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BBeneHRe 

ilpH o6pa60TK8 nonyTOHOBHX K306p~eHH« C nOMO~b~ 38M ~8CTO B03HK

K89T 38~8~8 B~e~eHKR 06D8KTOB, HMe~KX ~OCTaTO~HO KOHTpaCTHHerpaHK

UN. 06~eKT c~KTaeTCR KOHTYPH~, ec~K ero 6o~ee TOHKaR CTPYKTYPB He 

KrpaeT po~ B KOHTeKCTe KOHKpeTHO~ 3~a~. B 3TOM C~ae B~~eHKe 

o6DeKTOB CBO~KTCR K HaXO~eHKD H OUK~pOBKe KX KOHTYPOB. ilpH 3TOM 
H306paMeHH8 pa36KB8eTCR H8 ~aCTKK llpoCTOA ~pMH, Ha3~BaeMHe BXO~

MK OKHaMH,K~ K3 KOTOpHX COCTOKT H3 ~OCT8TO~HOrO KO~~eCTB8 pa3-

pemaeMHX aneMeHTOB. 3Ha~eHKR ~YHKUHK ~Byx ~CKpeTHHX nepeMeHHHX, aa

~8HHO~ Ha BXO~OM OKHe, TaKllte ~CKpeTHbl. 

~R BXO~Horo OKH8 Kpyrno« ~pMH 3~a~a 06Hi¥~eHKR KOHTypa H 
HaMepeHKR ero napaMeTpOB 6~a pemeHa M.XDKK~eM 7, paspa6oTaBWKM 

AnR 3TO« UeXH cneUK~bHbl« ~ropHTM. ilpK 3TOM 3T~OH KOHTypa (rpaHKUH 

pas~e~a ~ayx o6nacTe~ c paan~ cpe~HMH aHa11eHKRMH axo~on ~K
UHK) OTIHCNB~Cft npRMOA ~KHMeR B ~OK~b~ KOOp~HHaTaX BXO~Horo OKH8. 

~OR ~ropKTM OCHOBaHHHA H8 B~HC~eHHH MOM9HTOB BXO~o« 

~KUHH,npe~oxeH BIZ!, r~e rrpKae~eHo ero cpaBHeHKe c ~ropHTMOM 
XIDKKe~R H paccMOTpeH o~oMepHbiR aHanor npennoxeHHoro anropHTMa. 

~R KB~aTHOrO BXO~HOrO OKH8 ~KCKpOBaHHOrO p83Mepa ynpo~e~ 

anropHTM XIDKKenR paccMoTpeH a/3/. 
HeKOTOpHe ~ropKTMH HOK~H38UKH rpaHHUN Ha BXO~HOM OKHe M~HX 

pa3MepOB (2x2 HXK 3x3 a~eMeHTa) paCCMOTpeHH B/
4/. 0HH OCHOBaHH Ha 

paan~~ MeTo~aX KOHTpaCTHpOBaHHR nepen~OB BXO~HOA ~KUKH C noc~e

AYD~KM cpaBHeHKeM c noporoM. 
AHanH3 ~~ o noMexoycTo~BOCTK paa~K11HHX anropKTMOB/2 , 4/ 

noaBonReT npe~nonoXHTb xaqecTaeHHHe npeK~eCTBa ~ropKTMa XDKK~H, 

B KOTOpOM B~COKoqaCTOTHHe KOMITOH9HT~ BXO~OR ~KUKK no~aBnRDTCR 

HaH60~ee TIO~HO. 0~8KO OKO~aT~bHbiA BNBO~ MOM9T 6~b cA~aH TO~bKO 

nocne KO~~eCTBeHHOrO CpaBH9HHR 3~KTHBHOCTH pa3~~~ ~rOpKTMOB 

B IDKpOKOM ~ana30He OTHOM9HHR CHrHan/myM. 

B HacTo~eR pa6oTe npKBO~KTCR peanKsaUKi anropHTMa XDKKe~R Ha 
3BM THna CM-4 c ~eTOM yrrpo~eHKit, npHHRTHX B 31. OueHKa s~KTKBHOCTK 
npOBO~naCb KaK B MO~~b~ Ht;~B?~.HX ,Ha oBJI, ,, :K H rrpH, pe~b~ 
H3MepeHK.HX Ha aaToMaTe AoJIT-2 ''·" ,b/ • 
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Pean~taauHR ~ropHTMa 

AxropRTM XroKK9Hft peaHH30BaH Ha KB~THOM BXO~HOM OKHe. TaKOM 

a~6op 6~ c~e~aH no cne~~HM np~HHaM. 

