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np~ aH an~ 3e pa 60T~ n po rpa MM reoMeTp~ 4 cc KOA o e KoHCT PY K4 ~~ 13 

OTMC4aeTCfI, 4T O y c n e wHoe npoxo >t<Ac H ~ e n p 0 4eAYPbl TRACK- MATCII 
C 60nbWO ~ CT eneHb~ AOCTOBepHOC T~ rapaHT~ PyeT npa B~n bHOC T b ~3

Mc.peH~f1 C 06 bIT ~ f1 . 3T O nocny >t< Hn O OC H0 80~ AnR npH MCH eH ~ f1 no 0 4 e AY

Pbl TRACK-MATr.H B Ka 4 eCT8e Te CTa ~ 3Mep C HH~ "'. n pH Ti3KOM n p~MCHe ' 
HHH n p o 4 eAY P~ TRACK-MATCH HeT Hco6xOA~MOCT ~ y CTa HaB nHBa T b B3 a 
~ MHO-O,Q H 03 Ha uHoe COOT8eTCT B~e Mell<,Q Y ~1 3 0Gp u>!< eH "' f1 14H T p e K0 8 Ha 

pa3Hblx n p Oe K4 "' f1 X, a ,Qo cT a To 4 Ho y CTa Ho B"'T b , 4T O n p o 4 c ,Q y p a TRACK
MATCH ,Qo n ycKa e T p e wc H",e , T.e. Ao n y c Ka c T B0 3 MOlt<HOCT b y CTa Ho Bn e

HHfI B 3 a ~ MHo-o,Q Ho3 Ha4Horo COOT Be TCTB"'f1 Melt<AY H 30Gpa)l(e H ~ f1 M~ Tp e 

KOB Ha pa 3H~X npoeK 4 Hflx 
n p o 4 e Ay p a TRACK- MATCH pacnaAa eTcfI Ha ,QBa 3 Tana. 

nepBbI~ 3 Tan: np"'McH eH ",e reOMC T p "4eC K~X TeC TOB K n a p a M H30upa
me HHR Ha pa 3H~X n pocK4 HflX. 

Pe 3 yn bTa To /4 3To r o 3 Ta na f1Bnfl CTCfI nony 4eH Hc cnHCKa n ap HOMe 
POB H30up a >t< e HHi1 TPCKOB. B0 3 MOHlHO . nOp Oll< ,Qc HHbiX OJJ.til1M noo c r o a a 

CTRC HHblM T p e Ko M 
Ila npHMe p. no~ne n p"MeHeH~f1 ncp Bo ro 3 Ta n a n po4eAYP~ TRACK

MATCH All fl ,Q By X cO(} blnl~ W)rYT B0 3 HHKHYTb c n e AYIOUl He cnH CKH n ap : 

11 ,1 / , 1 1,2/ , 12, 11 , /3, 3/, 14 , 41, 1~ , 5/ , 15, ~/ , 15, 5/ ; II I 
1 1, 1/, / 1, 2/, / 1,3 / , 11 ,~ /, /2 , 11 , 12 , 3/ , /3 , 11, 1~,l /. 12/ 

nepBblC 3nCMCH TbI na p~ e CTb HOMe p a H3 06palt<e HH~ Tp e Ko B n e p Bo r, 
npocK4HH, 8T OPblO 3 ne Me HTW - HOMe p a H30Up alt< e H H ~ TpCKOB BTopoA 

npoeK 4HH. 

BTOpoA 3Ta n : aH a ll H3 n OllY4 e HHo r o c n"' CKa nap ~306 pa >t<eH " A TDe KOB . 

B Aa HHo ~ p efior e PCUb 11,Q OT 0 BTOp OM ar a ne np 0 4 CAYPbl TRACK-HATCH. 

0 4 e BHAHo , u TO c c nH UHcno p a3 11HuHWX HOMCp OB ~306pa >t< e HH A TPC

KOD n eO Bo R np OC K U H~ IneoBbie 3 11eMe H T ~ n a p l ~ BTopn A n Doe K4~~ 

IBTopblc 311CMeH T~ n a pl n o n YUCHHor o cnHCKa na p MCHbWC ~ CT H HH o ro 

4HClla Tp e Ko B , o6 p a3YlOUlHx c 06~T~ e 1 3To 4HCll O 3apaHee H3BeC THO 
H3 npeA Bap~ Tell b Horo n p OCMOTpa ¢ o To nll c HKH/ , TO Aall b He Aw",r, aHa

llH3 nOllY4 CHHo r o cnHCK a n ap npC Kp a Ul a e TCfI H H3 Me p e HHa fi MaCKa 
C06b1THfi 6paKyeT CfI. 

