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BB E,nEIH1E 

MaW~ HHaR r pa~~ Ka RBn Re TCH B a m H~M c pe Ac TBOM o p r a HM3a 4MM AH a 
nora 4enO BeK-3BM VI npeA CTa Bn e HHH r pa ~M 4eC K oA ~ H~opMa4 ~ ~ . n po 
rpe cc MHK p0 3n eKTpOHHKM M CBR3 a HHo e C 3TMM CH~meH M e C TOMMOCT ~ 

3neKT pOHHbiX KOMnO He HT0 8 B no cn e n u n e r OAbl npl1e e I1M K GOI1ec WM pO
KOMy np HMe H e HH ~ paCTp0 8~X AM c nn e ee B CHCTe Ma x Ma~H H HoA r pa O~ KM . 

OAHHM H3 OC HO BH~X n pe HMy Uje CTe 4B e TH~X pa c r po a u x AHcnn e e B 
RBnRe TCR 80 3 Mo mHOCTb Ha r n RAHo ro n p e ACTa Bn e HHR nOBe pXHOCTe A 
rp a~H 4e C K H X 06 b eKTO B ny Te M 3a non He HHR ! pa CKp a WHBa HM R! nOBe p x 
HOCTe R B n pe Ae I1 a X or pa H H 4H B a~Uj ~X MX KOHTy pOS , 4 TO o cou e HHO Ba M
HO npH pewe HM~ a a Aa 4 n po eKT Hpo e a HHR C nOM OUj b~ 3B M ( CAD- Compu t e r 
Aided De s ign ) B pa3nH41ibiX o fin ac r ax Ha y KI1 11 TCXHMKI1. 

npH C03 AaH MM B n a 6 0 pa TOPMM Bb1 4H cnH T enbHO~ Te XHHKH M a 8TOMa 
THaa 4HM OM RH 4 s e THo r o pa CTpOBo ro AH c nn e R c 8~COKOA pa 3 pewa ~Uje A 

c n oc06HoCT b ~ n OTpe 6 o Ba n o c b B~6p aTb M pe a n H30B a Tb n OAxoA RUj Hn 
anropHTM 3 a non HeH MH. C 3 TOA 4en b~ 6~nH npOBeAeH~ a HCln M3 H c pa B
HeHMe OCHOBHblX xa p a KTe pMCTHK H3 a e CTHbiX K Ha CTORUj e MY s pe Me HH 
a nrop HT MoB, a Ta Kme pa3 p a6oT a H ~ KOHKpe THwe Be pC HM a n r o p HTMOB An R 
3anon He HHR I~ Ho roy ron b HH KOB H KO HH4e CKHX c e 4eHMli . 

AJl rOP ~1TI1L I 3I\ nOJ1HEHI1/1 

n o npHMeHf1 e Mo My n pu u ua ny a jJ r opMT M~ aanonae a u a Mo r yT 6~ T b pa a 
Aene HbI Ha r pa GOJlbWHe r py n rtu : aJl r OpMTMbl I CBR3 HOC T ~ " ( Conn e c t i 
v i t y ) . " n pOBePKI1 4eT HOCTH" (P a r i ty Ch e c k) H " KOHTY PH~ e' l (Edge ) . 
6 OCHo e e a Jlr Op HTMo e ne p eo H rpy nn~ nemMT npHH4Hn o n po c a c o c eAHHX 
3JleMeHTOB H 306pa~ e HM R (pixe l ) C 4 e JlblJ Sblf1Bne HHR MX npMHaAJl e~ HOC 

TM K KOH Ty py. AJlrOpMT M~ sT o poR rpynn~ onpe AenR~T 4Hcno T0 4 e K 
nepeCe 4e HM f1 p a c Tpo Bo A CTpOKH OT Aa HHoro 3ne MeH Ta AO Kpa n 3 Kpa Ha 
C KO HTYPOM no n n e x a ne ro ae non a e -uuo o Gb e KTa. B 3aBM CMI~ O CTM OT TO
ro , RBllRe TCR 3 TO 4M cno He 4e THbi M HnH 4e T H~M, 3 n e MCHT 0 6b RBnR e Tc R 
8 Hy Tpe HH HM MnH He T . An ro pHTMbI , Ka K np a SHno . pa6 0T a ~T "6 b1 CTpe e , 
4e M' a I1 r OpHTMbI " CBR3 HOCTH" , HO npM MX MCn OJlb30 8 aHMM He o6 xoAHMO 
BBOAMT b Ao nOn HHTeJl bHble T eCT~ AnR p acn03HaBaHM R Ka c aT e nb Hbl X 
M n p a BMJlb HOrO 3anonHeHM R oUb eKT o B. 

"K OHTYP Hbl e " a n r o p HTMbl MC XOART cxope e H3 KOHTypa oUb e KTa . 4eM 
H3 OTAe Jl b H~X 3 Jle MeHTOB M30u pa me HMf1. 3neMeHTbI. n e~aUjM e MemAY 
ASy MR Kpa RMH. MapKMpY~ TCR M BblAa~TCR KaK BHyTp e HHM e. AJlrOpMTMbI 
3TOA r pyn nbl OT Jl M 4 a ~TCR ManblMH BpeMeHaMM 06p aooTKM, HO Tp e 6Y~T 
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cne~ Ma nbH~ X Me p n pM p a 6 0 Te B nOKan b H~X 3KcTpeMy Ma x Y /n p 0 6 n eMa 
K aCaT en b H~X/ . 

1 .1. An r o pMTMbl CBfl3 HOCH 1 

Se e d F i 11 (sF) 

HCXOAfl 1013 OAHO~ Ha4 an b HO~ T04 KM BHyTpM 3~ 1 1on HfleMoro 06be KTa . 
SF- a n r o pM TM n pOBepAe T Bc e c o c eA HMC T0 4 KM Ha n pMHaAne*HOCTb MX 
3 n eMe HTa M KOHTy p a / 1

/ . B 3d nM CH~O ~lM OT 3T o ro MCXOAHa R T0 4 Ka 
06bfl Bnfle TCfl BHYT peH He~ Mn M HCT . 3 a TeM OAHa 101 3 np OBe p fle MNX T0 4e K 
B ~6 MpaeT C fl Ka K HOBa R MCXOAHa fl T0 4 Ka 101 n pOBe p Ka n poAon~ae T C fl . 