~eM HH~OpMRUHH C ~TOH306paxeHHR ~ft BBO~a ee B 3BM npoHCXO~HT 
npH CKaHHpOBBHHH BCero H306paxeHHR HHH ero ~parMeHTa paCTpOM THTI8 T8-

H8BH3KOHHOPO (~HHe~qaT~ ~~~~~ ToqeqH~), T.e. npRMOyrOHhHO~ ~OpMH. 

ITpHMeHeHHe Kpyr~oro axo~Horo OKHa B~3~BaeT ~ononHHTe~bHHe TPY~HOCTH

cornacoaaHHe ero ~pMH C "eCT8CTB8HHOit" npRMOY,rOHbHO~ H OT~CKaHHe 
HOpMHp~HX MHOMHTe~elt (pas~en~ 2.1 H 2.2 B/I/). OTH Tpy~HOCTH 6~H 
npeo~oneHH TI0~6opOM p83M8pOB OKOH/I/, qTo MOM8T OK838TbCft HeMe~aT8Hb
H~ orpaH~eHHeM. 

KpoMe TOrO, He06XO~HMO 3HaqHT8HbHOe nepeKp~THe KpyrnHX BXO~X 

OKOH ~ft HCKn~eHHR nponyCKa qacTH 06pa6aT~B8eMOPO H306paM8HHR, qTo 
yaen~HBaeT o6~ee apeMR o6pa6oTKH, a aae~eHHaR B/J/ aecoaaR ~KUHR 
OKRa npHBO~T K HepaBHOB8CHOA o6pa60TK8 H306paMeHHR B UeHOM, qTo He 

npe~CT8Bnft8TCR 060CHOBaHHbiM. 

B paspa6oTaHHHx nporpaMMax B~cneHHR npoao~RTCR B cneAYD~It 

nocne~oaaTeH&HOCTH. CHaqana Haxo~TCR KOMnoHeHT~ ~ayx 6asHCHhlX ~K

UMA, no KOTOpHM paCC~~BaeTCR yron HaKHOH8 HHHHH KOHTypa (rpaHHUH) 

B HOK~bHOM CHCTeMe KOOp~HaT KB~THOPO BXO~HOPO OKHa. OTH KOMnoHeH

T~ B~CHRDTCR TIO qeT~peM TpeyrOHbHbiM 06naCTRM, no~ae~ pacceqeHH8M 

KBanoaTa ero nHaroH~RMH. 

3aTeM HaXO~HTCR TOqHoe nOHOZeHHe HHHHH KOHTypa H8 BXO~OM OKHe 

H OU9HKH cpe~HHX 3HaqeHHA BXO~Oit ~YHKUHH no o6e CTOpoHbl OT Hee ( B 

H BH-B+B ). TOqHOe llOXOXeRHe STOlt HKHHH H8XO~TCR no KOM6HH8UHH 

TpeX YC~OBHA - 3H&Ky yrna H8KXOH8 1 THny nepeceqeHHR (CMeMHHX HHH rrpo

TKBOTIOROXHHX CTOpOH OKHa) K pacnonozeHH~ 6on&melt qacTK nno~~ OKRa 

( H~ rpaHHlleA H~H 110~ Helt) • ITpH 3TON KHOr~a He06XO,ItHMO HaRTH 3epK~b

HOe OT06paMeHHe HHHHH KOHTypa OTHOCHTeHbHO O~Ho« H3 oceA CHMMeTpHH 
BXO~oro OKH8. 3H&K yrna HaKnOH& rpaHHUN H3BeCTeH H3 npe~HX B~HC

HeHHit. BTopoe ycnoaHe Haxo~TCR B 11pe~nonoxeHHH o nepeceqeHHH CMeMHHX 

CTOpoH OKH& C nocxe~elt npoaepKOA ero HCTHHHOCTH. EHnOHHeHKe TpeTbe

ro ycxoBHR orrpe~en.HeTc.H rrpH 11o~c~eTe cpe~ero HH~eKca axeMeHTOB paspe

meHHR H8 ~8CTK9 BXO~OrO OKRa, r~e 3HaqeHHR BXO~OR ~KUHH He npe

BYB&DT H8KOTOporo rropora. B K8118CTBe nopora 6epeTC.H HOpMHpoB8HHaR no 

ITHO~ 110HYCYMM8 M8KCHM8HbHOit M MMHHM&HbHOit H3 Halt~eHHHX paaee KOMTIO

H8HT 6&3MC~ ~UHit. 

