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l. HaCTo~afl pa60Ta npHMHKaeT K HccneAoBaHH~/l/, o606~afl npeARo

~eHHHn TaM CTaTHCTKQeCKHn nOAxOA Ha cnyqa~ npeABapHTenbHoro cmaTHfl 

AaHHNX CKaHHpOBaHHfl B nHHe~HNe TpeK-3neMeHT~ (]TÔ). OCHOBOn nOAxOAa 

flBnflnOCb npHMeHeHH8 npHHUHna MaKCHMYMa npaBAonOAo6Hfl ARH OpraHH3aQHH 

MHO~eCTBa TOqeK H306paxeHHH. BnaroAapH BKnuqeHH~ B ~K~H~ npaBAO

nOAo6Hfl myMOBHX TOqeK, nponycKQB MeMAY TOqKaMH 0AHOrO H Toro me Tpe

Ka H Hcnonb30BSHHD nOKanbHo-~HpKynHpHo~ annpOKCHMa~HH TpeKOB, 6~H 

nOCTpoeHH anrOpHTMH pacn03HaBaHHH TpeKOBNX H306paMeHHA, 3~KTKBHO 

pa60Tan~e KaK npH HaH~HH ~eneYKa3aHH~ (anropHTM AITKI) , TaR H npH 

HX OTCYTCTBHH (AITK2). 
Pa3BHTHe AnK2 Ha cHyqaR npeABapHTeRbHOrO c~aTHH A8HHHX B ]Tô 

nOTpe6oBano C03AaHHH HOBOA BepOHTHOCTHOA MOAenH H306paMeHHH H, COOT

BeCTBeHHO,HHoro onpeAeReHHH nonHO~ ~KQHM npaBAonOA06MH. HaH60nee 

3HaqHTenbHNe YCKnHH 6NnH npHnOMeH~ Anfl YCKopeHHH pa60TH anropHTMa 

pacn03HaBSHHH, opHeHTHpOBaHHOrO Ha pa60TY 6e3 KaKHx-nH60 QeneYKa3a

HHA. B pe3ynbTaTe ~opManH3a~HH npoQecca nepeCTpOnKH KnaCTepoB, COC

T0HmHX H3 RTô H HeCKOHbKHX ~HcneHHHX npHeMOB, pe3KO COKp~~X 06õeM 

nepe60pa AaHHNX H YCKOpRn~HX BHQHCHeHHe ~KUHH npaBAonOAo6HH, 6~a 
{ rAOCTHrHYT8 CKOpOCTb 06pa60TKH B 3-6 c Ha peaRbHHX KaApaX, cOAep

~~HX AO 300 npOM3BOHbHO pacnOHomeHHNX ]Tô c~aRHoR AnHHH. 

2. ~fl nocTpoeHHH MOAenH ,a60pa AaHHHX, cocTo~ero H3 RTa, Heo6

XOAHMO 0606~HTb npe~oMeHHYD B li TOqeqHYn MOAeHb AaH~ CR8HHpOBaHHH 

c yqeToM cnoc06a c~aTHfl HX B nHHeRHHe TpeR-3HeMeHTN. rrpe~BapHTeHbHOe 

cmaTHe TpeKoBoA HH~pMaQHH B ]Tô npo~oAHTCH c nOM~bD cneQHanbHoA 

annapaTypN H AonYCKaeT HeCKonbKO B~H~TOB CMaTHH -51. Bce ]Tô MO

rYT HMeTb oAHHaKoBYD AnHHY. (KaK B -4) HHH OHa M~eT 3aBHceTb 

OT KpHBH3HH TpeKOB (KaK B75/ ) , HO BO Bcex anropHTMax c.aTHH ]Tô o6õe

AHHflIDT OTCqeT~, ne.~He BHYTPH nonoc~ mHpHHoA 2S BOKpyr nTa c D, 
onpeAenfleMoR 38AaHHoR TOqHOCTbD anropHTMa c.aTHH. 

~H nOCTpoeHHH 06~eR MOAeHH, B KOTOpoA Ha6nDAaeMHMH AaHHYMH 6y~ 
AYT CeMH ]Tô 6e30THOCHTeRbHO OT HCXOAMNX AaHHHX' H ~ropHTMa C.STHH, 

HaM nOTpe6yeTcH CAenaTb TpH BnonHe eCTeCTBeHHHX npeARO&eHHH: 

_ ........-......-
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( i) JITa aanaerca napoã CBOHX KOHIJ;OB H 'tiHCJlOM peaasnsx orcue

TOB, KOTopNe OH o6õegHHReT, 

( i i) eCJIH JIT3 06õe,ll,I-!HneT OTClteTN, npI1H~JIe1t~l1e TOJlbKO O,ll,HOMY 

TpeKY, TO B sa,rr.aHHHH nT3 nOna,ll,a~T Bce OTC'qeT~ 3Toro TpeKa Ha yqacTKe 

Me~.rr.Y KOHuaMH JITo, 

(iii ). eCJIH OTC'tieTN, 06õe,ll,HH~~He JITô, npHH~e~T 60JIee, 'tieM 

O,ll,HOMY TpeKY HJII1 BKJlID'tiaIDT mYMOBNe OTC'tieTN, TO see OTClteTH 3Toro ]Tô 

CllH'1'8IOTC.FI mYMOBblMli ("mYMOBOH" JIT3). 

