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.© 06'heAHHeHHblií HHcnnyr R,nepHblX Hccne,nOBBHIfA ,Ily6Ha, 1987. 

~OTonpHeMHMe n3C-npH6op~, 6naroAapR CBO~M npeHMy~ecTBaM 

nepeA BaKYYMH~MH npHeMHHKaMH H306pa~eHHR, HaxOART BC~ 60nee 
WHpOKoe npHMeHeHHe B HaYKe H npOM~WneHHOCTH~ OCHOBHaR 06naCTb 
npHMeHeHHR n3C-AaT4HKOB - 3TO YCTpO~CTBa, npeAHa3Ha4eHHble AJ1R 
nonyaBToMaTH4eCKOrO HnH ~e nOnHOCTb~ aBTOMaTH4eCKOrO 06Hapy~e
HHR 06beKTOB H H3MepeHHR HX KooPAHHaT. 4aCTO B 3aAa4aX H3Mepe
HHR nHHe~Hble paaaepu 06beKTOB :B HanpaBneHHH H3MepeHHR HeBenHKH 
H pacnpeAeneHHe OCBe~eHHOCTH B H306pa~eHHH HMeeT KOnOKOno06
pa3HY1O <!>OPMY. TaKHe H306pa~eHHR npHHRTO Ha3blBaTb T04e4HbIMH. 
B Ka4eCTBe npHMepOB T04e4H~X H306pa~eH~~ MO~HO Ha3BaTb H306pa
~eHHR TpeKOB 4aCTH4, pa3nH4H~e rpa<!>H4eCKHe H306pa~eHHR H AP. 
HacToR~aR pa60Ta nOCBR~eHa np06neMaM H3MepeHHR KooPAHHaT TO
4e4H~X H306pa~eHH~ c nOMo~b~ n3C-nHHe~KH. 

OAHO~ H3..ocoõeaaocreã <!>oTonpHeMHblX n3C-npH60poB RBnReTCR 
HX AHcKpeTHaR CTpYKTypa, 4TO y~e caMO no ce6e AenaeT eCTeCT
BeHHblM Hcnonb30BaHHe MeTOAOB 4H<!>POBO~ 06pa60TKH CHrHanOB AJ1R 
H3Bne4eHHR HH<!>OPMa4HH ~3 npeo6pa30BaHHoro n3C-np~eMHHKoM H30
6pa~eHHR. ~nR 04H<!>POBKH H306p'~'HHR 6~na pa3pa6oTaHa OAHO
CTp04HaR TeneBH3HOHHaR KâMepa I Ha OCHOBe <!>OT04YBcTBHTenbHo~ 
nHHe~KH K1200un2/ 2/ , npeAcTaBnR~~e~ cb60~ AByxperHcTpoB~~ n3C
npH60p c nOBepXHOCTH~M KaHanOM, HMe~~H~ 2000 <!>OT04YBcTBHTenb
'H~X 3neMeHTOB. KOHCTPYKTHBHO KaMepa B~nonHeHa B BHAe onTH4ec
KO~ ronoBKH, coeAHHeHHo~ Ka6eneM AJ1HHO~ 1,5 M C Kpe~ToM~ B on
TH4eCKO~ ronOBKe pacnono~eH~ nonynp03pa4Hoe 3epKano, pa3AenR~

~ee CBeTOBO~ noTOK OT o6beKTHBa, oKynRp ~ n3C-nHHe~Ka c Apa~
BepaMH, HCT04HHKOM HanpR~eHHR H nOBTopHTenRMH BHAeoCHrHana. 
B Kpe~Te pacnono~eH~ cxeMa 06pa60TKH BHAeOCHrHana, 6-pa3pRA
H~~ Aun AnR ero 04H<!>POBKH, 03Y eMKOCTb~ 2Kx6 6HT AnR npoMe~y
T04Horo xpaHeHHR AHCKpeTH30BaHHoro cHrHana. 04H<!>pOBaHHbl~ CHr
Han H3 OAHOCTp04HO~ KaMep~ nepeAaeTCR B MHKp03BM ~BK-2 AnR 
o6pa6oTKH. 