DTYeTHN, qTo npoK3BOH&Ho pac11oxozeHHa.H rpaHHUB ~exHT axo~oe 

OKHO Ha Nl8 118CTM T&K, 11TO CpewurA H~9KC qac'fH OKH&, paC110HO:K9HHOR 

110~ (H~) rpaHHUelt, acer~ NeH&me (~oH&me) cpe~ero HH~eKca scex ane

NeH'l'OB BXO~OrO OKH&. }4eltC'fBH"l'~bHO, R& BXO~OM OKHe p83N8poM Jl X Jl 

sxeNeH"l'OJ npH npasolt cMcTeNe ~eKCSUHH M cxe~~x o6osH&qeHHRx: 
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k, e 
m=m(k) 

- HH~8KC~ SH8M8HTOB CTOH6Ua, CTpOKH, 

- CTapmHA H~8KC SH8M8HT8 CTpOKH k -ro CTOH6Ua, HaXOA~ero-

CH nOA rpaHHUeA, 
cpe~HHA H~eKc k -ro cTon6ua: 

Ik = ~ t(n(€. -1)+k) = k+n ~, 
cpe~HA H~eKc ~aCTH sToro cTon6ua, Haxo~~eAca rro~ rpaHHuen: 

I .. 1 ~ (n( f. -1 )+k) = k + n¥ 
m m l=1 

Ycpe~HHB no BC8M CTon6uaM, nonyqHM Cpe~HHA H~SKC BXOAHOPO OKHa: 
rt 2 

S 1~I n+1 "'nLk·-r-
. k=1 

H CPSAHHA HH~eKc ~aCTH OKH8, Haxo~eACH no~ rpaHHueA: 

1 f1 1 rt 
s .. - LI .. ~(1+ LM) ~ s. 
m n k•1 m k=1 

PaBeHCTBO ~OCTHP88TCH npH BCSX man , HO B STOM cny~ae rpaHHU8 

H8XOAHTCH 38 npe~enaMH BXO~HOPO OKHS. 06paTH08 HepaBSHCTBO ~H 
~SCTH OKHS, ne~~eA HSA rpaHHueA, ~OKS3NBS8TCH SH8HOP~HO. O~eBH~HO, 

qTQ npH npHHHTOA CHCT8M8 H~SKCSUHH H BepTHKSHbHOA rpaHHue M8HbiDHA 

cpe~HHR H~SKC COOTB8TCTBY8T qacTH BXO~OPO OKHa, H8X0~8ACH CH8B8 

OT rpaHH~. 

~OKS3aHH08 CBOACTBO rpaHHU~ HCnOHb3Y8TCH npH SHSHH38 Tp8Tbero 
TA''!I n,::.n~TTU'I"TrQ.UUt.TV Dt..'"'O -,rnni"\'DTI.fi nT'\T• r.!l.ml"\a• Y"TI"\fti"\•-•'"""'P'>,..,.._..,,. '~'•-'"'""'•.,.,.. ____ ~'" 
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CyYMapHNR HH~SKC TSX 3H8M8HTOB, B KOTOpHX gHaqeHHH BXO~OR ~KliHH 

HS npeBYWSDT rropora. OrH ~8 ~SHH~e HCITOHb3yiDTCH ~H oueHKH B H BH 
AnropHTM peanHSOBSH H8 ~PTPAHe H o~pMHeH B BHA8 qeTHpeX 

nporpaMM - OCBOBHOI H TpeX ee MOAH¢HKSUHA, BKHDqeHH~ B 6a30BNA 

naKeT AanT-2/160. Pasn~~e MOAH¢HKaUHH oTn~amTCH THnoM nepe

MSHHHX CyYMHpoB8HHH ( REAL , INTEGER ), a TSKKe HSH~HeM HHH OTCYT

CTBHSM BtiNHCHSHHA OU8HOK B H BH • 
0TM8THM, qTo OCHOBHOe Bp8MH Tp8THTCH HS onepaUHH CyYMHpOBSHHH, 

TI03TOMy o6~ee Bp8MH pa60T~ ITO~nporpaMM nponopUHOHSHbMO ITHO~SAH BXO~

HOPO OKHa. QpHM8H8HH8 nepeMSHHHX CyYMHpOBSHHH THna INTEGER COK~a
eT 3TO Bp8MH npHMepHO B~B08 (Ha oBM THITa CM-4), HO HSKH~BaeT orpa

HHqeHHH HS pa3Mep BXO~OrO OXHa.0~0M8pMNA aHSHOr anropHTMa XDKKSHH 

T8KE8 peaHH30B8H B B~e ~Byx ITOAITporpSMM 6a30BOPO ITSRSTS, OTH~~HX

CH THITOM nepeMSHHHX CYMMHpOBSHHH. 