4T 06~ 06 ec ne 4 MT b 3 a nonHe HMe cnO~ H~ X $ Mr y p 6 e 3 n p0 6enO B, OCTan b
H~e np O BepR eM~e T0 4 KM 3a nOMM H a~T CR B CTe Ke 101 M c n on b 3Y~TC R np M 
He06 x OAMMOCTM KaK HOB~e M C XO AH~C T0 4 KM. n p o~ec c 3 a no n He HMR 3 a 
KaH4 MBa e TCR , KorAa Bc e T0 4 KM n pOBepC H~ , T . e . KorAd ~oK p y r MC 
XOAHOR T04 KM p d cnonomeH~ Ton bKO y* e OTMe 4e HH~ e 3neMeH T ~ MnM 
3neMe H T~_ KOHTypa, a CTe K nYCT O~ . na H H~n an ro pMTM n0 3 Bo n Re T no n 
HOCT b ~ p a CKpaWM Ba Tb n~60 ~ KOHTy P . H aXOAfl~M ~ CA B na MATM M306pa
~eH M R. 

Ta K Ka K SF- a n ro pMTM npO Be p Re T OTAen b H~e 3neMe l i T ~ M30 6p aMe HMA, 
TO OH MMe e T Ma n oe 6~ CT p oAe~CT BMe. KpOMe Toro , An A AaH Ho r o a n ro
pHTMa Tp e6ye Tc R 3 aAa Ba Tb nepBY~ McxoA HY~ T0 4 Ky, 4TO B He HHTepaK
TMBHOM pe * MMe pa 60T ~ Mo* e T B~3~ BaT b onpeAene HH~e n p oGJle M~ . Ta KaA 
Mc x o AHaA T04K a Aon* Ha 3dAa Ba T bcn An A K a*AO~ 0 6 na CTM 3 a non He HMA 
o TAen bHO. Oc 0 6 e HH O TpY AoeMKoR Ta Ka A one pa4Mfl ABn Ae TCfl n p M 3 a 
nonHeH MM c a Mo ne p e ce Ka~MxC A 0 6 b e KTOB, Anfl KOTOpblX B 0 3HMKa~ T 

BHeWHe p a 3 Hwe 0 6 n a CTM 3anonHe HM R /CM. PM C.I/. 

C l a s s Fi ll (CF ) 

CF- anro pMTM nocn e AOBa Te nb HO npOBe p AeT 3neMeHT~ Ka~Ao~ 

p acTpoBo~ CTpOKM M B 3a B M C M MOCT ~' OT ne Bo r o M Be pXHe r o 3 n e Me HTOB
cocenea OTHOCI1T MX K o npen enen aoay xn a c cy / 2 / . Pa cn03Ha l:)TCA cy
~eCT BY~~Me 3KBMBane HTH~e COOTHo we HMfl , a Knacc~ pa3AenA~T CA Ha 
r pynn~ , KOTop~e xa paKT epM 3Y~T np MHaAne~HocTb K OT Aenb H~M 06
naCT AM 3anOJ1HeHMA. 

3 TOT anrop MT M 6 e 3 n p0 6 e n o B 3 a nonHAeT Bc e Bo rHY T~e 101 B~nYKn~ e 

o6be KTbl. TaK Ka K KonM4eC TBO KnaCCOB o rpaHM4MBaeTCA nMWb r ny6M
HOH n aMATM M3 0 6 p a * e HMA . TO MMe eTCA B03MO)~HOCT b o n peA e nA T b He 
CKon bKO o fin a c r e ri a a non ae u u a , Ta K IKe KaK M n pa Mcnonb30 BaH MM SF
a n r o pMTMa . B Aa HHo M cny4a e np o BepAeTcA K amA~ A 3ne MeHT B o TAe n b
HOCTM, n 0 3 To MY Ko n M4e CTBO 06 pa ~e H M ~ K n a MflTM M 306pa~e HMA 04e Hb 
BenMKo . 4TO oTpM~ aTen b Ho CKa3~ BaeTCA Ha Bp eMe HM 0 6 p a 6 o TKM. 
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1.2 . AnropMT ~ npOBepKM 4eTHOCTM 

3TM a n ro p M T M~ 06bABnfl~T AaHH~ A 3neMeHT BHyTpeHHMM, e c n M 
n MHMA OT Hero AO Kpa fl 3KpaHa nepeceKaeT rpaHM~y nOAne~a~ero 

aenom- e -uoo 06be KTa He 4eTHoe KOIllo14eCTBO paa , B p a fio r a x ' 1. 31 nperi
CTa BneHO HeCKonb KO anro p wr a oa npoaepxa 4CTHOCTIo1 . Ca Mble npoc rue 
H3 HH X p a60T a ~T 6e 30 WM6 04HO n MW b Ann He KoT op~X TMnOB 06~eKTOB, 

a CaMb ! ~ c n o lxHbll1 noaaonae r C nouoius» pAAa AononHlo1T enbHblx TeCTOB 
3an OJlHAT b 6e 3 npofien oa n~6bl e 06"b e KTbl . 

n pM MeH CHMe anropMTMo B, Io1 c non b 3Y~~MX Me To A npoBepKIo1 4eTHocTH, 
Bc erAa Bne4e T 3a c 0 60A ABe npM H 4M nManbH~e n p06 ne MU . Bo-nep B~X , 

anro pHTM B c a Mo A n po c To A caoeA ~op Me He OTn M4aeT ABa cn eAY~ 

~H X APy r 3 a APy r o M KOHTy pH~X 3n e Me HTa OT 3neMeHT OB, o rpa HM4H
B a l ~lIlM X " BHYTPeHHI')f) pac t poa y o n MI-i Md' . BO-BTOPblX, Han M4M e nOKanb
HbiX 3K cTpe My MO B npMBoAMT K OWH604HOMY 3anonHeHM~ . 

1.3. KOHTYPHble anrooa r xu 

Ordered Edg e Li s t (OEL) 

Kna CCM4e CKMM MCTOAOM 3 a n on He HHfl MHo r oy r o n bHMKOB ABnfl eTCfl 
onpeAenCHM e ce r MeHT OB pa CTpOB~X nMHMH H3 T a6nM~~ . cOAepma~eA 

ece pefipa MHOr Oy r On bHHKa / lI . I\nrOpMTI~ (\Jop Mlo1 pye T T a6JlM~y r e x pe
6 ep , KOT op~e n e peC e Kat0T TeK Y~y ~ p aCT pOBYD nH HM~ . H C n OMO~bO 

p a 3HOCTHo r o Me TOAa Bbl4Mcnfl eT T04KY nepe c e ue a u a " a KTMB Horo" 
pe 6pa C 3T O~ P.JC TPOBO~ n HHHe A. 3 TH T0 4 KM ynopflA04M BanTcA H 3 a
Te M Hc non b3 YKlT CA AJlfl Ha xo~Ae HMf1 c e r-ae ar o e m1 HH i'i. ~nA ynpouteuan 
np04eAY P~ y no pRA0 4MBaHHn p e 6 e p M YMeHbweHHfl BpeMeH M 06pa 6 o TKM 
MHoroy r o n b HMKM np e ABa p MT en bHO Mo r y T 6~ T b pa3n o~eH~ Ha Tpe y r o n b
HIo1 KH M/ Mn H T p ane~ M M . 