~nR H3Bne4eHHR HH<!>opMa4HH H3 CHrHana He06xOAHMO 3Ha1b KaK 
xapaKTepHCTHKH none3Horo CHrHana, TaK H xapaKTepHCTHKH ero 
HCKa~eHH~. MomHO B~AenHTb HeCKonbKO np~4H~, npHBOAR~HX K HC
Ka~eHH~ BHAeOCHrHana n3C-KaMepbl: HanH4He aAA~THBHoro TeMHOBO
ro CHrHana, HepaBHOMepHOCTH 4YBCTBHTenbHOCTH, He3<!><!>eKTHBHOCTH 
nepeuoca H xao'ravecxoro WYMa. Ilepeue TpH 'COCTaBnR~~He MorYT 
6~Tb nonHOCTb~ YCTpaHeH~ nYTeM KanH6pOBKH, T.e. npeABapHTenb
Horo H3MepeHHR xapaKTepHCTHK Ka~AO~ H3 COCTaBnR~~Hx 
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KameH~~ OCTaeTCR eA~HCTBeHH~~ ~CT04H~K ~CKameH~~ c~r

Hana - XaOT~4eCK~~ WYM, KOTOp~~ onpeAenReT npeAenbHY~ T04HOCTb 
H3Mep~TenbH~X YCTPO~CTBp 

SaAa4a ~3MepeH~R napaMeTpOB C~rHanOB /B 4aCTHOCT~, ~X KOOP
A~HaT ./ nOnHOCTb~ peWeHa AnR CnY4aR aAA~T~BHOrO HOpManbHOrO 
WYMa B reopau OnT~ManbHblX 'npll1eMH~KOBe V13MepeH~R XaOT~4eCKOrO 

WYMa OAHOCTp04HO~ KaMep~ nOKa3an~, 4TO OH COCTO~T ~3 ABYX CO . ..\.~
CTaBnR~~~X: aAA~T~BHO~ ~ MynbT~nn~KaT~BHO~, MO~HOCTb KOTOPO~ 

nponOp~~OHanbHa aMnn~TYAe ~OTOc~rHanap V13MepeH~R aAA~T~BHOrO 

XaOT~4eCKOrO WYMa nOKa3an~, 4TO pacnpeAeneH~e ero 6n~3KO K HOP
ManbHOMY /6e3 Y4eTa WYMa A~CKpeT~3a~~H/, An~Ha KoppenR~~~ paB
Ha ABYM, a K03etxt>~~~eHTbl «oppenauaa MomHO c4~TaTb paBHblM~ P1=0, 
P2 = -0,3/ 1/ . nonY4eHHaR loKpacKa" WYMa 06bRCHReTCR HeHyneBo~ 
He3~~eKT~BHoCTb~ nepeHoca ~ AByxper~cTpoBO~ OpraHII13a~~e~ nsc-" 
nHHe~K~ K1200Ufi2 p 

Bocnonb3yeMcR TeopHe~ onT~ManbH~X np~eMH~KOB AnR C~HTe3a 

CTPYKTYP~ ~3MepKTenRp V13MepeH~e KOOPA~HaT~ T04e4Horo c~rHana 

npO~3BOA~TCR 'cornaCHO Teop~H BABa 3Tana; CHa4ana pewaeTCR 
3aAa4a o6Hapy~eH~R, 3aKn~4a~~aRCR $aKT~4eCK~ B onpeAeneH~~ 

np~6n~~eHHoro 3Ha4eH~R KOOPA~HaTbl, a cneAY~~~M 3TanOM o6pa6oT
K~ RBnReTCR HenocpeACTBeHHO ~3MepeH~ep np~ ~3MepeH~~ aHan~3~

PyeTcR HeKOTopaR OKpeCTHOCTb YKa3aHHO~ 06HapY~~TeneM T04K~, 

B KOTOPO~ Hp ~OHe aAA~T~BHoro HopManbHoro WYMa np~CYTCTByeT 

C~rHang V13MepeH~e CBOA~TCR K peweH~~ ~3BeCTHO~ C~CTeM~ ypaB
HeH~~/3/, xo ropoe BblnonH~Tb AOBonbHO cnO~HO. MO~HO nocr yrurr s 
TaK~M 06pa30M: C~HTe3~pOBaTb ynpo~eHH~e cy6onTHManbH~e ~3Mep~