OgeHK& ~KTHBHOCTH 

Kon~eCTBSHHSH oueHKa 3¢¢eKTHBHOCTH anropHTMa XDKKenH 6~a no

nyqeHa KSK npH MO~eHbHNX HCITWTSHHHX H& o~M, TSK H npH H3M8p8HHHX H8 

aBTOMaTe AanT-2/I60. B nepsoM cnyqae UH~OBSH Mo~enb sxo~oA ~KUHH 
reHepHposanacb cneUM&nbHoA nporpaMMoA, npHqeM pasyep OKHa, nonoaeHHe 
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HMHHH KOHTypa, pa3HOCTb 3Ha~eHH~ BXO~OA ~KQHH no o6e CTOpOHH OT 
3TO~ HHHHH H OTHOill8HHe CHrHaH/myM 3aAaBaRHCb C TepMHHaHa. O~eHKa 
npOBOAHHaCb no KpHTepM~, paCCMOTpeHKOMJ B/4/, AJIH ~ero paccqHT~Ba
HaCb 6eapa3M8pHaH BM~HHa R : 

lc 
R 100~ 1 r)\e •-rL 2 . 

k-; 1+a·"-k 

I -max( I 1' !
0

) ; 

Ii'Ic 
a•1/9 
dk•d(k) 

- qHCHO TO~eK B HA8aRbHOM H paCCqHTaHHOM KOHTypax; 
- MaCmTa6~ MHOEHTenb; 

- p8CCTOHHH8 (B 3HeM8HTax pa3pemeHHH) M~ TO~KOA pacC~H-
TaHHoro nepenaAa H HHHHeA, COCTO~eA 1'13 TO~eK H)\8aRbHOro 
nepenaAa, H3MepeHH08 no HOpMaRH K 3TOA HMHHH. 

~6op KpHTepHH o6~H~HeTCH TeM, ~To no HeMY 6~H o~eHe~ APYrHe 
anropHTMH, Ha3BaH~e s/4 "HaH6onee o6e~a~~". 

0U8HKa npoBO,I\HHaCb Ha BXO~OM OKHe p83M8pOM 64x64 3HeMeHTa, 
3HaqeHHHX BXO~OA ~KUHH B )\Hana30He 0+255, B npHCYTCTBHH H83aBMCH
MOrO rayCCOBa myMa. 0THOilleHHe CHrHan/mJM onpe,I\8HHHOCb KaK H B/4/: 

H2 
S/N • D 

H - B~COTa nepenaAa BXO~OA ~KUHH H& KOHType; 
.lJ - ,J.Vil.alt:I!JCI'Ut l'H.,YCCUtltl W,YMtlo 

r)\e 

~eKTHBHOCTb p83H~HHX anropMTMOB, paCC~T&HHaH Ha oBM no npM

Be)\eHHOMJ BHme KpHTepM~,npHBe)\eHa Ha pHC.I, r)\e ~~K I COOTB8TCTByeT 
anropHTMJ XDKKenn, a rpa4MKM 2+6 3aHMCTBOBaHH H3 H noKa3NB~T 
~KTHBHOCTb onepaTopos HHpma (2), Co6ena (3), "socTo~Horo Kypco
Boro" onepaTopa (4) H ABJX sapHaHTOB onepaTopa Po6epTca (5,6). ~3 

3THX rpa4MKOB cne,I\YeT 3Ha~HTenbHOe npe~jCTBO anropHTMa XDKKenH. 
Cne)\yeT oTMeTHTb, ~To npHBeAe~e B Ha pHc.I3,I4 3KcnepKMeH-

Tanb~e )\a~e Cp&BHeHHH npeAJIOE8HHOrO 8BTOpaMH anropHTM8 C anropHT
MOM XmKKMft nonyqeHH AHH Kpyrnoro BXO~oro OKH8. KpoMe TOrO, yCHOBHH 
3TOrO 3KCnepKMeHT8 paCCMOTpeHN B/2/ H8AOCTaTO~HO nOHHO AJIH TOrO, ~T0-
6H ero MOIHO 6~0 flOBTOpHTb C .1\PJrKMH anropHTMaMH HHH B 6onee mHpoKOM 
,I\H8fl830He OTHOmeHHA CHrHan/myY. 

Ha pHc.I (rpa¢HK 7) npeACTasneHa TaKZe 3&BHCHMOCTb ycpeAHeHHoA 
OTHOCHTeHbHOft OWH6KH OU8HKH cpe)\HHX 3H8~8HHA BXOAHOA ~K~MH no o6e 
CTOpO~ OT rp8.HHUH ( b %) , nGnytl8HHaH AJIH MrOpMTM& XDKK8Hft npM 
paCCMOTpeHHHX BHme YCHOBHHX M0)\8HbHHX HC~&HHA. 