C y~e c T B c I1 H ~ M npeIH~y~e c TBo M OEL a an a c r c n TOT Q> a KT , qTO Ka * Abltll 
a KTM BHblii 3n CMeHT o o pa6 a Tbis a e TCA r on s xo OI\MH paa , 3 TO YMCHbwa e T 
Kon M4eC 1 BO oG p a~e H M ~ K n a MflTH M30Gpa ~ eH H fl. KpOMe To r o, OEL MO
tH CT 3¢!Q>e Kl I1 BHO n pM I~C I1 :1 T LCR J:\n A a n ropl1TMO B 0 6 P.J30D.J HMA OTTeHKOB 
101 An t i a Li a s i n g-ra n r o pa r ao a , T. K. Hd 4a n bita R 11 K0l1 e 4HaA T04 1<M 
c c:r MC HTa n lo1 HIo1 M M3Be CTHbi AO B ~A a4M lia 3 Kp aH . a MHTe HCIo1 BHOCT b 
c o c e n HMX T0 4e K MHTe o nOJlMp yeT c n . 

Ed ge Fi 11 ( EF) 

EF- an r o p MTM MCXOAM T M3 MaTeMa TH4CC Ko r o KOHTy pa oOb e KTa , nOA
n e x a me r o a a no nueruua. n pli o fix one a ro ro KOIH y pa OCYllleCTBnRe TCR 
MHBepTlo1 pOBa HHe Bcex 3 n e MeHTOB, ne~ a~MX Cn p a B<l OT He ro / 4/ . n o c n e 
3 a Bepwe HMA o 6xOAd KOHTy p a Bce e r o BHy Tp eH Hlo1 e 3neM e H T ~ 6 YAYT 
Map KMp OBaH liblMH. B (f>1 nOA Ha3 Ba HHe M " Fe nce Fi 11 " n pMBe Ae Ha I~O
AM(\J MKa 4 Hfl 3To ro a n r opMTMa , B KOTOpo A MHBe p TMpo Ba HMe o r p a HM4M
B.JeT CR X - KooPAM Ha To~ Kpa AHe A n pa Bo~ T0 4 KH 3anon Hfle Mo r o oObeKTa . 
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EF-anrop~TM n03BOnR eT 6ejow~604HO 3anOnHRTb n~Gwe 3aMKHYTWe 
<!>~rYPbl, B TOM 4~Cn e <!>HrYPbl C HeCKOnbKHMH 06naCTRM~ 3anOnHeHHR 
~ C IAbipKaMH". BpeMR pafior u 3TOrO anropar aa , OAHa KO , CHnbHO 
3aBHCHT OT KOnH4e CTBa BepTHKaneH 06beKTa , Ta K KaK C pOCTOM 
4 ~Cna BepTHKane ~ pa CTe T ~ 4~ CnO Onepa~HH HH BepT~ pOBa HH R . 

Edge Flag (EFL) 

EFL- a n r o pHTM a H anor~4 e H EF- a n r o pHTMY, HO B HeM YCTpaH eH cy
~e C TBe HHW~ HeAOCTa TOK nocneAHero - MHorOKpaTH o e ~ H Bep T H pOBaHHe . 

3TO AOCT~raeTCR TeM, 4TO B paG04eG naMR TH HH BepT~pyeTcR n~ W b 

nepBblH 3neMeHT, n e ma~H G c n p a Ba OT MaTeMaTH 4 eCKoro KOHTypi0~Pa
604aR naMHTb C nOMo~b~ npOCToro Mex aHH3Ma c4HTwBaHHR, pa60Ta~

~er o no npHH~Hny npoBepKH 4eTHocTH, KonHpy eTcR B naMRTb H306pa
~ eHHR H TeM caMbiM 3aBepwaeTcR npo~ecc 3 an onH eHHR. 

3TOT anropHTM 6e 30w~60 4H O aanonuae r n~6bl e OUbC KTbI . nOCKonbKY 
AnR onpeAeneHH~ BHYTp eH He H oGnacTH Hc non b3 yeTc R Ton bKO KOHTyp, 
TO r e HepHpOBa HHe pa 604e H naM~T~ IT. e. onpeA ene HH e oGbeKTal 
ocy~ec T B nRe T C~ 3a KopOTKoe BpeMR H C nOMO~b~ npOCTW X ~ en0 4 ~C

n eHHblX onepauaa , Hexoro pue np oGnel~bl MoryT B 03H~KHYTb npu 3a
non HeHHH 04eHb OCTPW X yrnoB ,T . K. H3-3a ABOHHo r o HHBepTHpOBaHHR 
OAHoro ~ To r o ~e 3neMCH Ta nORBnRIOTC R "3aKpy rne Hl-1R". 

Pa i rw i 5 e F ill (PF) 

PF - a n r o pHTM r eHepHpyeT KOHTyp 3anonHR e Moro 06beKTa H 3an OM~

HaeT B pa604eH naMHTH Ha Ka~AoH CTpOKe p a CTp a n epBY~ X- KOOP
AHHaTy, npHHaAne~a~y~ KOHTYPy/ 5/. KorAa nORBnHeT CR BTo pa R X-K O
OPAHHaTa, TO 3anon HR e TCR paC TpOBaR nHH~R M e~ AY 06 e~MH X-KOOP
AHHaTaMH, a X-KOOPA~HaTa B pa604e~ naMRTH 3aMeHRe TCR npH3HaKOM, 
KOTOPWH pa3pewaeT <!>OpMHpOBaHHe HOBo r o c erMeHT a nH HHH AnR AaH
HOH CTpOKH. 