~nOJIHeHHe 3THX YCJIOBI1H ,ll,0~0 06eCne'tiI1BaTbC.FI anrOPMTMOM CXaTH.FI. 

YCJIOBHe (iii ) ~KTI1'tieCKH CJIe.rr.YeT H3 SaMeqaHH.FI K ~opMYJIe (4) B pa60
Te/I / . . 

nOrapH~MI1'QeCKaR ~YHKu;H.FI npaB,ll,ono,ll,06I1H )J,JI.FI B~60pKH HS nOJIHOrO 

Ha60pa nTô sanHCHBaeTC.FI B BI1.rr.e 

(') (1) (ro) (rn ) 
L(J , ... ,.I = L(J. , ... ,J. )+.•.+L(J. , ... ,J. ) +

1 k) 1, l k 1, l k (1) 
m 

+	 L(J!o), ... ,J!o))

1, 11<
 

rne	 .I .•• ,J - Ha60p scex .fiT3, i" ••• , il<l'l - HOMepa ]Tô,
1, k 

06õe,Il,HH.FIBJII{HX OTCqeTN m -no rpexa ( , ~ m ~ M ) , i, , ... , i -
k 

HOMepa myMOBUX nTô, a L 060SHaqaeT OTpHIJ;aTenbHH~ JIOrapH~M nROTHOCTH 

pacnpe,ll,eJIeHHH.. 
SaMe'tiaHHe. B CHJIY <. ii) TpeK-SJIeMeHT~ o,ll,HOrO TpeKa He nepeKp~Ba-

IOT .rr.pyr .rr.pyra ( He nepeceKalOT O,ll,HY H TY Me CKaH-JIHHHID), H ~ Mo~eM 

3aHYMepOBaTb HX no nOp.FI,ll,KY CJIeBa HanpaBO. 
I(B COOTBeTCTBKH c ~OqeqHO« MO,ll,enbD Hs06paxeHHH, npe;nOMeHHoA B/

nocite)J,HMfi 'ti.1leH B (I), COOTEleTcTBYJOII{H~ myMOBIlM JlT3]MoMeT 6b1Tb npe.rr.cT8B

JIeH B BHjr,e. IJ. I	 +... + IJ· I 
1 lKo
 

L(J. , •.. J. )=-ln n =-N In n , ( 2)
 
1'1 l k °
 

° 
rne IJ i I - jHCJIO peansrrax OTCqeTOB, 06'õe,ll,HHeHHblX B i -M JITa, a 

n - KaK 14 B I~ nOCTO.FiHHa.Fi nJIOTHOCTb paBHOMepHoro pacnpe.rr.eJIeHHR O)J,Horo 

mYWOBoro OTCqeTa. 

)VIft onpenenenas M nepBQIX tmeHOB B (1) paCCMOTpHM JIT3, 06õe,ll,Hft.FIlO

~~ ~OllKH o~oro M3 TpeKOB (pHc.I). QyCTb 3TOT JIT3 nepeceRaeT s 

CKaH-JIKHH~ 14 CO,ll,ePMHT r ,OTCl.reTOB ( r ~ s ). no crrocoõy nOJIytleHHH JIT3 

B COOTBe~CTBHH C MO~eJIbID pa60T~lII BepO.FITHOCTb Ó~ TOrO, qTO TOqRH 

TpeKa, JIez~Ke na i -fi CKaH-JIHHHH ( 2 ~ i ~ s-1 ), 6YlJ:YT npHHa,ll,JIelltBTb 

3TOUY ]Tô, T.e. non~T B nOJIOcy mHpHHH 2& , paBHa 

r. =q>(d.+b) -<P(d.-S)	 ( 3) 
1 1 1 

,2 

rne di - paCCTO.FIHHe OT rpexa no OCH JITa B,ll,OJIb i -fi CKaH-JIHHHH,
 
cp (x) _ HOpM8JIbHa.FI ~YHKu;HH pacnpe,ll,eJIeHHi' N (O, ()2) (BeJIH'tiHHa «
 

npe,ll,nOJIaraeTCH H3BeCTHofi COrJIaCHO MO,ll,eJIH 11).
 