Ten~ ~ cpaBH~Tb ~x no T04HOCT~ APyr c APyroMg B cnY4ae ~OTO
np~eMHVlKa ões 3a30pOB Me~AY ~OT04YBCTB~TenbHbIM~ 3neMeHTaM~ 

~ 6enoro aAA~T~BHoro WYMa ~3MepeH~e 3aKn~4aeTCR B peweH~~ 

ypaBHeH~R 

d(mi Cf)) 
/1/

~ ri dT1. 

rAe ri - OTC4eT~ 3aWYMneHHoro c~rHana, mi(T) - 3aB~C~MOCTb 

aMnn~TYAbl i-ro OTC4eTa c~rHana OT ~CT~HHoro 3Ha4eH~R KOOPA~

HaT~ T T04e4Horo ~306pa~eH~R c ~3BeCTH~M pacnpeAeneH~eM OCBe
~eHHOCT~g PacnpeAeneH~e OCBe~eHHOCT~ B ~306pa~eH~~ To4e4Horo 
06beKTa ~MeeT «cnoxonooõoaasvo ~OPMY ~ Mo~eT 6blTb npenc r aane
HO B B~Ae KOC~HYC-KBaApaTHo~ ~YHK~~~. B TaKOM cny4ae ~ aMnn~

TYA~ OTC4eTOB mi(T) MorYT 6~Tb npeACTaBneH~ B B~Ae KOC~HYC

KBaApaTHo~ ~YHK~~~ 

-T ~ i + r ~ Troi (T) = {A C~S2(2; (i + T) /2/ 
i + T < -T; i + T > T, 

rAe A - aMnn~TYAa, T - w~p~Ha CHrHana 
ypaBHeH~e /1/ pewaeTCR aHan~T~4eCK~, 

T MO~HO nonY4~Tb 

T • 1Ti 
T - - arctg«E r·S1.n --T )/(E r1.' cos 

1T i 1. i 

/Ha nonYB~coTe/. TorAa
 
~ AnR KOOPA~HaT~ c~rHana
 

1Ti
--T -, ), /3/ 

rAe CYMM~pOBaH~e npO~3BOA~TCR Ha ~HTepBane (-T, T). 
KonoKonoo6pa3HaR ~YHK~~R Mo~eT 6~Tb np~6n~~eHHo on~caHa 

rnaAKo~ KP~BO~, CocToR~e~ ~3 Tpex OTpe3KOB napa6on. npO~3BOA
HaR TaKO~ ~YHK~~~ ~MeeT n~noo6pa3HY~ ~OPMY /p~c.1/. PeweH~e 

ypaBHeH~R /1/ B 3TOM cny4ae np~H~MaeT 

T/2 T -T/2-1 
~ rii - E ri(i - T) - E ri 

-T/2 T/2+r -T 

TIl T -T/2-1 
E r' ~ E r· - E r· 

-T/2 1. T/2+J 1. -T 1. 

BHA 

(i+T) 

/4/ 

60nee r pyõue np~6n~~eH~R cur aana B B~Ae rpeyr onsuoro ~Mnynbca 

~n~ B B~Ae BepW~H~ napa6on~ np~BoART COOT751cTseHHo K MeTOAY 
~eHTpa nnó~aA~/4/ ~ MeTOAY ~eHTpa TR~eCT~ • 

npeAcTaBneHH~e B~we 4eT~pe cy6onT~ManbH~x anrop~TMa ~aMepe

H~R pa3n~4a~TCR no CTeneH~ np~6n~~eHHR K ~AeanbHoMY ~3Mep~Te

n~ ~ no B~4~cn~TenbH~M 3aTpaTaM. ~HTepecHo 3HaTb T04HOCTH~e 

xapaKTep~cT~K~ 3T~X anropHTMoB, 3aBH~~MoCTb T04HOCT~ OT napa
MeTpoB ~306pa~eH~~ ~ Bn~RH~e Koppe~~~~ C~CTeMaT~4eCK~X ~CKa~e