AaHHblH an rop~ TM Ge 3 np06enOB 3anon HR eT Bce BwnyKnwe 06be KTW, 
OA HaKO npH 3anOnHe Hl-1 H He KOTOpwX BorHyTwx 0 6be KTOB ICM.pHc.21 
BpeMR ero pa60TbI ya en~4~Ba e T CR B He CKonb KO pa3 . Ka K H DEL , 
3TOT a nrop~TM xo powo nOA XOA~T AnR Ha He ceH HR oTT eH KOB ~ pe anH
3a~~~ Antialiasing . 

2. CPABHHTEJlbHAJl OLtEHKA AJlrOPHH10B 3AnOJlH EHH~ 

CpaBHeH~e npOBOAHTCR no cneAY~~M KpHT epl-1~M: 

al Kop peKTHOCTb 3 a nonHeH~R, 

61 a pe MR 06pa6o T K ~, 

BI Tpe6 ye~H 06b e M n aMRT~, 

rl B03MomHOCTb a nn apaTHoH pean~3a ~ ~H. 
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P I1C . 1 . Cajeouep ec c x arounnc cn P Hc .2 . " 11aT OJI O r H Y C CK H H " 

N H o ro y rOJlb llHK. I>1Il0 I'OY I'OHbIlI1K . 

a/. Bc e pa CCMOTpe HHble anropH TMbI 06 eCne4 l1 Ba~T n pa Bl1 n bHOe 3a 
nonHe HHe oGb e KToB npH p eweH~H C OOT BeT CTBY~~I1 X np06 n c M, K 4l-1 Cny 
KOTOpWX, B ne p BY~ o 4epe Ab , OTHO CRTCR: 
- o npe Aene Hl1 e H C X OAHO~ T0 4KH AnR S F ; 
- pacn0 3 Ha BaHHe CBR3aHHWX KOHTy pHWX 3n e Me HTO B B Pa r i t y Check( PC) ; 
- Y4e T n OKanb HWX 3KcT peMy MoB BO Bcex a nrop HTMa x CBR 3 HOCTl-1 H np o -
Bep KH 4e THOCTl-1 . 

AnropHTM DEL nOAxOAl-1 T TonbKO AnR MHo r o y r o nbH HKo a , a PF He 
c npa BnReTC R C onpeAeneHHblMH THnaMH <!> l-1ry p IpHc. 2/. 

6/ . Mc c n e Ao Ba HHe 6wcT p oA e ~C TBl-1R OCHOBHblX anropHTMoa 3anonHe
HHR , np OBe Ae HHoe B pa60Te / 4 / , Aa no cneAY~~ l1e pe3 ynb TaT bI : 
- a n r o pHTM DEL H3 - 3a He3Ha 4HTen bHor o KonH4eC TBa o ne pa ~ H ~ BaoAa l 

BW Bo Aa HMee T , Ka K npa BHn o, MaK CH Ma n bHoe 6wcT p oAe~cTB H e .
 

SF H PC- a n r o pHTMw B 6-3 p a3 Me An e HHe e , Ta K Ka K OHH n pO B e p R~T
 

o TAe n bHwe 3ne Me HTW 3anODHR e Moro 0 6b e KTa ;
 
6b1CT p oAe~ cTB H e EF CHnbHO 3aBH CHT OT KonH4 e CTBa Be pTHKa n e H
 
B H306pa~eHHH 06be~Ta H DHW b np H He60n bWOM HX Ko n H4eCTBe CKO

poc r » EF H OEL c paBH HMbl MelKAY c0 6 0 ii;
 
npH 3a no nHeH HH OTHOCM Te n bHO np OCTWX <!>Hr y p a n r opHTMbI EFL H DEL
 
H Me ~ T npHMe pHo oAHHaKo Bo e 6wc T poAe ~cTB He , HO EFL RBHO np eaoc

XOAHT no CKO POCTH OEL n pH o 6 p a6 o TKe cnO~HblX H306pa~e Hl-1 H. 3T O
 
~e c np a ae An Ha o H AnR PF, KOTOPblH a 3TOM OTHOWeHH l-1 a HanorH 4e H
 
EFL-anro pHTMy ;
 
a n r opHTM CF no a peMe HH 06 pa60 TKH c pa aHHM C SF - H PC- a nro pHT

Ha MH.
 

a/ . B a ~H bl M na pa Me Tpo M B o~ eHKe an r o pHTMoa 3 a nonHeHHR RanReTCR 
oGb e M naMRTH, H e 06xoA H MO ~ AnR HX MH Kpo npo rp a MMHoH pean H3a ~H H. 

npH Hc non b30 Ba HH H SF - a n r o pHTMa Tp e6ye Tc R 0 4eH b 6onbwo ~ CTe K AnR 
6 e3 0Wl-1604HOr o 3a nonHeHHR cnO~H bl X o 6b e KTo a . CF- H OEL-anropH TMw 
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PMC. 3. CHCTeMa r' p amr-n rsrx Plic . 4 . Ycn OB lie np onepKli 
KO OPAlilla T . An SI KPlillOH IJ ne p a on xa anp a nr-e , 

pa60Ta~T C 06WMPH~MM c nMc Ka MM ~ aHH~ X )An ~ x pa He HMR M 06pa60T KM 
KOTOp blX He 0 6 xOAMMa 60n bwa ~ na MRTb. 11 3 pa c c a o r pe -n - ux a u uie a n r o 
pHTMOB Ha HGonbw H~ 0 6b e M na MRTH Tpe 6y e TcR AnR PC . 31'0 0 6 y cno B
neHO TeM, 4TO C 4enb~ MCKn~4eHMn onepa4MM COpTMpOBKM PC-anro
pHTM Mcnonb3yeT cnomHble nporpaMMbI npOBepKM 3neMeHTOB. 

B EF- M EFL-anropMTMax AnR caMO~ nporpaMMbI Tp e6yeTcn MMHM
ManbHaR naMRTb, a AnR AaHHblX OHa Boo6~e He HymHa. 

PF - a n r o pMTM Ta Kme 06xOAMTCR Man~M 06beMOM naMRTH AnR npo
rpaMM, OAHaKO na MRTb AnR xpaHCHMR X-KOOPAMHaT B onpeAeneHH~X 

y cnoBMRX Mom eT MMeTb 60nbWHe pa3Mep~. 

r/. C 4enb~ nOBblweHMR CKOPOCTM pa60TbI a n ropMTMOB 6b1no MC
cne AOBaHo, Ha CKon bKO B03MomHa MX anna paTypHaR nOAAep mKa , AHanM3 
noxaaan , 4TO TaKaR B03MO)j{HOC Tb MMe e TCR To n b KO AnR KOHTypHblX 
anropMTMOB. 