3a ,Q a4a , n OCTaBlle HHa R ncpeA HaMH, ¢ o p My nH p y e T c fI c lleAY IOUl ~ M 

06pa30M: B03M Olt< HO llH H3 nOll Y4 e HHoro nO Cll e ne p s o r o 3 Tana n p o 

uenypu TRACK- HATCH cn uc xa nap B ~ Aell~Tb nO,QMHo >t< eCT BO n a p Inplo1
4eM, 4~ cno n a p 3 To r o nOAMHOll<eCTBa AOJllKHO 6b1T b paSHO HCT"' HHOMy 
4 Hc n y Tp eKO B, 06pa3Y~UlHx co6 blT~cl C B3 a HMI I0- OAH0 3 tia 4HbIM COOT
BCTCT BHeM HOMepO B H 306pa ll< e H~ i1 TpeK OB Hi) paauux n pOe K4"' f1 X. 

* 11 3~l e p HJ1HC b 11 0 TpH T04 K H H a K aJK,ll;OM H 3 0 6 puJI(e Hlili T p e Ka , T . C . 

" M a CK a " C0 6 bITH.fI 1 1.2/ . 

I~ '. .• •_.1 1••i\. i ~ i11 1.' . 
til.': "l:~ ;:c .~~a :>Si 



HO 
HeTPYAH O y6eA~ T b C H , 4TO B c nY4ae / 1/ TaKo e nOAM Ho~ ecT Bo MO~ 

B~Aen~ T b , a ~ Me HHO : 

1, 2/ , / 2 , 1/ ,	 / 3 , 3/ , / 4, 4/ , /5 ,5/ HnH /3 /
/ 1 ,2, /2 , 1/ ,	 /3,3/ , / 4, 5/, / 5 , 4/ . 

B cnY 4ae ~e / 2 / 3 TO HeB03MO ~HO / cM ./ 4 / ~ Ta K KaK Ma KC ~Man b 

lie TPYAHO y6cAMTbCR , YT O nOCTd BnCHHaA 8~w e 3a Ad Yd 0 B03MO*
HOCT H BblAC1leHI1A M3 nony -reuuo r o Ha ne pao x a r ane npou eri ypu TRACK
HATC II cnac xa nap n OA M H o~eCTBa na p C S3dH MHO-O AH03Hd 4HbIM COOT
Be TCTBllCM 1l0 MCpOB H 306p a IKe H ~1 i1 Tpe KOB ~I a pa a a u x n poe xuua x , CBO
AH TCA K CIlCAy~~e~ : B03MO~ HO n M 1-1 3 K d~AoA CTp04KH COOTBeTCTBYIO
l.l.\e A MnTpHUW CMe~HOCT H B~Gpa T b no e AHHH4HOMY 3neMCHTY, KOT o pwe 

Hoe 4Hcn o TpeKo B. An A KOTOpWX yCTa HaBnHBae TCA B3a HMHO- OllHO
3 Ha YHOe c oOTBe Tc TBHe , pa BHO Tpe M, a Tpe KOB H3 Me pe HO 4 eT~ pc . 

/ 1,2 /, /2 , 3/ , / 3, 1/ l-l nl1 / 1,21, /2, 3/ / 1,, 1	 / 4 

C$opMy n~py eM n O CT a B ne HHY~ B~we 3a AD4Y B T c pM~Hax T eop~ ~ 

r pa q>o B. 
n p ~MCM Tpe Kl-l nep 80~ npOe K~~ l-l 8 Ka4eCT8e OA Hor o nOA MHo~ eCTB a 

Bepw~ H rp dq>a , TPCKH BTOPO~ C T e peonp oeK~~H 8 Ka 4eCTBe APy r oro 
nOAMHOIKeCT Ba ae pumu r paoa , 

B e pW~H~ OA Horo noAMH OMe CTBa , no y cn0 8 H~ 3aAa 4H, He H BnH~ T CH 

KOH 4 aM~ OAHo r o pe6pd. Be pWMHW ne p8 0ro H STo po ro nOAMHo~e C TB 

MMe lOT ofiuie e pe6po, ecn n CYI.l.\CC Ts ye T COOTse TCT BYIOIl\a H na pa B cnu c 
Ke , nonY4eHHOM Hd ne pSOM 3Ta ne np0 4e AYPbl TRACK-NA'l'ClI B pe3yn b
r ar e non YYHM HeOpl<1 eHTVl pOBd H H bl~ r oa o , OAH03Ha 4HO onMCblBi3lOll\ l<1 rl 
c nMC OK na p . Ha npMMe p , cnY4dlO / 1/ GYACT COOTBeT CTSOBa Tb r pa~ :K1~'POK " "",wn "1'""" ,,,,, 

1 2 3 4 5 TpeKH l.l' r Op OH n p OCKl\Hl1 

PI1 C . I. Heopnerrr npo aznuu.ni r -p adi , C O OT BC T C T BY lOlIJ.ll i i C TIli C K Y n ap / 1/ • 

a anbH C~WMM 06beKTOM Hawero ~ c cneAO B aH HR RBnReTCR M aTp~~a
 

CM e*HOCT H nOCTpoehHoro H eopM eHT~p OB aHHoro rpa$a / 4/ .
 