~H cpasHeHHH ~oMepHoro &Hanora anropHTMa XDKKenH c anropHT
MOM, npeAJIOZeHHHM/B/ , 6~H npoBe)\e~ M0)\8Hb~e HC~&HMH npH TeX ze 
YCHOBMHX, ~0 H B 2 • 
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- 3ifxfleKTHBHOCTb MrOpHTMOB Ol1eHHBMaCb no cpeAHeKBaAP8T~OMY 
( U ) H ycpe,I\H8HHOMJ a6con~THOMJ ( ~ ) OTKnOHeHHHM OT 38~8HHOA a6CUHC
C~ "A" H)\eaRbHOrO nepen&Aa BXOAHOA ~KUHM (OAHOMepHoro aHanora rpa
HHUH); 

- BXOAHaH ~KUHH 3aAaBanacb Ha 20 sneMeHTax pa3pemeHHH (AJIHHa 
BXOAHOA cepMH) ; 

- A=IO H A=6 npH pac~eTax cs H t:, cooTBeTCTBeHHO; 
- npHCYTCTBOBaR HOpMMb~A SAAHTHBHNA IDJM; 
- KSZA~ Jll3 napaMeTpOI U H /:, paCC~l'IT~BMCH B cepl'IHX Jll3 200 

H838BHCHNHX HC~TaHHA. 

Pe3ynbTaTN npoBeAeHHHX Hc~aHHA npeACTasneH~ Ha pl'lc.2, rAe 
no OCH a6CUHCC OTHOZ8HO OTHOill8HHe CHrHan/mJM B T8X Ee eAHHHUaX, ~TO 
H Ha pHc. I, a no ocH op,I\HHaT - sen~H~ () H !J. B s.JieMeHTax· pa3peme
HMH. 3aBHCKMOCTH A H 6' npeACTaBJieH~ COOTBeTCTBeHHO rpatfJMKaMH 2,4 

AJIH OAHOMepHoro aHa.Jiori ~ropHTMa XmKKe.JIH H rpa~HKaMH I,3 - AJIH anro
pHTMa, npeAJioZeHHoro B 2 , oTKYAa H 3aHMCTBOBaH~ ASH~e AJIH nocTpoe
HJIIH ABJX nocneAHHX. 

~3 pHc.2 c.JieAYeT npeHM~ecTBO OAHOMepHoro aHanora anropHTMa 
XmKKeHH, no KpaAHeA Mepe B o6nacTH cna6HX IDJMOB. 

B Ka~eCTBe HH~CTp~H Ha pMc.3,4,5 npeACTas.Jie~ pe3yHbTaTN 
pa6oTH C03AaHHHX nporpaMM npH pa3n~~x oTHomeHHHX cHrHan/mJM. Ha 
HHX AL(AR) -Op,I\HHST~ nepeceqeHHH HHHHeA rpaHHUN nesoA (npasoA) 
CTOPO~ BXOAHOrO OKHa • 

~H H3MepeHHA Ha aSYoMaTe AanT-2/I60 6~a co3,1\aHa cneuHanbHaH 
nporpaMMa. H3MepeHHH npOBOAHHHCb Ha cTaH,I\apTHOM cTyneHq&TOM KnHHe, 
npHM8HH8MOM B A8HCHTOMeTpH~eCKOA annapaType, KaK B pezHM8 CKaHHpoBa
HMft, T&K H B pezHMe H3M8peHHH &MflnHTYA CHrHa.JIOB. B 060JIIX cnyqaHX 
HaXOAHHHCb napaMeTp~ HHHeAHoA rpaHHUH M~ COC8AHHMH nO.JIHMH CTyneH
~aToro KnHHa, KMeD~MH pa3H~ onT~ecK~ nnoTHOCTb (Oil). B peaHMe 
CKaHMpOB&HHH ypoBeHb ,1\HCKpHMHH~H n0)\6Hpa.JICft AJift KSZAOA H3 nHTH 
CK&HMpyeMHX rpaHHU. lloCJie ~.JibT~HH paccqHTHBa.JIHCb HX MHK-riapaMeTp~. 
B peaHMe H3MepeHHH aMTinHTY.I\H no)\CTpoAKa Ha rpaHHuax He npoBOAMH&Cb. 
~x napaMeTpH H&XO,I\H.JIHCb c noMO~bD uropHTMa XDKKe.JIH. CpasHeHHe npo

BO.J\MHOCb no yrnoBOMJ nonozeHKD rpaHHU B CHCTeMe KOOp,I\HH&T 8BTOM8Ta. 
MHoroKpaTHNe H3MepeHHH noKaaMH, qTQ cpeAHeKBaAp8THtm~ pa36poc 

yrnosoro nonozeHHH rpaHHU B o6oHx c~aHX pacTeT c ysenHqeHHeM onTH
qecKoA flnOTHOCTH KnHHa (pa3HOCTb QTI COCeAHHX no.JieA KRHHa npHMepHO 
nocTOHHH& no seeR ero .1\HHHe). llpH 3TOM pezHM CKaHHpoBaHHH scer,l\a ,1\a
Ba.JI XYAIDHe pe3yHbTaTH - cpeAHeKBaAp&T~~e pa36pocH 6~H B 2+5 pa3 
BHme. 