1{'j~ 
A 2. ~	 .(. S-f S 

Plté. r. 
0603Ha~a.FI p BepOftTHOCTh nO~Tb ,oTc~e7 O~ TpeKA H8 CKaR

JIHHMH ( p CllMTaeTC.R H3BeCTHJaI UH nO,I\JIemt'r no~6opy), noJly1laeM MOT

HOCTb BepOft'rHoCTH ~~ O~CqeTOB ,n;8HHoro ~3: 
_ .d 

1+d 2 
1 25"2 ~* s-r r-2 ( 4) 

f(J)	 = --2 e L~i ····ri (1-p) p
zs:«	 1 r-2 

r,[te LX - CYMK8 no BceM H860paM ( i 1 , · · · , i - ) 143 t1HCeJI r 2 
(2,3, .•. , s-1 ); d, H d 2 - paCC~ORHHft O'r KOHQOB !T3 ,[to OCM TpeK8. 

EcJIH 0603H8t1HTb r= (~+ •••• + rs-' )I (s-2) , 'lO npH6J1DeH
aoe B1ip8JleHJlle ,IVI.R (4) 6y,n;e~ HJI&rb BH,n; 

d 2+ d 2 

f(J) -'- e-~ cr - 2 -Or-2(1- )s-r r-2	 (5)
::\:: ~? "'-2 P P . 

2Xcr '" 

0603HallJIM i t1HCJIO CK8H-JIHHHA B npoJleKyTKe MeEAY i -M M 

( i +1 ) -1iI Era B ,[tSHHOIII TpeKe ( , ~ i ~ k -1 ), a L H '. 
m ° m.

t1HCJIO CKaH-JIMHHA 0'1' KOH~OB, KpaAHJlX Ma TpeKe (COOTBe'l'CTBeHHO, CJIeB& 

H cnpasa) JITa ,n;o peMb~ KORnO! TpéK8. floCKOJIbKY lo H lk +,1 

HeJl3BeCTHH, 1lIH, !taK H B T/, nOJloaJOl f +fk = f. - KOHClf&HTa~ non-o 
6RPaelll" 3KCnepOeH'!'8JIbHO. TorAA nepsae M rotlJIeHOB B (I)J COrJIaCHO 
MO,n;eJlM I~ BHtUfCJIHIllfCft no If>oPMYJle 

K K -1 

L (J1ro ) , •.. ,J1m) )=-r. In f (J1m?-te. In(1-p)-21n(1-p), (6) 
1 k j=1 j j=1 J m 
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B KOTOpO~' C~araeMHe nepBO~ CYMM~ COOTBeTCTByroT TpeK-3~eMeHTaM, BTOp,O'
/ 1- (k - 1 ) npOM~YTKaM Me~AY ]T3, a nOCRe~HH~ ~~eH, KaK H B pa60Te ,m

B~nonHHeT pO~b mTpa~. 

3. ~oPMY~~ (1-6), B npHHQHne, 3aBepmaDT nocTpoeHHe BepoHTHoCTHO~ 

Mo~e~H TpeKoBHX ~aHHHX, C~THX B ]T3. O~HaKo ~R no~eHHH OTCD~a B~

qHC~HTe~bHoro ~ropHTMa MHHHMH3a~HH Be~KQHH~ (1) He06xo~HMO pemHTb 

~e~~~ pR~ BonpocoB, CBR3aHHHX c annpoKcHM~He~ oceBO~ RHHHH TpeKa, 

opraHH3~He~ B~HcneHH~ H YTO~HeHHeM nOHRTHH KRaCTepHO~ nepeCTpO~KH 

na C~Ylla~ JIT3. 

AnnpOKCHMa~HR ~HHHH TpeKa, HymHaR ~H B~Hc~eHH~ Be~~HH (5), 
BYnO~HReTCR nOK~bHO c nOMO~bD MHK-no~roHKH OKPYMHOCTH no HeCKO~bKHM 

JIT3, coce~HHX c ~aHHHM. ax qHC~O 3aBHCHT OT MHHHM~bHO~ KpHBH3H~ Tpe

Ka, ~CTOpCH~ cKaHaTopa, TaKHX napaMeTpOB, KaK Õ ! ~HHa c~a~ca H 

T.~. PaCCMOTpeHHe H306p~e'H' peanbHHX C06~THR CTpKMepHO~ KaMepU ~CK, 

CMaTHX c nOMO~bD ~ropHTMa 5 , HanpMMep, nORa3aHO, ~TO 06HQHO ~ocTa
TOqHO ~BYX-Tpex ]T3 (T.e. no~roHKH OKp~HOCTH no qeTHpeM (mecTH) HX 

KOH~eBHM TO~KaM). B ~a~bHe~eM ~R onpe~e~eHHocTH MH 6y~eM rOBopHTb 

o TpoRRax JIT3 (XOTR Bce BllBO,IJ,bI cnpaBe~~HB~ H ,IVIR no~rOHKH no napaM). 