HanpMMep, M aTPM~ e ~ CM emHO CTM H e opM eHT ~p08aHHoro r pa$ a ,
 

l-l306palKeHHoro Hd pM C. 1, RBIlACTCA c nen yo uiaa 6MHapHaR ~,aTp~4a:
 

11000)
I 0 0 0 0 

A = 0 0 I 0 0 / 5/( o 0 0 I I 
o U 0 I I 

3 a n l-1 We M 0611\I-1 M B~A MaTpM~bl c Me~Hocn1 , c ooTBe TcTBylOll\MM cn~CKY 

na p , 4~cno pa31l H4HW X HOMep08 H306pa* e H M ~ Tp e KOB Ha nepBo~ 

'" BT npOH np oe xuu a x xo r o po r o pa BH O n , 
l n a l l ' • . a ) . . 

. '	 aA=	 . r Ae a . = \ i .i :1 . .. . n . /6/( a a 1.1 1 
I) n I 
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Gbl s e e ne xa n« B paa uux CT0J16~ ax ?
 

AnA npoc r o r u ~13 1l0~ C HM Fl 6 HHa pHYtO MdT Pl-l4Y, 06n a Aa lOll\YIO 3TMM C B O~ 


CTBOM. Ha 30aeM o TAe n HMoM .
) OTBe T Hd Bonpoc , ABIlAeTCR n H Aa HH a R 6 MHap HaA MaT p M~ a OTAe nM

Mm'1, MO)t( HO nOIlY4HTb , np l-1 Me HRfI ilJl, OpHTM nOIlHO r O ne pe6 o Pd . 
Ha n e p8 0 ~ CTpOYKe 6e pe TcR ne p Ba R cn e Ba eAHHH ~ a M M3 Aa n bHeA

we r o pa CCMOTpeHHA ~CKn t0 4 a cT C R 8eCb c T on6e ~, Hd KOTOPOM Ha XOAMT
CA 8~6pa H H a A eAH HM~ a , a Hano r H4HO Ha B T O PO~ M T ,A . nYCTb k i - 4Mcn o 
eAHHM ~ B i -A CTpOKe Ma T pH ~W. TorA a 4Hcno BCCX B0 3 MO MH~X Ba pl-l a H
TOB npu non HOM ne pe fio pe p a SHO k 1 . (k2 - 1 ) . ... . . 1 '" kt.r n e k - c pe ri
He e 3Ha 4e HHe YI-1 Clla e AH HH4 Hd Bc e x cT p0 4Ka x Ma T p I<1 4~ . 

IJa cc MoTpMM APyro~ anrop~ T M , n03 BOnA ~ll\H i1 npH rop~ 3Ao Me HbweM 
4Mc n e nepe 60pa pa 3nH Y H~X BapMa HTo B onpeAe nl-l Tb, ABnAeTCR nH Aa H
Ha A Ma TpM 4a OTAe nHMoA HnH He T. 

0603 Ha 4MM AeT e pMl-l HaHT KBaApaT Ho A 6H H a pHo~ Ma T p l-l ~W A no pAAKa 
n 4e pe3 I An :. HM ~e, xo r na pe 4 b ~A e T 0 M~1 Hopa x, nOApa 3YMeBa lOTc A 
TonbKO Te MM HO P~ , KOTo pwe COO TBeTcTBytOT HeHyne B~M 31le Me HTa M 
Ma T pH ~ bl A. 

3 an~weM pa 31l0Me HH e AeTe pMM Ha HTa I An I no nocn e AHe MY CToIl6 ~y , 

~ cnonb3 YA npa Bl-l1l0 Kpa Mepa: 

n . 
j A n ! = ~ (_ 1) l l n . a . j A n - l l .	 / 7/ 

i n 
i = I 

YTBcplKAeHMe .	 YCnOBl-l C Hepa5CHC TBa Hyn tO AeT epMMHaHTa 6 l-l Ha pHOA 
MaT pM~bl , IAn l /O . ABnR eTCR AOCTaTOYHblM AnR r oro , 
4T06~ Ma Tpl-1~a A 6wn a o TA en~Mo~ . 