7 



9 9 9 999 9 9 9999 9 9 99 9 9 9 9 9 9 9 9999 9 9 9 9 9 
9 9 9 9 9 'I 9 9 9 'I 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
99999999999999999999999999999999 
99999999999999999999999999999999 
99999999999999999999999999999999 
99999999999999999999999999999999 
99999999999999999999999999999999 
99999999999999999999999999999999 
9 99 99 9 9 9 99 999 999 9 9 9 9 99 99999 9 'IV 'I 'I 
999999999999999999999999999999'1'1 
99 9 9 9 9 9 9 9 9 99 9 999999999 99 9999 99 99 
9 9 9 9 9 9 9 9 'I 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 'I Y 'I 
9 9 'I 'I 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 'I 'I~ 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9~ 0 0 
99999 99 999999 999 99999999~00000 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9_1'-~ 0 0 0 0 0 0 0 0 
9 9 9 9 'I 9 9 9 9 9 9 9 9 9 9 9 9 9~ 0 0 0 0 0 0 0 0 0 0 0 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9_..0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
99999999999~~0~~0000000000000000 
: : : : : ~ ~46 g-g g g g g g g g g g g g g ~ g g g g g g g 
9 9 9_9 <!o <> o o o o o o o o o o o o oo o o o o o o o o o o o 

__..o--o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 
00000000000000000000000000000000 
00000000000000000000000000000000 
o o-o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 
00000000000000000000000000000000 
00000000000000000000000000000000 
00000000000000000000000000000000 
00000000000000000000000000000000 
00000000000000000000000000000000 
00000000000000000000000000000000 
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RESlLTS: AL= 9.420 AA~ 19.330 

Pzc.3. illyMY OTCYTCTBymT. 
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56678656765666774684468674567635 
77564465567686757657736556855688 
55566667456535766476665644556466 
5 4 7 6 7 7 6 7 5 7 5 5 6 6 5 4 5 8 7 6 4 5 6 6 6 7 7 5 4 8 3~ 
4 7 6 4 6 55 4 6 6 6 2 6 6 4 7 6 8 7 56 6 54 58 61>-frO 7 6 
674767263757586~487558~4~863433 
8 6 6 4 56 4 6 8 57 54 7 6 6 6 6 7_6-SO 6 4 6 7 513 4 3 3 3 
5 6 5 5 4 4 6 {, 6 7 4 8 5 4 6_:.1 trr'7 6 6 5 5 3 3 4 5 5 3 3 5 2 
4 4 4 55 6 4 6 55 7 ~4-7"!f 6 55 8 7 3 4 4 2 1 2 4 52 3 2 6 
7 6 6 9 4 4 6 6 .Z-8-4 6 4 5 3 6 4 3 2 2 5 4 4 '• '• 5 4 2 2 3 4 4 
3 6 6 6 7 ~6 5 7 ~ 7 5 3 1 3 4 55 3 2 3 2 2 3 ,, 4 4 4 5 3 3 

_.10--3 667 7 8 7 5 6 5 4 4 4 4 2 2 4 3 1 4 3 4 3 3 4 3 3 2 1 4 4 
46666572546352342344543413551544 
55674324453340543433344432245544 
3534~224433134352233241254444472 
234222 4353333 24235 42 4 43 33 2233333 
35544262142322543434454313413454 
33354333025334342243244344314345 
41452452361434333534153544432325 
34243424432512523563343333233414 
42123443546233543332323333423531 
4 4 4 4 1 5 3 ~i If 2 4 4 3 1 4 Lt 4 3 4 3 3 3 3 3 4 4 5 5 2 3 2 4 
33332533641343343375343253443334 
03554535545421323432643444252453 

NUMJ£R OF FIJlNTS* 1024 TII'E• 1.199 
r.£SlLTS• AL= 12.091 - 20.596 

Pac.4. CHrHan/wyy 
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O,I. 