Ec~H B TpeKe POBHO ~Ba JIT3, TO OH IfMTHpyeTcR no ~eT~peM ROHI.J;eBh1M 

TOqKaM, eC~H TO~bKO O~HH JIT3, TO ~HHHH TpeKa onpe~e~ReTCR OCbID 3Toro 

rra, 
IlpHeMoM, n03BO~HlO~HM 3Ha~HTe~bHO YCKOPHTb B~Hc~eHHe t npa lflnK

CHpOBaHHbIX b H () ,H3BeCTHbIX aapaaee , RMReTCR npenaaparensnaa 

Ta6ymt~HR ~K~KH (3), 3aBHc~e~ To'~bKO OT di • BK~~ K~oro TpeK

3~eMeHTa J B nnOTHOCTb (5) 3aBHCHT TORbKO OT Hero caMoro H OT ~BYX 

coce~HX c HHM (HHor~a O~Horo). Il03TOMY MOMHO BHqHC~HTb 3TOT BK~~ 
3apaHee B BH~e Ta6~H~~, n03BO~RD~eR ,IVIR K~~OrOJ HaRTH Be~HQHHY 

In f(J) ,B~Hc~eHHyD no OKpyxHOCTH, no~orHaHHO~ no TpoRKe JITa, 

BKRDq~en J p B COOTBeTCTBHH c MeCTOM, KOTopoe 3aHHMaeT J B TpO~Ke, 

,IVIH Hee ~OXXH~ 6~Tb B~Hc~eH~ H 3aHeCeH~ B Ta6~H~ TpH Be~~HH~ 

R ) = -Tn f(J ) , i=1,2,3 (7)
i(J1,J2,J3 i 

AH~OrKQHO B~C~RIDTCH BMHllH~ 

(8)R = - In f(J ) , i=1,2
i(J1,J2) i 

npH n0ArOHKe OKpymHOCTH no KOH~eBHM TOqKaM nap~ ]T3 ~1 ' J 2 
QqeBH~O, qTO B Ta6~HQY ~OnzH~ 6HTb BHeceH~ He Bce TpoRKH, a 

TO~b~O w~onYCTHMHe", ~.e. Te, KOTop~e MoryT BoRTH B O~HH H TOT ~e 

TpeK B Henocpe~CTBeHHOM coce~CTBe ~yr c ~yrOM. 

4 

~R 6~CTporo OTceBa HenO~XO~~MX MO~HO npe~RO~HTb pR~ noporo

BHX KpHTepHeB. Pa60Ta c BHmeynoMRHYTHMH c~aTb~H ~aHHHW~ nORa3ana, GTO 

nOCRe T8Koro OTceBa M3 k JIT3 OCTaeTCR OT k/2 ~O 3k/2 nap H TpoeK. 

COCTasneHHe Ta6nM~~ B~~HqHH (7) H (8) Tpe6yeT 1-2 c pa60T~ 3BM 

CDC-6500 npa k ~ 300 • Taxan Ta6JIHI~a n03BOJIReT npOM3BO~HTb nepe

cver WYHI{~HH (1) nOCJIe KBJK)J.oti nepecrpoãxa xnacrepos c nOMol&blO HeCKonb

RYlX onepaUHH C~OMeHYlR Yl B~HTaHHR, ~TO cBH~eTeJlbCTByeT o 60raTwx CKO

pOCTH~ BoaMO~HOCTRX anropHTMa. 

4. 06~aR cxeMa KnacTepHo~ nij/CTpo~KH B cJIyqae ]T3 nOJIHOCTb~ 

aHaJlOrYl~Ha anrOpYlTMY AITK2 pa60T~ I. CXO~YlMOCTb aJIrOpHT~a rapaHTHpo

BaHa B CH~y MOHOTOHHoro y6~BaHHR BeJlYl~YlH~ (1) nOCJle K~Oti nepeCTpo~

KYl. 

JIDHRTHe "nepecTpoRKa", O~HaKO, Tpe6yeT YTOGHeHHfi, TaK RaR Yl npYl 

Ta6JIHGHOM nepec~eTe ~YHKUHYl (1) anrOpYlTM He Mo~eT aa pa3YMHoe BpeMR 

npOCMaTpYlBaTb H OueHYlBaTb Ka~eCTBO Bcex B03MO~H~X nepeCTpoeK. ~R 

BNXo~a YlS 3Toro nOJIO~eHHR He06xo~HMO orpaH~G~TbCfl TOJIbKO TaKYlMYl TYl

naMH nepeCTpoeK, ROTopNe ~KT~eCKH HCqepnHBaJlH Bce peanhHO BCTpe

GaBillYleCR c~~aH npYl 8HaJIYl3e c*aT~ ~aHHHX c ~CTaHOBKYl ~CK. TaKYlX 

nepeCTpoeR ORaSallOCb ~eTHpe: 