I a « KaK no ycnoauo IAn I " 0 , TO B pa3n o~ eH~H /1/ cpe AM MHHO
POB 11- 1 nopan xa c yuiec r aye r XOTb OA~H oTn~4Hbli1 OT HynR . 

Pa3noMl1M 3TOT M~HOP n - 1 nopnnxa no $opMyne /7 /, M onar s x e , 
TaK KaK I An - 1 I I 1 , TO c pen n MM HOpOB n - 2 nopanxa c yuiec r ay e r 
XOTb OA ~ H OTIlMYH~A OT HynR. 3 TOT np04ecc npOAon~ M M AO nony yeHVlA 
MMHopa CTe ne HM 1 / CM.PM C.2/ . 

Ha KamAOM 3Tane , Bw6Hpa H eAM H H 4 H~ ~ 3neMeHT aU . COOTBe TCT
aYIOI.l.\ M ~ HeHyneB OMY MH HOpy nopHAKa .i -1, no nYYMM nocneAO Ba Ten b
HOCTb eAM H M ~ , Ha XOAAI.l.\MXCR S pa3H~ X CTpOKa x H c T on 6~a x Ma T pM~~ A. 

3 THM c a MWM nOKa 3a Ha AOCTaTOYHOCTb ycno BMA, C$OPMYIlHpO BaH1 Horo B YT Be p~Ae HHM , 

3 TO ycnoau e He ABnR e TCR Heo6xOAH MbIM. AeM CT8MTenbHO, MaTp M~a


\ ( ~ ~ ) ABnReT CR O TAen ~ Mo A, HO e e AeT epMHHaHT paB eH HynlO .
 

~n A on peA e ne HH R OTAenMMOCTM M aTp H~~ C Hy ne B~M AeT e pMl-lH aHTOM, 
nOBTOpl-1 M npo ~ eAYPY. y Ka 3a HHytO Ha pM c . 2 . 

32 



·
 
~
 

I AI \ 

Pile . 2. )\lI il rpaMMil THl3J10lIW HIIJ1 

· 1 · l~ p MJl l la ll'l' :I . 

0 4e BHAHO, 4TO e CIlII Ha 0 4e peAHoM 3T ane o Kam cTcA, 4TO c peAH 
MHHOpOB j-ro no pRAKa CYII\CCTBye T XOTb 0AIo1H, HC PilBHblH HYIlKl , TO 

TMM C aM~M GY Ae T nOKil3aHa OTAe IlHMOCTb Ma TpM~bl, H60 Ha4HHilR 
C 3TO r O MHHOpa . MO ~ HO nOBTOpHTb paccY~Ae HHA, npOBeAe H H~e npH 
AOKa 3a Te IlbCTBe Ha wc r o y TBcpmAeHHR 

t CIlH ~e Ha HCKOTO pOM 3 Tanc OKa ~eTCR, 4TO 00 Bce x MHHopax 
j - r o no pRA Ka npMCYT CTByeT XOTb OAHH C T OIl6c~ IIIlM CTp0 4Ka C HY
IleBblMH 3IlCMe HTa MII , TO Ma T pH~ a A, 04CBMAHO , He ~YAe T OTAenHMoH . 

Ha OCHOBaHMH H3no~eHHo ro cn e Aye T , 4TO onpCAeneHM e B03 MO~ 

HOCTII y CTa Ho Bne HH A B3a IlMHo - oAH0 3 Ha4Ho r o COOTBe TC TBMA r pc KOB, 
11 3McpeH H~x Ha pa 3 Hbl x C T epeon p oe K~ HAx , CBOAMTCR K aHanH3Y AeTep 
MH Ha HTa COOTBeTC TBYlOO\e C1 Ma rp H ~ bl co npAHlCHIIA. 

OTnH411e OT HynA 3To r o AeTepMIIHaHTa YKa3blBaCT Ha TO, 4TO 
MOHI HO YCTa HOBIITb B3a HMHo - oAH 0 31Ia4 Hoe COOT BCTCTBHe TpCKOB, 11 3 
MepeH H ~X Ha pa 3 H ~X CTepe on pOC K~H A X . B~ACHe HII C 3Toro ~aK r a 

C nOMOO\bKl a n r o pHTMa no n Horo ne pe60pa nOTpeGo Ba no 6bl npOBepKH 
B c pCAH e M k I (k 2 - 1 ) ..... 1 BapHaHTOB. 