ApyrMe anroc-rr s u COAeplKaT HaCTonbKO c n ox nu e r e c ru M 06b eM HY~ 

0 6pa60TKY AaHHblX, 41'0 MX an na pa THa R nOAAep )j{ Ka BpRA nM 4eneco 06
pa3Ha. 

B KOHTYPH~ X a nropMTMax B03MO)j{HO npMMeHeHM e r e Hc pa To pOB ce r 
Me HTa nMHMM(OEL, EF, PF ) , reHcpaTopOB KO HTy pa (EF , EFL ) M anna 
par aux cpeACT B AnR peanaaauaa C4MTbiBaH MR no n pMH4Mny n po a e p xa 
4eTHOCTM (EFL) . 

3. rEHEPAl.l~~ (!)nArOB KOH TYPA B EFL- AnfOPI-1 TME 

AHanMZ M cpaBHeHMe an r o pMTMOB 3 anonHeHMR BblRBMn 0AH03Ha4Hble 
npcMMy~ecTBa EFL-anropMTMa . rnaBHO~ n p 06neMo~ np M ero peanM3a
4MM RBnReTCR 3$¢CKTMBHaR reHepa4MR MapKMpOBOK l~naroBI B pa60

6 

4C~ na MRTM, 3T a na MRTb p canH30 Sd Ha B BHAe 0 6 na CTM naMRTH C rny
6M H O~ B 1 6HT M nony4Mna Ha3BaHII!C " pa604aR nnaTa". 

3 . 1 . MHo roy r on bHMKM 

3 a nonHeHMC MHo r oy r on bHM Ka 0 3 Ha 4a e T OKpa WMBaH Me Bc e x 3ne MeH
TOB, 4eHTpbl KOTOpblX Ha xoARTCR BHyTp M KOHTy pa . OAHa Ko T a KO~ KOH
Ty p MMe e T Hyneeble pa 3Mepbl M nnoxo o n pe Ae n Re TCR C nOMO~ b~ 3ne 
MeH TOB. MMe~~ M X KOHe 4 Hbie p a 3 Mepbl. no 3T O~ n pM4MHe 6 b1n o npMHRTO, 
4TO K a)j{A bI~ 3ne Me HT MMe e T KOOPAMHaTbi c e o ero neBo r o HM)j{Hero yrn a 
I CM. pHc .3/. non y 4e HH a R Ta KMM 06pa30M HOBa R CHCTe Ma KooPAMHaT 
CMCT e Ma r p a HM4HblX KOOPAMHa T - Hc no n b3ye Tc R Ka K OCHoea AnR reHe
pa 4 MM ¢na rOB Ha pa604eM nnaTC. f eHe pa 4MR oc y~ ecTenReT CR C no
MOlll b ~ MOAM¢ M4 Mpo e a HHo r o anro oa r xa 6 pe 3 e HxaMa 16 I . 

npRMaR B ne p BOM Kea ApaHT e B CM~TeMe rpaHH4Hbl X KOOPAMHa T 
ona c u a a e rcn cn eAY ~llIM M y pa BHe HMe M: 

zu . Y ~ 2v· X. I I I 

¢ a KTOp 2 BBOAHTCR AnR y np o~eHMA B~4HcneHM ~ C 4enblMH 4Mc n aMM . 
nOCKo nb KY Ma pKM pOBa T b C~ I HHs e pT MpoeaT bc n l AonmeH Ka)j{A bI ~ 3n e Me HT, 
4e HTp KOTopo ro n e )j{ MT n pa Bee 3 TO~ npR M O~, TO M3 pMc .4 nonY4a eTc R 
y cno BMe AnR npoBep KH Aa H Ho~ T04K M: 

r = 2 u ( j I 0.5) - 2v (i + 0.5) . /2 1 

AnR r ;: 0 InpoBepReMaR T04Ka n emHT n e see npRMo ~ 1 Tpe 6 y c TCR n po 

M3 s eCTM M1-war IX+1,YI M HOSy~ npoeep Ky npM l' < 0 InpoeepR e MaR
 
T04 Ka nemMT cnpaea 01' npR M o~1 Map KMpy e Tc R cooTe eTcTeY~~ M ~ 3n e 

MeHT M ebmonHR CTCR OAHH r12 -war IX , Y+ 1I . C Y4e TOM 3 THX y cnosM ~
 

M3 121 nony4a c Tc R cn eAy~e e pe Kyp pe HTHo e COOTHo we HMe :
 

I ll ; 1 I'll t 2u (.i n; 1- .in ) - 2 v ( i ll t 1 - in ) ' 131 

r ile i ll' 1 - .ill = I AnR M2, HH a 4e 0, 
H In t 1 - ill = 1 AnR 111 , MH a4e O. 

EcnM HC XOAH an T04 Ka nem HT Ha np R Mo ~ , a 31'0 MO)j{HO npeAn ona
r ar s , TO CC KOOPAMHaTbl X H M Y II Ta K)j{C YAo Bn CTBopRIIJT y pa BHe HHIO 
n pR MO ~ : 

v 
Y = - . X . 141 

II I I H 

C Y4e ToM 11I1 H3 ypa s HeHH R 111 non y va e » Ha 4a n bHYlO Be n M4HHY An R r : 

I' H = U - v. 151 

Ha pHc . 5 npeACTa s n e H OC HOBa H HbI~ Ha COOTHowe HIo1 RX 131 11 151 
an rOpl1TM r eH e pHpo s a HMR ¢naros KOHTypa An ~ np~ MOH s nepSOM 
KBaApa HTe. AnR BTo po r o KBaAp aHTa tI l - war MO~M~H4H py e T c R TaKM M 
06pa30 M, 4 1'0 TeKYlllaA X-KOOPAMHa Ta He y Be n M4Hs a e TCR , a y MeH bwaeT
CR Ha I . KpOMe To r o, noc Kon b KY U n pHHHMa e T OTpM 4 a Ten bHble 3Ha 
4eHMR, TO Bbl 4 Mc n e HMR n pOBOARTCR C a6 con~T HOH BenM4HHOH II. X O T~ 
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U := x( 2)- x(1) 

v: =y(2)- Y(1l 

'io :=u - v 

x:=x(1) 

y :=y (1) 

Hem(M1) 

3.2 . KOH~ 4e CK~ e ce 4eH~ R 

KO HM 4eC K~ e Ce 4 e HI1fl R B n fl ~TC fl 

MI1 Bbl BOAa rpaClJ~4ec Ko~ 11HClJo pMa 4 11 

PI1C .5. AJtf'O pl1'r~l r-enep auaa cPrr a 
rOB B n epBON KBa,n,paHTe . 