A. CJIHRHHe ~BYX KJIaCTepOB. 

B. PaC~enReHHe KJIaCTepa Ha ~Be ~aCTYl. 

B. OT~enJIeH~e ~aCTYl K~aCTepa H rrpHcoe~HHeHHe ee K ~yrOMY 

K~acTepy. 

r. OT~en~eHYle no o~oti ~8CTH OT ~BYX pa3H~ K~aCTepOB Yl "o6MeH" 

3TYlMH ~aCTRMH Me~ HYlMH. 

ilp06Hue no~c~eTH Ha peaJIb~X ~aHHHX co CTpHMepHOM KaMep~ YCT8

HOBKH PHCK nOK83aJIH, O~HaKO, ~TO HeCMOTpR Ha 6HCTPOTY B~HCReHM~ c 

nOMO~bID Ta6JIHU~ Be~KqHH (7) H (8), o6~ee ~HCJlO BapH8HTOB npH nepe

cTpoAKe no np8BHJIaM A-r OCTaeTCR Bce ~e BeCbMa 3Ha~HTeJIbHUM. HanpH

Mep, npH k=100 O~YlH mar anrOpYlTMa nepecTpoAKH, npHBO~RI&MA K yMeHb

illeHHID (1), Mo~eT 3aHHMaTb ~o 2 c pa60T~ 3BM CDC-6500 • B 3TOA 

cHTya~HH 3~eKTHBHoCTb aJIrOpHTMa Sa~YlCHT HCK~IDqHTe~bHO OT y~a~HoA 

HaGaJIbHOR KJI8CTepHsaUHH. 

5. MCnOJIbsYR HaIDe 3HaHHe cneUH~KM MaTepHaJIa, nO~eM8~erO KJIac

TepHaaUHH, C~PMY~HpyeM anropHTk H8QanbHOA K~acTepH3aUHH (AHK),BU

~e~HB ero B CaMOCTORTe~bH~R 3Tan. 

IlpeARaraeMHe B ~YlTepaType cnoco6~ HaQaJIbHoA K~aCTepH3aUHH OCHO

Ba~ Ha 06~enpHHRToM B KJIaCTepHoM aHa~Hse nOHRTHH "~YH~MH paccToR

HKR". C~ecTByeT MHoro Bap,a'ToB ~~MH paccToRHHH (6~H30CTH) Me~ 
]T3 (c~.,HanpHMep, 06sop B 6 ), HO B HameM c~ae y~6Hee Bcero no

CTpOHTb mYHK~HH paccToHHHH Ha OCHOBe Ta6~HUN TpoeK H~H nap, T.e. BMH
qHH (?),{B) KaK ~HKUHA BH~a 
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3, "',-, 

d 3 ( J " J '2 , J 3) s,+s2+sJ+e,+l2 ~ Ri ( J " J 2 , J 3 ) - ( E, + e2 )lO ( ' - p ) ,(9) 

H 
Z 

d 2(J"J2) S.+~3P. &Ri(J"J2 )- l , lo('-p) uo: 

rne si - tlHCJIO CKaH-JIHHHK, nepecexamrax J i ; a ( - trHCJIO CKaH

JIHHH~ B npOMe~YTKe Me~ J i H J i +, . B c~ae OTCYTCTBHH TpO~KH 

HJIH napa JIT3 B Ta6JIHI4e noaar-aea d3= 00 (COOTBeTCTBeHHO d
2
=ex» ) " 

AJIrOpHTM HatrBJIbHOM KJIaCTepHSaI4HH, HCnOJIbSYIO~A ~HRllHIO d 
3,

HMeeT CJI9,I.J;y'I(l1tIDí mI,ll;: 

ruar O. Bce ]Ta CtrHTaeM CB060~HMH - He CBHsaHHHMH B KJIaCTepu. 

mar I. YnopH)J.OtrHBaeM MHO~eCTBO TpoeK JIT3 no BospacTaHHIO ~HK
I4HH d 3 • 

mar 2. Bbl6HpaeM i -10 TpoAKY JITa (i = 1,2, ••• ). 