49513438195356889679052606599400 
02099503938154089656397084999536 
96029039017264325963919900301960 
90034640591999396903640684323260 
569l1039592l3748030865l049824799 
01939509003303ll25299060949928090 
8 9 0 0 6 0 0 9 6 ~ 9 El 0 3 0 3 3 0 0 9 5 4 5 :? ,9 9 8 0 8 0 2 0 
28049008493591178992013500919906 
2 ~i 4 B 9 6 2 / 9 7 3 5 7 It 8 9 0 8 9 0 0 6 9 7 9 0 1 6 9 4 0 4 
99170073149695929738905116902799 
40476769027202967094763700326055 
1086896B394356c019970356799309oo 
09005200~66075095992561019775685 
6 9 0 0 ,, 9 0 5 0 9 ,, 8 3 9 50 0 9 9 3 1 9 6 3 0 4 9_5 ~-3 3..-----
9 o 5 o 2 5 o 6 ,, 1 e 3 o 9 4 6 7 6 8 5 1 4 -O-a-fl o-o 1 4 3 2 2 
1 6 2 2 0 0 0 6 4 9 0 9 1 0 6 0 ;.l--9 9 -~5-4 1 4 2 8 9 9 2 3 8 0 
0 0 0 0 2 7 0 {, 3 ~7 -o-9-4 6 3 3 9 9 3 4 5 0 0 0 5 9 0 2 0 9 
9 8 6_'j_O o-<r-rr 9 1 0 7 0 0 0 '' 7 0 0 0 9 6 5 6 7 9 5 0 0 3 6 5 

----o-7 5 6 9 3 ,, 5 3 8 0 9 1 3 0 3 7 9 8 3 0 0 0 0 3 4 5 7 4 9 3 2 
-o o 7 4 9 e 9 9 1 6 ·1 4 6 s s o o 4 o o 6 4 ,, o '• 4 4 3 o o 7 a 
o 7 4 4 4 2 9 o 9 ;; 9 3 e o 3 ,, o 2 5 7 9 4 4 7 o 4 a 9 o e 4 4 
3 2 4 0 l 1 0 7 5 9 3 2 5 0 9 :=; 1 6 2 3 4 5 8 7 2 0 0 7 9 9 4 It 
3 9 3 8 () 0 0 6 t1 1 ,, 0 3 6 3 8 0 0 3 .... 0 7 0 0 9 '• 5 7 5 6 9 0 
0 2 6 0 0 0 6 2 9 1 0 't 4 0 5 0 1 9 5 0 ,, '• 2 2 2 0 0 2 3 3 4 3 
3 9 9 :-,; 6 0 9 0 0 7 0 2 0 0 9 6 2 7 2 7 8 B 6 1 5 3 5 0 1 5 0 8 
2 4 9 9 8 0 2 1 0 0 9 0 3 El 1 5 o 0 r, 4 0 7 ~ :! 8 6 1 0 7 3 5 9 
7 0 5 4 0 7 9 0 1 9 0 7 1 4 2 1 3 9 1 7 0 9 ;• 9 7 '' El 4 0 9 0 9 
1 5 0 5 3 '• 0 5 5 1 0 9 0 0 9 0 3 0 9 3 3 5 3 0 1 1 0 3 1 8 0 6 
500016528590131:3432200026:1.3504910 
8 7 '• 6 0 8 3 1 7 0 6 6 3 0 5 6 5 1 5 3 2 l 1 3 5 8 9 9 0 0 0 5 
2 2 2 1 0 9 1 0 9 5 0 2 5 2 3 5 2 3 9 9 2 5 2 0 '9 4 5 7 1 3 3 6 
03995949959500301720452467090891 

Nlt\BER OF POINTS·--. 102't TUC= 1.102 
RE:SlLTS: i\L= 13.614 AF<~ 18.823 

Pac.5. CHrHan/wyy O,OI. 

3aKJIIOtl eHK e 

AnropKTM XIDKKenn KMeeT npeKM~ecTaa a noMex~cTo~KBOCTK nepe~ 
HeKOTOpNMif ~yrKMif anropKTMBMif, paCCMOTpeHHYMK B ~~ B mKpOKOM Aif&na-

30He OTHomeHKA;cirHan/myY, a ero o~owepH~A aHanor - nepe~ anropKTMOM, 
npeJVIOllteHHI>IM B 2 , no KpaAHeA Mepe npK ClOHbilllfX OTHOmeHifRX CKrHaH/myM. 

llpKMeHMTeHbHO K aaToMaTy AaiTT-2/I60 noKaaaHo npeK~eCTBO anro
pKTMa XIDKKeHR nepe~ lf3MepeHifRMif napa.NeTpOB rpaHKUH B pelltKMe CKBHifpO
BBHifJI. 