B 3T OM c n y4a e n p OBe p Ka npOBO
A~T CR Ha n P RMO~. OTpa m e H HO~ 

OC b~ Y, HO Ha-aa YMeHbweHI1R 
X -KOOPAI1 Ha T~ MapK~pyeT c R HymHa R 
npRMaR . An R Tp e T be r o 11 4e TBep
To r o KBaApaH TOB He o6xOAI1 MO I1n ~ 

OTp a ma T b n p R MY~ Ha OCM X. HIT H 
me nOMe HRT b MeCTaM~ Ha 4aIT b HY~ 

11 KOHe 4H Y~ T04 KH. 4 T06 ~ o nn T b 
no n Y411 Tb np R MY~ BO BTOPOM I1 nl1 
ne p BOM KBa Ap a HTa x . 

BTopaMH paa pa60 Ta Ha MI1K pO
n po r p a MMil , pe an l1 a y~~aR 3 TOT 
a nropHTM C nOMO~b~ M~ Kponpo

4 e ccop H~X CCK4 HA Ce p l1 l1 KP1 804 . 
KaK nOKa 3~ Ba eT on~T / 7 ~ An R 3 Ha
411 Te n bHo r o YCKop eHI1R p a 6 0 TW 
a n r Op l1 TMa He KOTop~e Y 4a C TK~ 

MI1 K pOnpOrpaMM~. T p e6Y~ l1e 6 0 nb 
WI1 X aaTp a T Bpe Me HI1 , 4enecoo6
p aaHO pe a nMa OBa T b cxe MH~ M ny 
Te M. Ha p~c . 6 n p~BeAeHa c x e Ma , 
KOTop a R B~4 11 cnRe T KooPAHHaTW 
T04e K KOHT y pa B npeAena x o npe 
Aen e HHoro KB a ApaH Ta . Bpe MR BW
4 ~ CneH I1 R KOOPAHHaT OAH OA T04 K~ 

An n 3TO~ c x e MW COCTaBnRe T n pM
Me p HO 100 HC. 

4 aC TO BC Tpe4a~I1M I1 CR n pMMI1 TI1B a 
~ . l-IC XOA R ~ 3 a r o r o 6 blil p a a p a fio 

TaH aIlrop~T M a ano IlHe HHR , KOTOP~~ Ha np~Mepe 3 Iln~n ca nOK3a WB a eT 
np HMeHe Hl1e EFL - Te XHI1KI1 . 

nMTT Be~ nOKa aaIl, 4T O 3 IlIlM nc~ AOCTa T0 4 HO XopOWO a nnpOKB/ 8' 

C~M~ PYIOT CR C BO~M~ Ka caTeIl bH~M~ B o r n e n s a u x T0 4 1< ax . 
06 ~ee ypa BHe HHe KOH~ 4eCKoro c e4eH HR ~MeeT B~A : 

2 o 
aY + {3X -+ 2 yXY + 2 uY - 2 v X = k , / 6/ 

C!Ja KTo p 2 BBOAMTCR AIlR o6Iler4 e HHR 4eIl04~ cne H H~X B~4HCIle HI1~ " 3 Ha K 
MHHyC ne pe n n ocneAH~ M 4Ile HOM BblOl1pa e TCR AIlR roro , 4T06 ~ ypaaue.
H~e B 4aCTHOM CIlY4ae a , {3 . r. k = a COOTBe TCTBOB3IlO ypaBHeH~1O /1/. 

XDIR NIT Y1 R1 - DEL; DELX 

I
l../I x -kee~pl b e <? ~m plpeeucrrp 

PX PY VRI R 

I IS 8 a I
ICyM- I CyM- 1 

XR XL YO RM1 RM2 

-~ X-M UX Y- MUX 
'- 

R- MUX 

/NX INY INR 

X1 T 

PX PY 

PH<.: . 6 . Cxe sia r' errep a'rop a cPrraroB . Xl , Yl - nauam.mre KOOPAI1
na r sr; PX . PY - Te KYl11He KOOPAI1HaTbl ; XR. XL - X-KooPAH Ha Ta 
TOt:IKI1 , p acnonoxe aaon crrp aa a HnH crr es a OT Te KYl11eH TOt:IKH ; 
YO  Y-KoOPAI1HaTa TOt:IKH. p aCIIOn OJK eHIIOii Hap, TeKYlL\eif TOt:IKOH ; 
R - p ea vrns'r ar npOBepKI1 Arrfl vnpaarr enaa uaxnox; RM1 . RM2 
p ea vn s -ra -rsr np oa epxn ; VR - 3Ha K p e3YJIbTa Ta npoBepKH ;DELX, 
DE L Y - I1pl1palL\CHWI pe ayrnrra'r-a npOBepKI1 ; NX, NY , NR - crr e

AYIOlL\He KOOPAlfIl aTbl H HOBblH p e aynsr a-r np OBepKI1; XDIR - 3HaK ;
 
'I' - TaKT uaxn a ; INIT 
~IYJI LT lmrr eKCop ON : 

XDI R I NIT 

0 0 
0 0 
0 1 
0 I 
I a 
1 0 
I 1 
I J 

- I1HI1ll,l1aJIH3all,Hfl; Ta6rrHl.I,a Yl1p aBn eHHH 

NX NY NR 

0 XR PY RHI 
I PX YO RH2 
0 Xl YI RI 
I XI YI RI 
a XL YO RMI 
I PX YO RM:2 
0 XI YI Rl 
I XI YI Rl 
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del x :=delx+m1dx 
dely :=dely+m1dy 

r= r - dely 

del x .=delx +m2dx 
dely:=de ly +m2dy 

r := r t de lx 

r I )~H.;.;;

B B~ 4HC neHHRX npeAnOna r a e TCn , 4TO k = 0 /Ha4anb HaR T04Ka 
nemHT Ha Ce 4e HHH/ . 3 TorO Bce rAa MomHO Ao 6 HTbCR COOT BeTCTBY~~ H 

MH np e06pa30BaHHR MH. KpOMe Ta r o, npe Anon ara e Tcn, 4TO KacaT enb
HaR K Ha4anbHoA T04Ke nemHT B nep BoM KBa Apa HTe ( u , v ~ 0 ). 
~3 pHc.4 BHAHO, 4TO B K pH T H4eC KO~ T0 4Ke / 4e HTp 3neMeHTa/ Ann 
KPHBO~ B nep BoM KBaApaHTe MomHO 3a nHc a Tb : 