EcJIH OHa COCTOHT TOJIbKO HS CB060)J.HbIX Era, TO COS)J.aeM H3 Hee HOBblA 

KJIaCTep. EcJIH OHa CO)J.e~~1T JIT3 H3 pa.3HbIX ItJIaCTepOB, TO rrsraeuca 

06-ne)J.HHHTb HX B onaa, nposepaa BWIOJJ1l9m9 YCJIOBIDI ( ii 

(CM. Ta~e saMetraHHe nOCJIe ~OPMYJIbI (1)\ H trT06b1 SHatreHHH d 3 ~H Bcex 

coce~HX TpoeK JIT3 s 06õe)J.HHeHHOM RJIaCTepe He npeBocxo)J.HJIH d )J.aHHO~ 

i-o~ TpO~KM nTa. EcJIH i -aH TpO~Ka CO)J.e~HT O)J.MH CB060)J.H~ 
3
nTa, 

a OCTaBmHeCH BXO)J.HT B O)J.HH HS eOS)J.aHHbIX KJIaCTepOs, TO nNTaeMCH BKJm

trHTb B Hero 3TOT CB060)J.HHA JITa, c nOMOmbIO nposepKH Tex ~e .n;BYX YCJIO
BHA, tlTO H npM CJIMHHHH KxaCTepOB. 

• IDar 3. YBeJIHtDlBaeM i aa I, M eCJIH ~H i -A TpoAKH d < 00 , TO
3 

B03Bp~aeMCH K .mary 2. B npoTHBHOM cnyqae - saKoottrHBaeM pa60TY. 

nOCJIe 3aBepmeHHH HatranbHoA KJIaCTepH38llMM sce flTa, OCTaBIDHeCH 
CB060)J.HHMH, 06-ne)J.HHHDTcH B O)J.HH myMOBO~ KJI8CTep. 

AHaJIOrHtrHO ·onpe.n;eJIHeTCH anropMTM HatraJIbHOR KJIaCTepH3allHH, 
HCnOJIb3YJO~A napa JITa H ~YHKllHIO d 2 • 

CJIe.n;yeT 3aMeTHTb, trTO npKMeHeHHe ~KI4HH paCCTOHHHH d ' B~HC3 
JIHeMOA no TpoAKaM 3JIeMeHTOB, He HBJIHeTCH xapaKTep'HbIW~~ KJIaCTepHoA 
nepecrpoãaa, rne 06hlttHb[M HBJIHeTCH paCCTOHHHe d /6, 7 , nOSBOJI~ee

2 
MCnOJIb30BaTb XOpOIDO paspa60TaHHHe aJIrOpMTMbI ~JIKEa~ero coce)J.8 HJIH 
HaMMeHbmero CBH3YIOmero )J.epesa (CM, HanpKMep, 8-10). • 

6. IIpoBepK8 pa60TbI AHK H8 HeCKOJIbKHX ~eCRTKax KWOB, nOJIyqeHHhIX 
npa CJltaTHH peaJIbHWC )J.aHHbIX c MOHHTOpHOA TB-cHcTeMl:l/II (B K~OM 
KaAPe no 200-300 ]Ta H OT 5 )J.O 15 TpeKos), BblHBHJI8 cpaSHHTeJIbHO He
BblCOKHA npolleHT omH60K (MeHee 20% TpeKoB 6b1JIH onOSHaHbI HHatre, 

treM treJIOB8KOM, tlTo Hennoxo ~H HatraJIbHO~ KJI8CTepH3allHK). ~OpTpaHHaH 

6 

nporpaMMa AHR COCTOHJIa HS rv600 onepaTopOB, saHHMana 

~ 20R CJIOB H 06pa6aTblBaJIa KaAP B cpe~eM 3a 3-5 c. 

BapHaHT nporpBMMH, peaJIHsYD~eA AHR Ha OCHOBe d 2 
16% KOpOtre H 6b1CTpee (4 c/~), HO )J.eJIaJI HeCKOJIbKO 

OmH60K. 

B naMHTH aBM 

, OKaSaJICH Ha 

60JIbmMA npoI4eHT 

I· TIpHMeHeHHe K nonyqeHHoA H8tlaJIbHOA KJIaCTepHS8llHM MeTo.n;a KJIaCTep

HoA nepecTpoAKH ~H MHHHMHSallHH (I) c nOMO~bIO Ta6JIHll TpoeK Ha CTaTHC\~; 
J
 

THKe HS .n;BYX .n;eCHTKOB 5-IO-JIyqeBHX C06b1TH~ nOKa3aJIO npaKTHtreCKH nOJI


Hoe COBna.n;eHHe c pacnOSHaBaHHeM, BblTIOJIHeHH~ treJIOBeKOM (OKOJIO 5%
 

~ 
pacxo~eHHM 06õHCHHJIMCb omH6KaMM C~THH, rJIaBHbIM 06pa30M, Hs-sa Hapy


meHHH npe.n;nOJIOJlteHHH (ii )).
 