H~~, CBo~cTBeHH~x n3C-np~6opaM /He3~~eKT~BHoCT~ nepeHoca ~ He
paBHoMepHocT~ 4YBcTB~TenbHocT~/, Ha T04HOCTb. KOMneHca~~R TeM
HOBoro CHrHana paccMaTp~BaeTcR KaK o6R3aTenbHaR ~3-3a npocTo
T~ ~3MepeH~R TeMHOBoro c~rHana, a TaK~e ~3-3a Toro, 4TO HepaB
HOMepHOCTb TeMHOBoro curaane Mo~eT 6blTb np~HRTa aa T04e4H~~ 

cur aan, 
AeTanbHO T04~ocTH~e xapaKTepHCT~K~ cy6onT~ManbH~x ~3Mep~Te

ne~ 6~n~ ~ccneAoBaH~ nYTeM 4~cneHHoro MOAen~pOBaH~R. C~rHan 

~OpM~pOBanCR ~HTerpHpOBaH~eM KOC~HYC-KBaApaTHoro pacnpeAeneH~R, 

aaTeM n~He~H~M $HnbTpOM TpeTbe
ro nopRAKa ~MHT~pOBanoCb Bn~R

H~e He3~eKT~BHOCT~ nepeHoca.
d(mj{11Vãr Ha nonY4eHH~~ TaK~M ofipa30M 

curaan HaKnaA~BanCR' HopManb-

T 
't' PHc.l. rrpH6n~eHHoe npe~cTaB

neHHe npoH3Bo~HOH KonoKonoo6
pa3HoH <l>YHK~HH. 
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fS 
HblH WYM eA~H~4HOH MO~HOCT~ c KoppeIlRu.~OHHbIM~ K03<1><I>~u.~eHTaM~ 

P1 = o ~ P2 = -0,3, OU.~<I>poBKa aMnIl~TYA~ MOAeIl~pOBaIlaCb KaK ~3
MeHeH~e npeACTaBIleH~R CYMMbl c~rHaIla ~ WYMa c aeurecraeaaor-o Ha 
uensui , IIICCIleAOBaH~R n03BOIl~Il~ BbIAeIl~Tb Tp~ COCTaBIlRIO~~e norpew
HOCT~ ~3MepeH~R. OAHa ~3 COCTaBIlRIO~~X, WYMOBaR, BW3BaHa xaOT~
4eCK~M WYMOM, 3Ha4eH~e ee o6paTHo nponopu.~OHaIlbHO aMnIl~TYAHOMY 

OTHoweH~1O c~rHaIl/wYMc np~ <I>~Kc~poBaHHOM oTHoweH~~ c~rHaIl/wYM 
BeIl~4~Ha 3TOH norpeWHOCT~ npaKT~4eCK~ He 3aB~C~T OT W~p~Hbl I)
c~rHaIla np~ ~3MeHeH~~ ee B A~ana30He OT oAHoro AO AecRT~. BTO
paR COCTaBIlRIO~aR, norpeWHOCTb KBaHTOBaHHR, B~3BaHa KBaHToBa
H~eM ~306pa~eH~R B npOCTpaHCTBe, OHa YMeHbwaeTCR c YBéIl~4eH~
eM W~p~Hbl ~306pa~eH~R, ~ BeIl~4~Ha ee He' npeeuuraer O, 1 ripa eA~
H~4HOH w~p~He ~ CH~~aeTCR AO 10-3 np~ YBeIl~4eH~~ T AO 10. IIIc
Ka~eH~R T04e4Horo c~rHaIla He3$<1>eKT~BHoCTblO nepeHoca np~BoART 

k HeKOTopOMY YBeIl~4eH~1O norpewHocT~ KBaHToBaH~R ~ K nORBIleH~~ 

c~cTeMaT~4ecKoH norpewHocT~ ~3MepeH~R /norpewHocT~ He3<1><I>eKT~B

HOCT~/c BeIl~4~Ha 3TOH cocTaBIlRIO~eH npaKT~4ecK~ He 3aB~C~T OT 
W~p~Hbl caraana TOIlbKO 'AIlR MeTOAa ueur pa TR~eCT~ ~ paBHa YA
BoeHHOMY 3Ha4eH~1O He3<1><I>eKT~BHoCT~ nepeHoca /~3-3a AByxper~cT
pOBOH opraH~3au.~~ Il~He~K~/c nIlR OCTaIlbH~X MeTOAOB ~3MepeH~R 

norpewHocTb He3<1><I>eKT~BHoCT~ ~MeeT TaKYIO ~e BeIl~4~HY np~ nOIlY
w~p~He c~rHaIla, 60IlbweH 4eTblpex, a np~ YMeHbweH~~ nOIlyw~p~Hbl 