I 
X (Y ': j t 0,5) ~ i I n,5 . 17 

OTc~A a non y4aeM ycno BHe np OBep KH: 

I" = X (Y = .i ' O,G) - i - 0,5 . / 8/ 

Ann 1" ::: 0 rtpoae pae -iaa T04Ka / I + 0,5; i + 0,5/ nexa r ne eee KpH
Ba H; B 3TOM cny-iae npoH3BoA HT CR H1- uiar; Il P~1 I" < 0 npoaepne-iaa 
T04Ka nesorr npa ae e KPHBOi"i ; 3neMeHT (X, Y) MapKHpyeTcR H esmonuae r
CR H2-w ar ,e_m-l:-( lM..:..:.l~--~i 

BblA eneH~le X H3 ypaBHe HHn kouyc aoro c e 4eHHR / 6/ AnR k = 0 
Aae T 

1 2 2 'JX = - l v - }' , Y t \ : ( )' , Y - v ) - fJ (a Y + 211 Y ) . /9/
{3 

nOnOmH TenbHWH KOpe Hb Hcnonb 3yeTcn AnR Taro , 4T06w X= 0 npH Y=O 
H li m X COOTBeTCTBOBan peweHH~ ypa B H eH ~R / 6 / AnR 4aCTHoro cny 

~ ~o . 
4a n {3 '" O.nOACT i3IWBKd /9/ B ClJopMyny /'0/ Aa eT cn enyour ee y cnoane 
npoaepxa : z 

r = l a (j , 0,5) + 2u + 2 y . i + yl (j + 0, 5 ) - v(2i I- 1 ) + (H i t 0,5) /1 0/ 

OTCIOA a HaXOAHTCR Ha4anbHan BenH4HHa AnR I" (i , j ~ 0) : 
. a Y f3

I = - T U t - - V t -. / 11/ 
H 4 2 4 

~3 /10 / nony4aeTcn peKyppeHTHoe COOTHoweHHe 

~ 1) t 2u t )' I I" II ' 1 = I"n t (j II + 1 - .in )I a (j n tI t .i n 

/ 1'2/ 
- (i n+ 1 - i n)[ 2v - y - {3(i Il'll + i II t 1)] t 2y(i ll + l, j n+ C i n j ~ ) . 

C..... eHO 
KtJogpOH mo 

tJepmUKO"bHO<;l B nepBoM KBaApa HTe AeHcTByeT ycnoBHe 
/1 3/ .i n t 1 = in + 1 

/14/i 11 + 1 = in t 1 . 

Y4eT 3THX COOT HoweHHA npHBOAHT K OKOH4a T e nbH OH peKyppeHTHOH 
ClJopMyne 

I'n t 1 = I" n t Un t 1 - i n) 12 a j n t 2u + y(2 in + 1)1 - /1 5/ 

- Ci n t 1 - in ) I 2v - r (2 j n + 1) - 2 {3 i n I . 

, j rAe .In+ 1 - , n - AnR H2 , HHa 4e 0 , 
PHC. 7. A.nropHT~l r-enep auua l~Ji1 rOB A JIH KOllH4 e CKHX c e 4 e HH ii . I1 - i1 n a Hl, HHa 4e O. I n t 
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=f(X) 

jn+l jn-I In-, 

• 

+ jn , In In I	 inIn +4	 In. , In In ..1 
a	 6 

PHc.B . npeACTa un Clrn e Kp HBWX BO RTOp ON l al , Tp e TbeM 16 1 
Ii 'le THe pTOM I III x u a n pau r -ax , 

CTpYKTy pa y pa BHeHHR 1151 ABHO nOAcK~ 3~ Bae T , 4 TO MOM HO n p ~ Me 
HRT b anropH TM, no x omHA Ha anro p HTM r e H e p a ~HH $ n a roB gnA MHo r o
yronbHH KOB. TaKo A an ro p~ T M nOKa3 aH Ha pHc . 7 . n p H 3 TOM gnA y n po 
~ eH HA BBegeH ~ cn eg Y~~H e B cnOMor a T en b H~e ne peMeHH~e : 

del X : 2a j t 2 u i y (2 i ! 1) . del Y = 2v - 2 {1 i - )' (2 j ~ 1) , 

1Il 1 dX ~ 2 y , In 1dY =- 2ll . m 2d X = 2 a , m = - 2 y. 2dY 
B x o g e r eHepa 4HH Mo~e T B03HHKHYT b TaKoA c nY 4aA , Ko r g a KpHBa A 

H3 nepsoro KBaApa HTa nepe XOAHT BO BTOpoA Hn H 4eTBepT~A . B 3TO M 
c ny v a e r pefiye r c n i OpH30HTa n bHaA (del Y < 0) HIlH a e p r axa ns uaa 
( de l X < 0) CMeHa KBa g pa HTo B. T aK~ e B03MomHo , 4T O KacaTeIlbHan 
B Ha4anbHoA T0 4 Ke Il e~ rl T He B ne pBOM KBaApaH Te . B~Bog peKyppeHT 
H~ X ¢opMyn gIlA OC TaIl b H ~X KB aApaHT OB o cy~e c T BIln e T C A a Ha n o r H4 HWM 
o 6 p a 30 M. npH 3 TOM, OAHaKO, cn e Ay eT Y4HTwBa T b CO OTHowe HHA, nOKa
3aHHwe Ha PHC. S I Hc x oAHa A T04K a - n o c Il eAy~~ aR T0 4 Ka / , H TO 0 6 
CTOA!e n bCTBo , 4T O 3 Ha K r TepA eT CA n pH B03 BeAeHHH B KBa g p a T / n pH 
3T OM 'rpefiy e r c a npoaepk a C nOMOll~b ~ r II' a HHor Aa ~1 OTpH ~ a HH e r .l. 
n pH B~4HcneHHA X B TpeTb e M H 4eTBepTOM KBaAp aHT a x HaAo HCXOAHTb 
H3 T0 4 KH, Ha x oAA~eA cA HaA T eKy ~eA T04 KOA, 4T 06w EFL- anropH TM 
Mor Kop pe KTHO pa60TaTb /CM .PHC. 3 6 ,B / . n OIlY4e HHwe TaKHM 06pa30 M 
BeIlH4HHW AIlA nepeMcHH~x , B C T pe 4 a~~H XC A B a n r o pHTMe, np HBegeHw 
B Ta 6nH4e . no 3 To A Ta6nH 4 e np OH3BoAATCA H e o6xOA HM~e Ha4anbH~e 

yCTaHoB KH AnA o TAen bHwx KB aAp aHT o B. np~1 CMeHe KBa Apa HTo B np oH3 
BOAATCA cneAY~~H e H3MeHeHHA : 