I 

Ha pHc.2 npHBe)J.eHH THnMtlHble H306pa~eHHH nOCJIe npe.n;BapHTeJIbHOrO
 

CJltaTHH )J.aHH.HX CK8HHpOBaHHH B JITa. Pe3YJIbTaT peKoHcTpYKllHH TpeKoB 

nOKa3aH Ha pHc.3. BH3YaJIbHaH npoBepKa no.n;TBep~aeT npaBHJIbHOCTb pa60

TbI aJIrOpHTMa. IToCJIe HatraJIbHO~ ItJI8CTepHSallHH c HCnOJIbSOBaHHeM ~HKllKH 

d 3 MeTO.n; KJIaCTe~{oR nepecTpoAKH SaBepmaJI peKOHCTpYKI4HIO 38 3-5 HTe

PaIlHA. BpeMH pa60TbI nporpaMMbI - 3-6 c Ha aBMcnC-6500. 06õeM - OKOJIO 

900 onepaTopoB WopTpaaa. 

Cos.n;aHHble aJIrOpHTMH ;~H npKM9H9HHR HX B MaccoBoA 06pa60TKe, 

KOHetrHO, HYJlt)J.aIOTcH B .n;oBo.n;Ke Ha60JIbmeAcTaTHcTHKe. CJIe.n;yeT TaKMe OT

MeTHTb BblCOKYIO trYBcTBHTeJIbHOCTb aJIrOpHTMa K HapymeHHHM npe.n;nOJIOJlteHHA 

( ii), ( iii) - BKJIlOtreHHe B Era nOCTopOHHeA KOHlleBoR TOtrKH HJIH npo

nYCK HeCKOJIbKHX TOtreK MorYT npHBeCTH K HenpaBHJIbHOMY BOCCTaHOBJIeHHIO 

Bcero TpeKa. IT03TOMY npHMeHeHHe npe)J.JIOJlteHHOrO aJIrOpHTMa KJIaCTepHoA 

.nepeCTpO~KH Tpe6yeT BNCOKOR Hà)J.eJltHOCTH pa60TbI aJIrOpHTMOB, SaJIOJlteHHbIX 

B annapaTypy CMaTHH .n;aHHHX B ]Ta. MCCJIe.n;OBaHHH, npOBe.n;eHHble Ha HMeIO

~eMCH MaTepHaJIe, nOSBOJIHIDT KOHCTaTHpOBaTb, trTO npH BblnOJIHeHHH 3Toro 

y~JIOBHH anropHTM nOSBOJIHeT BOCCTrotaBJIHBaTb TpeKH Ha )J.OCTaTOtrHO CJIOJltHbIX 

K8)J.pax, CO)J.e~~HX )J.O 300 npOHSBOJIbHO pacnOJIO~eHHbIX nTa, CJIyqa~Ho~ 

~HHbI)HS KOTOpbIX 60JIee nOJIOBHHbI - mYMOBHX. 

B SaKJIDtreHHe c.n;eJIaeM saMetraHHe OTHOCHTeJIbHO npHMeRHMOCTH npe)J.

JIaraeMOro aJIrOpHTMa K )J.aHHNM CMaTHH c nOMO~bIO cnellnpOlleccopOB TKna 

SHP /2-4/, KOTopHe OTJIHtraIOTCH OT p~ccMaTpHBaeMHX B HacToH~eA pa~O
Te TeM, trTo trHCJIO nTa B O~OM Hso6paMeHHH Ha nopH.n;OK 60JIbme, HO caMH 

]T8 pacnOJIo.eHbl ynopH)J.OtreHHO B YSKHX cJIaAcax, trTO onpe.n;eJIHeT ~e npo

H3BOJIbHyn, a paBHYD ~HHY scex ]Ta B 5-10 CKaH-JIHHHR. 

QqeBM~O, tlTO XOTR TaKoR THn CEaTbIX .n;aHHbIX YKJI8)J.NBaeTCH B Bepo

RTHOCTHyD MO)J.eRb, npe~araeMyID B pas.n;eJIe 2, H aJIrOpHTM npHHUMnHaJIbHOIJ 
npHMeHHM, o~aKO 6e3 c~eCTBeHHbIX H3MeHeHHA ~H yqeTa ynopH)J.OtreHHOCTH 

nTa H COK~eHHH 06õeMa Ta6JIHll ero Henocpe)J.cTBeHHoe HCnOJIb30BaHHe

~l Bp~ JIH pallHOHaJIbHO. O~ H3 HaM60JIee npocTNX' nyTeA -.n;BYX3TanHoe 

npHMeHeHHe aJIrOpMTMa,CHatrana K YKPYnHeHHHM CJIaRCaM,06õe~H~HM 5-10 
nTa,a nOTOM nOBTopHO )J.JIH CmHBKH nOJIyqeHHbIX .n;yr OKPYJltHOCTej.:\. 
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'IEMA'I'H'IECKHE KATErOPHH nYBJJMKAI.lHR 
OB'bE,nuHEHHOrO HHC'Ilfi'YTA H,$PHHX 