npeAJlOHle HHbl i'i HaMH anro pHTM pe a IiH30 BaH Ha eoo r naue ~1 Hcn onb 
3/ e TcA B np o r paMMe KOHTponA Ka4eCTBa H3 Me pe HHblX MaCOK 

B 3aKnKl4eHHe aBTo pbl BblpaHlilKlT 6na r o Aa pHoc Tb A. n . 4epHHKoBY
 
H C . r .Ka AaH~e BY 3a non C3 Hwe o6cYHlAe HIIR .
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6arHHA" C./I. , IIop03 11 .11 . PID -BS-2119 
npHM~tleHHe MaTpHllbl CMellCHOCTlI B npOueJlype TRACK-MATCH 
anA AByX np OeKUH" 

npH atlanH3e pa60n.. np orpaM'" r eo",eToI-14ecKoi\ peKOtlCTOYKI\HH OTl-le'l ae TCA , 
'lro ycne~Hoe npOXOmA~HHe npolleAYP~ T~\CR-MATCH c oonbwoH CTene HbO Aocro
Bep~tOCTI1 r apaHTHpyeT. 'ITO COUb/THC np aBHnbHo H3MepeHo . 3ro nocnyxano OCHO· 
BOI; A11A npHM~HeHHA np oll eAYP~ TRACK-MATCH B Ka'leC Tae recr a H3Mep eHHi; MacoK 
c06~THr;. npH r axox np~IM e Hetll-1H np cu enypu TRACK-HATCH H ~T Heo oxoA"MOCHI y c
raH aunHaa Tb B3aHM..o -OAtlO:l tl il 'l HOC coo r BCTCTBI-1C MCI"J\Y H30Iipill:<eHHAMH r pexoa 
Ha pa3.... x npoe Kll Hnx , a AOC TaTO'l HO yC Ta..oa " r b, 'I TO np ou eAypa TRACK-MATCH 
AonycKaer peW~HHe. n OK a 3~tl O , 'l r o 3aAiI 'la B03MOlt<HOCTH yCTatlOBnetl"A B3aHMtlo · 
oAH03Ha'lHoro coor BercrBHA MellCAY 11 306 pu"e "HAMH TpeKoB Ha pa3 H~ x npoeKllHHX 
c aoAHrCA K dHdl1H3Y coor Be r cr aYlOII(e>i "' 01 r pl1Ubl CMelt< tiOCTI1. YrBepl"AaeTCn, 
'ITO OTnH'lH C OT Hy nA AeTepM.. ..ilHrJ Marp"u'" CMC lt< ~IOC r H All nAeTCA AoCra rO 'l HblM 
yCl1oB"e... an A ror o , 'l r 06bl ncouenvp» r R,\CK- NATCII non yc xan e p~weH H ~ . 

Patiora B",nOI1HeHa B fl 0100p.JTOPI1I-1 DbI'lll l:.l1l1renbtloi\ r eXH"KI1 H aBTo MaTH3a ll HH 
OH:lll. 

Coo llllleHHe Oll'beWIHeHHo r o IlIlCn' TY T ;l HnCllllbn< IIccnenoUBI01A. nyllHB 1985 

nepCBOn O.C.B"Ho r pilAoBor; 

Bag i nian S.A.• Moro z V.I . PIO- tlS-2tl9 
Ihe Use o f Cont iguos Il a rt i x i n TRIICK-,VIrCH Procedu re 
f o r T".o V i ews 

\Jhe n ana lys ing the work of qeou.c t r i ca l recons t r uc t ion programs i t i s 
no t ed t ha t 1f TRACK-MATCH proceuur e i ... succns s fu l , it qar antees t hat the 
even ti s maas ured co r r ec t I y . Th i s se r vc s .1 base for app I i ca t ion TRACK-MATell 
proc edur e as a t e s t fo r event ma<;k mcu~ urements . Such u se o f [ he p rocedu re 
does no t requi r e poi nt - to-po in t corresDondence be twee n tra c k i maqes o n d i 
f f e r ent v iews . 1 t i s suffic ien t to es t.ib l ish tha t TRACK- MII TCH procedure 
i s so lved . I t I s shown th a t the rHoD I~", o f no i n t e t rr- pc i n t co rrespondence 
be t ween t r ac k i mage s o n d l ff'er en t V i '1WS is reduces to con t iguous matr ix 
a ne l ys l s , I t is s t a t ed t hat If t he dete rm inant o f the con t I quous matrix 
does no t cqua l zero, th en t he procedure i s so lved . 

The l nve s t l ue t l onho s been pe r f o r rned at ui e Labor a to r y ot Comou t i nc 
Tec hn i qu es and Automa t i on , JIlIR . 
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