1 . rOpH30HTanbHan c xe Ma KBa gpa HTo a : 

dX = -dX, In ldY ~ - lllldY , 1Il 2dX : - 1ll 2d X , de l X = - deI X + lllt dX,
I' = - I' - del Y . 
2 . Be p THKa n bHa A cxeHa KBa Apa HTOB: 

dY = - dY , llll dY =-lIl ldY . 111 2d X = -m 2dX, delY ,- - delY -i- In Y, r :-I' +deI X . 
2d

12 

~ 

Hem 

y -yrncx ? 

na MWTlbo
pa0040Sl Qrv,ama ~o5pa T 

>t<eHUSl 

rnokm c6poc 

Pac , 10. Cxexa C'lIi T bIB 3 II HH ljlJla 
rOB AJIH EFL-anrOpHTM<l. 

PHc.9. AnropHTM C'lHTWBaHHH ljlna
rOB. 

3. l(oPpeK4HA CgBHHyTOA Ha4anb
HoA T04KH B TpeTbeM H 4eTBepTOM 
I< Ba Apa HTa x : Y = Y + dY. 

TaKHM 06pa30M, C nOMO~b~ 

AaHHoro anropHTMa npH COOTBeT
cTBy~~eA HHH4HanH3a4HH MoryT 
6WTb 3anonHeHW n~6we KOHycHwe 
ce4e HHA. 

CneAyeT nOA4epKHyTb HeKOTO
pwe OTnM4MA paCCMOTpeHHoro BW
we anropHTMa OT anropHTMa nHT
TBen, KOTopwe 3aKn~4a~TCA B BW
60pe CHCTeMW KOOPAHHaT 3IleMeHTa 
ICM.n.3.1.1, a TaK*e B np04egy
pe MHH4HanH3a4HH H reHepa4HH 
~naroB Iy nHTTBeA npH COOTBeT
cTBy~~e~ HHH~HaIlH3a4HH ~IlarH 

reHepHpY~TCA no OKTaHTaM, a B 
AaHHOM anropHTMe - nO 'KBaApaH
TaM/, 4TO, eCTeCTBeHHO, npMBO
AHT K APyrMM peKyppeHTHWM co
OTHOl1JeHHAM AnA Bbl4McneHHR r , 

4.	 C4~T~BAH~E onArOB ~3 PA504E~ 

nAMBT~ 

nOCIle nOArOTOBKH ~naroB B 
B pa604e~ n a MA TH 3anycKaeTcA 
BTOPO~ 3Tan EFL- a Il r o pMTMa 
C4HTwBaHHe B naMATb H3 0 u pa * e HHR , 
C4HTwBaHHe ~naroB ocy~ecT B Il A e T 

c n OAHHaKOBWM o 6 pa 30 M n p M 3a
nOIlHeHMH KaK MHo r o y ron bHHKo B, 
Ta K M KOHH4 e CKMX c C4 e HHA. AIln 
aro r o npHI~e l i fl e T C fl a n r o pa r a , 
pa 6o T a~~H~ no n p MH4 Hny n pOBe p 
KM 4CTHOCTH /pMc.9/. 

Aa H Hw~ a nrop HTM C4MTWBa HHA 
pe a n M3y eT c fl npo cTo ~ 3 neKTpOH
HO ~ cxeMo A Ip Hc . l 0/ , Hc nOIl b30Ba 
HMe KOTOPO~ cy~ecT BeH Ho y CKOpA
e T pa GoT Y EFL- a Il r o p HTMa H n0 3 BO
n flCT 3a pa3yMHo e a pe MA 3anOIlHRTb 
Aa~e 04eHb cnoxasre OU"beKTbl . 13 
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3 AKnJ04EHl l E 

B pe3ynb TaTe ~ccn eAOBa H H~ AnR pa 3pa6a r~BaeMo ro B nBTA OHRH 
uae r uor -o pa CTpoBoro AI.1 CnIleR 6blIl B~ 6p aH anropa r » 3a nOnHe HI1R Edge
Flag, KOTOPW~ npe BocxOAI1r APy r l1e an r Opl1 TMW no COBoKynHocTI1 oc
liOBHblX xapa KT e p~ c T~ K! npaBI1 Ilb HOC T b aanoru-e -uor , BpeMR o6 pa60TKH, 
Tpe6yeM ~ ~ obbeH naMRT H/ 1.1 , 4TO oc06e HHO Ba~H o, Aonyc Ka eT c pa B
HH TeIlbHO npoc TY~ npor paMM Ho - an na paTHyn pea n I.1 3 a 4 1.1 ~ . 

~n R 3To r o anro pHTMu pa3pa60Ta Ha MI.1KpOnporpaMMa r e He pa 41.1 H ¢n a 
r OB npl.1 3a nOnHe HHI.1 MHo r oyron bHI.1KoB !PI.1C. l 1a! 11 npeAIlo~e Ha cxeM
HaR pe anH3a 4HR O T ~eIl b H~X e e yya CTKOB . 

DblIlI.1 pa3pa6oTa Hbi Ta Kllle anropH TM 1.1 COOTB eT cT BYIQ~ a R MHKpon po
rpaMMa AnR 3anon He HHR KO HI1yeCKHx CeyeHI.1 H C I1c nonb30BaHI1 eM EFL 
Te XHHKI1 / PH c .11 6/. 

C nOM Olll b~ YKa3 a Hl-lbiX an r OpI1T '''OB MO~ HO aanonasrr s </l l1 rYPbl npOH3
BOIl bHO';; </lOPMbf nYTeM ~x pa 3IlOIHeHl1R Ha MHoroy roIlbH I1 KI1 11 KOHH4e 
CKl1e ce 4eHHR. 
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Bae r A., Prikhodko V. r., Voigt K. PI I-85- 3 14 
The Fi l l Al gor i t hms Eor Ras t e r 
Scan Displ a ys 
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counto ur f i 11 i ng t he Edge Flag a Lgori t hm has bc un !I Lol " c:t\!d 
as t he most e f f ect i ve one fo r a mlc r oprogratu and Il il r d w iH I 
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