OHa pe3KO naAaeTo
 
MO~HO C4~TaTb, 4TO norpewHocTb He3<1><I>eKT~BHoCT~ nponopu.~o-


HaIlbHa BeIl~4~He He3<1><I>eKT~BHoCT~, a 3Ha4~T, ~ 3Ha4eH~1O KOOP

A~HaT~ ~306pa~eH~R, n03ToMY aMa B KaKoH-To Mepe Mo~eT 6~Tb
 
YMeHbweHa KaIl~6pOBKOH MacwTa6a ~3Mep~TeIlRo CTeneHb YMeHbweH~R
 

norpewHocT~. He3<1><I>eKT~BHOCT~ KaIl~6pOBKOH MacwTa6a 3aB~C~T
 
OT A~ana30Ha 3Ha4eH~H W~p~H~ ~3MepReM~x c~rHaIlOB. OKa3aIlOCb,
 
4TO np~ ~3MepeH~~ Y3K~X c~rHaIlOB c W~p~HOH T E /1 ,3/ Ha~MeHb

wylO norpeWHOCTb 06ecne4~BaeT MeTOA U.eHTpa TR~eCT~, TorAa KaK
 
AIlR õonee W~pOK~X c~rHaIlOB õonee BblCOKaR T04HOCTb oõecne-ur

BaeTCR MeTOAOM u.eHTpa nIlo~aA~ ~ aIlrop~TMOM /3/ /nocTpoeHH~M
 
B COOTBeTCTB~~ c Bblpa~eH~eM /3//0 3aB~c~MoCT~ cpeAHeKBaApaT~4

Horo OTKIlOHeH~R cYMMapHoH norpeWHOCT~ ~3MepeH~R c~rHaIlOB pa3

Il~4HOH W~p~H~ B cIly4ae KaIl~6poBK~ MaCWTa6a npeACTaBIleH~
 

Ha p~c.2 /Kp~B~e 1, 2, 3/. np~ OT~oweH~~ c~rHaIl/wYM MeHbwe
 
100 OCHOBHOH BKIlaA B cYMMapHYIO norpewHocTb BHOC~TCR WYMOBOH
 f/ 
cocTaBIlRIO~eH, np~ 60IlbweM OTHoweH~~ c~rHaIl/wYM npeBaIl~PYIOT 
norpewHocT~ KBaHTOBaH~R ~ He3<1><I>eKT~BHoCT~. n03TOMY AIlR 60Ilb I' Iw~x 3Ha4eH~H c~rHaIl/wYM norpewHocTb ~3MepeH~R 3Ha4~TeIlbHO 

YMeHbwaeTcR c YBeIl~4eH~eM W~p~H~ c~rHaIlOBo 4aCTO cy~ecTByeT ~11 
B03MO~HOCTb Bapb~poBaTb W~P~HY c~rHaIla, Hanp~Mep, nYTeM pac
<l>OKYC~POBK~, coxpaHRR He~3MeHHoH nIlo~aAb c~rHaIla, nponopu.~o

HaIlbHYIO AcT. 11I3 nOIly4eHHblx 3aB~C~MOCTeH cnenyer , 4TO npa Ma

PHc.2. 3aBHCHMOCTH CyM
MapHOH norpemHOCTH H3Me
peHHH, nonyqeHHMe nYTeM 
MOAeJIHpOBaHHH /KpHBble 1, 
2, 3 - npH KaJIHÕpOBKe 
MacillTaõa, 4, 5, 6 - npH 
KoppeK~HH He3~~eKTHB