TiporpaMMH, peanHsym~He anropKTM XIDKKeHJI,KcnonbaJDT KBSHTOBBHHNA 
aHaHOr o6pa6&THB&euoro H30ClpallteHKJI, npe~aapKTeHbHO 3BnHC8HHHA B na
MRTb 8BM. ilpHMeHHTeHbHO K CK8HKp~HM &BTOMBT&M C npoK3BOHbHYM ~OCTY
noM K paapemaeMHM 3HeMeHT&M ~TOH306pallteHKR (~TOnaMJITH) BYQHCHeHKe 
BCeX KOMnOHeHT 6&81fCHYX ~KQKA MOlleT ClHTb COBMe~eHO C npoQeCCOM 
eDeMa KH~PM~H, qTO SHaqxTeHbHO COKp&TKT BpeMR pa60TY nporp&MM If 

38HHM&euym KMif 06H&CTb TI&MJITK 8BM. 
BHQKCHeHKe napaMeTpOB KOHTypa B HOK&HbHOA ClfCTeMe KOOp~HaT He 

HSKH~&eT K8KHX-HH60 Orp&HKQeHKA H8 paaMep BXO~oro OKHa no ~HbyY. 

PaccuoTpeHHHA sapKaHT anropKTMa He npe~nonaraeT aax~eaaa na
paMeTpoB o~eKTOB 6onee cnOKHoA CTPYKTJpW, HanpKuep nRTeH, noHoc 
lfHH HeCKOHbKHX KOH~OB. B 3THX cnyq&KX He06XO~HMO pacmHpH~b Haeiop 
6asHcHwx WJHKQHA. TaKHM o6paaou, HasHa~eHHe paspa6oT&HHWX nporp&MM 
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- o6pa6oTKa KOHTypHHX K306p~eHKft C HKHeapK3aQHeR 3H8M8HTOB KOHTypa 
B npe~enax BXO~OrO OKHa, a B O~HOMepHOM BapHaHTe - HOKaHK3auKH 
nepen~a BXO~Oft ~KUKK. 
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flan4~K 3.A. 
PeanH3a4HR H 04eHKa 3~eKT~BHOCTH HHTerpanbHOro 
anropHTMa X~KKenR 

Pl0-86-856 

PaccMOTpeHa peanH3a4HR HHTerpanbHOro anropHTMa X~KKanR a BHAe nporpaMM 
Ha 36M THna CM-4 C He06XOAH~M~ ynp~eH~RMH AnR npHHRTOH ¢opM~ BXOAHOrO OK
Ha. noKa3aHa 6onee e~coKaR nOMexoyCTOH4HBOCTb 3Toro anropMTMa no cpaeHeHH~ 
c HeKOTOP~MH APYrHMH, a np~MeHHTenbHO K cKaHHpy~eMy aaTOMaTy A3flT-2/160 
/flBTA QH~H/ - no cpaBHeHH~ C H3MepeHHRMH B pemHMe CKaHHpOBaHMR. npH 3TOM 
He06XOAH~e HCn~TaHHR npoBeAeH~ KaK npM 4H$pOBOM MOAenHpOBaHHH BXOAHOH $YHK-
4~~. TaK H npH peanbH~x H3MepeH~Rx Ha A3flT-2/160. OnpeAeneHa o6nacTb npHMe
HeHHR C03AaHH~X nporpaMM - o6pa60TKa KOHTYPH~X H306pameHHH. PaCCMOTPeHa &03-
MOmHOCTb COKpa~eHHR apeMeHH pa60T~ nporpaMM np~MeHHTenbHO K CKaHHPY~HM aa
TOMaTaM THna A3flT-2/160. 

Pa6oTa e~nonHeHa a fla6opaTOPHH B~4HCnHTenbHOH TeXHHKH H aaToMaTH3a4HH 
OH~~. 

llpenpHHT 061.eAHHeHHoro HHCTHT}'Ta llll.epHhiX accnenoaaHHii . .IJ.y6aa 1986 

neoeeon O.C.BHHoroanoeoH 

Lapchik E.D. 
Realization and Efficiency Estimation of Hueckel 's 
Edge Operator 

Pl0-86-856 

Hueckel's integral algorithm realization as programs on the SM-4 computer 
with necessary simplifying for a defined entry window is considered. Lower 
noiseproof to noises of this algorithm as compared with some others, and with 
scanning mode measurements with AELT-2/160 CRT Scanning Device (LCTA, JlNR) 
is shown. The necessary tests are performed both by digital model of the ent
ry function and by real measurements with AELT-2/160. The processing of boun
dary images is an area of using the created programs. A possibility of run
ning time decreasing due to using computer scanning devices of AELT-2/160 
type is discussed. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR 
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