HCCJIE,l(OBAHHA 

HHJleKC TeM8TIIIta 

1. 3KcnepHMeHTaJ1bHaR ¢M3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR $H3HKa BYCOKHX 3HeprH~ 

3. 3KcnepHMeHTaJ1bHaR He~TpoHHaR $H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. RAepHaR cneKTpOcKOnHR H paAHOXHMHR 

7. ~3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YCKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHYX 
AaHHWX 

11. BW4HcnHTeobHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~3H4ecKoro 3KcnepHMeHTa. 

14. HccneAOBaHHR TBepAWX Ten H *HAKOCTe~ 
RAepHYMH MeTOAaMH 

15. 3KcnepHMeHTaObHaR $H3HKa RAepHWX peaK~H~ 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H $H3HKa 3a~TW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHMR 

18. HcnonbsoaaHMe pesynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX $H3H4eCKMX HCCneAOBaHM~ 
I CMe*HWX o6naCTRX HayKM H TeXHHKM 

19. 6H~H3HKa 

OcocKOB r.A., 4epHOB H.M. P10-86-773 
CTaTHCTH4eCKH~ noAXOA a 3aAa4e pacnosHaaaHHR o6paaoa 
B tM3HKe BWCOKHX 3HeprH~. PeKOHCTPYK~HR TpeKOB no a«aTWM 
AaHHWM 

aaeTCR o6o6~eHHe pa60TW /l/ Ha cny4aH, KOrAa AaHHWe CKaHHpOBaHHR H306pa
•eHMR Co6WTHR B TpeKOBOH KaMepe npeABapHTeobHO C*aTw B BHAe OHHeHHWX TpeK-
3neMeHTOB /flT3/. 3aAa4a COCTOHT B pa36HeHHH MHO*eCTBa flT3 Ha rpynnw- Knac
Tepw TaK, 4T06W nepawe 10M10 KnaCTepoB COOTBeTCTBOaanH TpeKaM, HMeiOiliHMCR Ha 
M3o6pa•eHHH / 11M10 MOIIIeT 6WTb 3apaHee HeH3BeCTHO/, a OCTaJ1bHWe flT3 OCTaOHCb 
B "•yMOBOM10 KnaCTepe. Ha OCHOBe BepORTHOCTHOH MOAeJlH TaKoro H306pa.eHHR no
CTpoeHa nOoHaR ~YHK~HR npaBAOnOA06HR, no3BOOR~aR opraHH30BaTb npo~ecc pac
n03HaBaHHR TpeKOB M8TOAOM AHHaMH4eCKO~ KnaCTepHOH nepecTpOHKH, HanpaaneHHOH 
Ha MaKCHMH3a~HIO ~YHK~HH npaBAOnOA06HR. 0CHOBHOe BHHMaHHe npH anropHTMH4eC
KO~ peanH3a~HH HanpaaneHo Ha ycKopeHHe BW4HcneHHH. B pe3yobTaTe ~pMaoH3a
~MM npo~ecca nepeCTPO~KH H 4HCOeHHWX npHeHOB, pe3KO COKp~a~x 06DeM nepe-
6opa AaHHWX H YCKOPR~HX BW4HCneHHe ~yHK4HH npaBAOnOAo6HR, 6wna AOCTHrHyTa 
CKOpoCTb o6pa60TKH HH~OpMa~HH 3-6 C Ha peaobHWX KaApax, COAep•a~HX AO 300 
npDM3800bHO paCnOOO*eHHWX flT3 COy4a~HO~ AnHHW. 

Pa6oTa awnonHeHa a ·fla6opaTOPHH BW4MCnHTeobHOH TexHHKH H aaToMaTH3a~HH 
OMRM. 

Coo6weHHe O«n.~eHHoro IUICTIIT}'Ta ll.llepHhlX accnenoaaHHii . .lly6Ha 1986 

nepeBOA O.C.BHHOrpaAOBO~ 

Ososkov G.A., Chernov N.J. Pl0-86-773 
Statistical Approach in a Problem of Pattern Recognition 
in High Energy Physics. Track Reconstruction for Compressed 
Data 

The work generalizes the results of Ill to the case of data previously 
compressed into linear track elements (LTE). The set of LTE is to be clus
tered into H clusters corresponding to the tracks on the image (M is possi~ 
bly unknown) leaving the rest of LTE in the "noise" cluster. A statistical 
model of compressed data is suggested, which makes it possible to organize 
the recognition process by means of the dynamic clustering method. intended 
to maximize the likelihood function. The main goal of the algorithm imple
mentation was to accelerate calculations.The cluster reconstructing process 
was formal-ized and some tricks were applied to reduce considerably the da
ta sorting and to speed the likelihood function calculations. As a result, 
the processing speed of 3-6 sec/frame has been obtained for real frame con
taining up to 300 arbitrary situated LTE having arbitrary lengths. 

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