HOCTH/ H 3KcnepHMeHTanb
HO /+ - npH KaJIHÕpOBKe 
MacmTafia, o - npH KoppeK
~H He3~eKTHBHOCTH/ AJIH 
T = 2+3. 
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n3C- 'KaMepO~ 1-'1 nepenaeanoc s B MI-'IKpOKOMnbIOTep oUBK-2. 06pa60TKa 
~POl-'l3BOAI-'IJlaCb B CJleAYIO~eM nOpRAKeo CHa4aJla 1-'13 041-'1~pOBaHHOrO 

BI-'IAeOCl-'lrHaJla B~41-'1TaJlaCb 04eHKa TeMHOSOrO Cl-'lrHaJla, npeABapl-'lTeJlb
HO nOJlY4eHHaR ycpeAHeHl-'leM AeCRTI-'I ero peaJll-'l3a41-'1~, 1-'1 npOBOAI-'IJlOCb 
06HapymeHl-'le T04e4H~X 1-'1306pameHI-'I~ nporpaMMo~-06Hapyml-'lTeJleMo 

AJlR YKa3aHH~X 06Hapyml-'lTeJleM ~KpeCTHOCTe~ npOBOAI-'IJlaCb /Jll-'l60 I 
He npOBOAI-'IJlaCb/ KOppeK41-'1R He3~eKTI-'IBHOCTI-'I nepeHoca, 3Ha4eHl-'le 't,
 
KOTOPO~ 1-'13MepRJlOCb C norpeWHOCTblO, MeHbwe~ 2%. 3aTeM AJlR 3TI-'IX
 
me oKpecTHocTe~ ocy~eCTBJlRJlaCb /Jll-'l60 He ocy~eCTBJlRJlacb/ KOP

peK41-'1R HepaBHoMepHOCTI-'I 4YBCTBI-'ITeJlbHOCTI-'I /04eHKa HeOnBHoMep
 ).
HOCTI-'I 4YBCTBI-'ITeJlbHOCTI-'I ~OpMl-'lpOBaJlaCb npeABapl-'lTeJlbHO no AeCRTI-'I 
peaJll-'l3a41-'1RM/ 1-'1 nOCJle 3Toro nporpaMM~-I-'I3Mepl-'lTeJlI-'I HaXOAI-'IJlI-'I KOOP
A~HaT~ JlI-'IHI-'I~. np04eAYP~ 06Hapyme~I-'IR 1-'1 1-'13MepeHI-'IR nOBTOpRJlI-'ICb 
MHoro paa /20/ AJlR pa3Jll-'l4Hb1X nOJlOmeHI-'I~ !'1306pameHI-'I~ napu JlI-'IHI-'I~ 

Ha n3C-JlI-'IHe~Ke, nony-ieaaux nepeMe~eHl-'leM JlI-'IHe~KI-'I OTHOCI-'ITeJlbHO 
1-'1306pameHI-'IR JlI-'IHI-'I~ AJlR Hel-'l3MeHHOCTI-'I pacnpeAeJleHI-'IR OCBe~eHHOCTI-'I. 

B pe3YJlbTaTe 6~Jla Ha~AeHa 04eHKa cpeAHeKBaApaTI-'I4HOrO OTKJlOHe
HI-'IR OT cpeAHero pe3YJlbTaTa 1-'13MepeHI-'IR paCCTORHI-'IR MemAY JlI-'IHI-'IRMI-'I, 
KOTopaR B V2 pa3 60JlbWe norpeWHOCTI-'I 1-'13MepeHI-'IR KOOPAI-'IHaT KamAo~ 
JlI-'IHI-'II-'I. Ha pl-'lc.2 3KCnepl-'lMeHTaJlbHO nOJlY4eHH~e 3Ha4eH~R cYMMapHo~ 

norpeWHOCTI-'I 1-'13MepeHI-'IR T04e4Horo 1-'1306pameHI-'IR AJlR CJlY4aR KaJll-'l6
pOBKI-'I MacwTa6a npencraeneau B 'BI-'IAe "+", a AJlR CJlY4aR KoppeK4~I-'I 

He3~ct>eKTI-'IBHOCTI-'I nepeHoca B BI-'IAe "0". OKa3aJlOCb, 4TO KOppeK41-'1R 
He3ct>~eKTI-'IBHOCTI-'I nepeHoca 1-'1 HepaBHoMepHocT~ 4YBCTB~TeJlbHOCTI-'I 

