKaMmu ee ap2yMeHmos X,y.



Coomeemcmeue Mexoy 3HakamMu R-onepauyuli u

3HaKaMu apeyMeHmoe

X )4 XNY XVvYy
- + - +
+ - - +
+ + + +




Cucmema R-pyHKUuU R,

1

XA, Y= (x+y—\/x2+y2—2axy),
1+ o
1 2 2
XV, Y= (x+y+\/x +y —2axy), (2)
1+ o
—X = —X.

roe —1<o<1.



[Tpn =0 (cnuctema Ry)

X/\Oysx+y—\/x2+y2,

— 2 2
XV0y=X-I—y-|-\/X +y,
—X = —X,

npu a=1 (cuctema R,)

XA y=(x+y-|x-yl[)/2=min(x,y),
Xviy=(X+y+|[x-yl)/2=max(x,y),
—X = —X.

(3)

(4)






CooTBeTCcTBUNE MeXay dyrneBbIMN (DYHKLNAMAU U
R-functions no3sonsieT HanTK pelleHne obpamHou 3ada-

Yu aHaJlumu4yeckou 2eoMempuu.
3ameHnM popmarnbHo B (1)

Q =F({Q1,---,Qm}a {f\, , _'})

B QHa oXy),

B Q Ha w(xy) (F1,....m);

B cumBosnbl {N, U, =} HaA cuMmBOnbl R-onepauunn {A,v,—}
cCUCTEMbI R,



B pesynbTate nonyydMm aHanmMTU4ecKoe BbipaXkeHue Kak
Cynepno3nuuio anemMeHTapHbIX PYHKUUKX, onpegenstoLlee

ypaBHEHMEe rpaHuubl obnacTtm Q,

(X,y)=0. (5)

[Mpnyem,
@(X,y)>0 BHYTPU Q,
@(x)<0 3a npegenamu Q.



HopmanbHoe ypaBHeHUe NPSMOMu,
npoxoadalieun Yepes 2 ToUkU A(X,Y:), A (X1 Yiiq)

Aj

_X(yi+1_y/)+y( i1 ) Xi+1yi+Xiyi+’I:O
VG =XV + (Vi =,

o(X,y)=




Cxema panbHeulwero NnoCTPoeHUs ypaBHEHNSA HEBbI-
NYKrnoro oobuekTa

AA NAA N ANA A AAVAAV..VA A



[Mpouenypa BbINYKNOro 4ONOfHEHUSA
MHOroyrosibHou obnacrtu




Anroputm N'paxema NOCTPOEHUSA BbINYKITION OOOSTOUYKHN









Pa3bl NOCTPOEHUA YPABHEHUA KUCTU PYKHA






ABTOMATU3UPOBAHHOE IIOCTPOCHUE
KOHTYpa

100

100

FO(X, ¥) = ACAGA AL (% Y, X, Yo X0, Yy,
f (XY, XYL X5, Y5)), T(X Y, XS, Y, X, Ye)),

F(X Y, X6, Y X, Yg)), FOX Y, Xg, Yo, X105 Yi0)),s

F (XY, X100 Yi0r X153 Y13))s £ OV Xz, Yia0 Xy, Vi),
FO6 Y X6 i Xigs Yig)



ABTOMATU3UPOBAHHOE IIOCTPOCHUE
KOHTYpa

100

h2_4(x, y) =A(T (XY, X,,Y,, X3, Y3),
Py X5, Y3 Xy, Y,))
g2_6(x,y)=v(v(v(f(xy, X,,Y,, X,,Y,),
h2_4(x,y)), T (X, ¥, X4, Y, Xs,Y5)),

F(X, Yy, Xs,Ys, X4, Y5))

100



ABTOMATU3UPOBAHHOE IIOCTPOCHUE
KOHTYpa

100

h6 _8(x,y)=A(f (XY, X, Ys, X5,Y,),
F(X Y, X7,Y7, X5, Yg))

96 _9(x, y) = v(v(T (XY, X5, Ye, Xg,Ys),
h6_8(x,y)), T (X, ¥, X3, Y, Xy, Yy))




ABTOMATU3UPOBAHHOE IIOCTPOCHUE

KOHTYypa
100Y
80 hll_lB(X’ y) — /\(f (X’ Y, X11’Y11’ X12’Y12)’
F (XY, X2, Y100 X131 Yi3))
col 16l 010 _13(X,y) = v(f (X, ¥, X150, Y10y X111 Y10),
| v(f(xy, STRACET X13’Y13)1 h1l_13(x,y))
40+
20
0 100 X




ABTOMATU3UPOBAHHOE IIOCTPOCHUE
KOHTYpa

100

100

h14 _16(X, y) = A(f (X, Y, X14, Y14 X5, Vi),

PO Y, Xis, Yiss X0 Yie)

913_16=v(f (X, Y, X3 Y13 X141 Yia)s

V(T (%Y, Xy Yia Xi6,Yi6), 114 _16(X, y)))

916 _19(x,y) =Vv(v(f (X, Y, X4 Yigr X17,Y10),

F (X, Yy X7, Y70 Xig: Yig))s FOG Y, X, Yig Xig:Yi0))



Mpumepbl KOHTYPOB KUCTEU PYK U
NOBEPXHOCTU, NOCTPOEHHbIe ¢ noMowbio RFM
(20 TOYeK KOHTYypA)
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Mpumep MoaenMpoBaHUA NCKAXXeHHOIO KOHTYpa KUCTU




PasnuyHble BapuaHTbl R-onepauun






ABTOMATH3UPOBAHHOE IIOCTPOCHHUE
KOHTYpa

Memoouwvr oopabomxu I'TO:
* C IOMOIIBIO 00pa3a B BUJIEC N300paKCHUS,

®

OTPaKaroOIIEro NPOCTPAHCTBEHHBIE
B3aMMOOTHOIIICHUS MKy TOUKAMH,;

< conocrasiienue I TO opueHTUPOBAaHHOIO
rpada Wid Iy4dka paguyCc-BEKTOPOB.



3amaaue 1 TO B BHUIE KOMIIJIEKCHOTO

CHUI'HAJIA

TouyeuHbie OOBEKTHI COSAUHSIOTCS IPYT C APYTrOM

IIOCJIENOBATEIIBHO B OINPEECICHHOM ITOPSAIKE
3JIEMEHTAPHBIMU BEKTOPAMM:
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KoHTypbl MOKHO paccMaTpHUBaTh B Ka4€CTBE
KOMILUIEKCHO3HAYHBIX CUTHAJIOB, COJIEPKAIINX
MH(pOPMAIIMIO 0 MHOKECTBE TOUYECUHBIX OOBEKTOB.



Mepoi CXOKECTH JBYX KOMIIJIEKCHO3HAYHBIX CUTHAJIOB
MOXET CIYKHUTb UX CKAIApHOe npouszsederue. [t 1Byx
KOHTYPOB:

A={r(N}ox1,7(N)=r1(N)+1y,(n) :
N = o(M}y 1.0(0) = 4 () +i0, (1)

CKaJIIPHOE IIPOU3BEIACHUE B JCHMCTBUTEIILHOM U
KOMILJIEKCHOM ITPOCTPAHCTBAX 3a1a€TCS:

(N Az = > [ (0, (1) + 7, (Mo, (0]
(N, A = (N A) 437 () 740 ()

rne K — aucio Bekropos: 7(n) =y, (n)+iy,(n) ;

v(n) =u,(n)+iv,(n) -