He YBeJll-'l4~BaeT T04HOCTb, eCJlI-'I OTHOWeHl-'le C~rHaJl/wYM He npeBbI
waeT np~6Jl~31-'1TeJlbHO 30,.npl-'l 6ÓJlbW~X OTHoweH~RX CHrHaJl/wYM 
KoppeK4~R He3~~eKT~BHbcT~ n03BOJlReT noBblC~Tb T04HOCTb np~6Jl~

3~TeJlbHO B 1,5 pa3a, a KoppeK4~R HepaBHOMepHOCT~ 4YBCTB~TeJlb

HOCT~ ,- np~6Jl~3~TeJlbHO B 1,1 pa3a. CooTHoweH~e T04HocTe~ pa3
Jl~4HblX aJlrOp~TMOB COBnaAaeT c pe3YJlbTaTaM~, nOJlY4eHHblM~ nYTeM 
4~CJleHHOrO MOAeJl~pOBaH~R. B CJly4ae KaJl~6pOBK~ .MacwTa6a Ha~60
Jlee T04HblM~ RBJlRIOTCR aJlrOp~TM /3/ ~ aJlrOp~TM 4eHTpa'nJlO~aA~, 
a npa xoppexua« He3«txt>eKT~BHOCT~ - aJlrOp~TMbI / 3/ ~ /4/, T04
HOCTb KOTOpblX np~6Jl~3~TeJlbHO BABa pa3a 8b1We T04HOCT~ MeTOAa 
4eHTpa nJlO~aA~. B OTJl~4~e OT 3aB~C~MOCTe~, nOJlY4eHHblX MOAeJl~
pOBaH~eM, YMeHbweH~e norpeWHOCT~ ~3MepeH~R /B CJlY4a~ KoppeK4~I-'I 

!He3~<lleKTIi1BHOCT~ nepeHoca/ c pOCTOM OTHoweH~R C~rHaJl/wYM npeKpa
~aeTCR np~ 3Ha4eHI-'I~ norpéWHOCT~, paBHOM np~6Jl~3~TeJlbHO 0,04 It I 

iOT paCCTORHI-'IR MemAY 3JleMeHTaM~ n3C-Jl~He~K~, 4TO COCTaBJlReT 
0,4 MKM. 3TOT 3~~eKT 06bRCHReTCR KOHe4HblM KOJl~4eCTBOM pa3pR

" AOB Aun /paBHblM 6/, 4TO orpaH~4~BaeT MaKC~MaJlbHO AOCT~m~Moe 

OTHoweH~e C~rHaJl/wYM B 04~~pOBaHHOM C~rH~Jle. Ha 3Ha4eH~~ no I, 

rpeWHQCT~ ~3MepeH~R CKa3b1BaIOTCR TaKme CTPYKTypa ~CnOJlb3yeMo~ i 
n3C-Jl~He~K~ /norpewHocTb ~3rOTOBJleH~R ee 3JleMeHTOB ~ HeHYJle
B~e 3a30pbl MemAY H~MI-'I/; OTJl~4~e peaJlbHOrO xa9T~4eCKoro wYMa/ 1/ I 

! 
\6 

OT WYMa, ~CnOJlb30BaHHoro np~ MOAeJll-'lpOBaH~I-'I, ~ OTJlH4~e pacnpe
AeJleHI-'IR OCBe~eHHOCTI-'I ~ T04e4HOM ~306pameH~I-'I OT KOJlOKOJlo06pa3
Horo. nOBblweH~R T04HOCT~ ~3MepeH~R MomHO A06~TbCR yseJll-'l4eH~eM 

pa3pRAHOCTI-'I Aun, TaK KaK 3TO n03BOJlHT YBeJlH4HTb OTHoweHHe CHr
HaJl/wYM, KpOMe Toro, c yseJlH4eHHeM pa3pRAHOCTH AOJlmHa· B03paCTI-'I 
CTeneHb BJlI-'IRHHR KOppeK~I-'I~ He3$$eKTI-'IBHOCTH nepeHoca 1-'1 HepaBHO
MepHOCTH 4YBCTBHTeJlbHOCT~0 
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BET nH DPOEEnOB B BAmER EHEJ'nfOTEKE? 
Bu MOZeTe nonyqBTb no noqTe nepeqHcne&HHe HHZe KHHrH, 

ecn& OUR Be 6un& 9BKB9BHH paoee. 

~7-83-644 Tpynu MeXAyuaponuoA mxonu-ceNB&apa no 
~H9HKe T~enux HOHOB. AnymTa, 1983. 

~2,13-83-689 TPYnu pa6oqero coae•an&H no npoOneMaM 
H9nyqeHHH ~ neTeKT&pOB&HHH rp&BBTBUHOHHHX 
aonu. nyoua, 1983. 

~13-84-63 Tpynu ~I Meznyuaponnoro CHMD09HYMa 
no xnepnoA sneKTPouHKe. EpaTHCnaaa, 
qexocno~aK&H, 1983. 

~2-84-366 Tpynu 7 Meznyuaponnoro coaeQan&x no 
npoOneMaM KBBHTOBOA TeOpHR nons. 
AnymTa, 1984. 

~1.2-84-599 

6 p.SS K. 

2 p.OO x. 

4 p.SO K. 

4 p.30 K. 

Tpynu VII Meznyuaponuoro ceMHoapa no npo6-
ner.et ISIDHKH IH:OKRX 3HeJll'HA. .llYOua, 1984. 5 p.SO x. 

~10,11-84-818 Tpynu V Meznyuaponuoro coae•a&HH no npo6-
neMaM M&TeM&T&qecxoro MonenHJ>oaauH.!I,;npo
rpaMMHpoaanHn H MaTeMaT&qecx~ MeTonaM 

m 7-84-850 

nt1-R5-791 

~13-85-793 

~4-85-851 

~3,4,17-86-747 

m ,2-86-668 

~9-87-105 

m-87-68 

~2-87-123 

peaea&x ~H3&qecxax 3anaq. nyoua, 1983. 3 p.50 x. 

'l'pym,j III Meznyuaponnoro CHMD03HYMa no 
H36p&HHHM npoOneMaM CTSTHCT&qecxoA 
MexauHKH. AY6ua,1984./2 TOMa/ 7 p.75 x. 

Tpynu ~le3:Jtyuaponuoro coae•au&ll no auanHTH-
qecxHM BHQHCneHHHM Ha 3BM H HX DPIIMeHeHHJO 
a TeopeT~ecxoft ~H3Bxe. nyoHa, 1985. 4 n_on ~ 

Tpynu XII MeXAYuaponuoro CHMD03HYMa no 
11nepuoa 3neKTPOBHKe. AYOua, 1985. 4 p.80 x. 

Tpynu HeXAyoaponuoA mxonu no CTpYKType 
anpa. ~a. 1985. 

Tpynu V MeznyuaponnoA mxonu no neATpouuoA 
~H9HKe. ~a, 1986. 

Tpynu IX Bcecom3uoro coae•au&a no ycxop~
TenxM 9apHZeuuux qacTHU. AYOua, 1984. -
/2 TOMB/ 

Tpynu VIII MeXAyuaponuoro ceNB&apa 
no npo6neMaM ~H9RXH BHCOKHX 9BeprHA. 
nyoua,J986. /2 TOMa/ 

Tpynu X Bcecomgaoro coae•au&x no ycxopH
TenHM 9apHZeuHHX qacTHn. nyoua, 1986. 

/2 TOMa/ 

Tpynu MeznyuaponaoA mxonu-ceMHuapa 
no ~H3HKe THZenux HOHOB.AY0ua, 1986 

Tpynu CoBeQaBHH "PeuopMrp)'iina-86". 
nyoua, 1986 

3 p.75 K. 

4 p.50 K. 

13 p.50 K. 

7 p.3S x. 

13 p.45 x. 

7 p.10 x. 

4 p.4S x. 

3axa3u ua YDOMHBYTHe KHRrH MOrYT OHTb aanpaaneuu no anpecy: 
101000 Mocxaa, fnasnoqT&MT, n/x 79. H9li&TenbCKRA oTnen OO~en&oeuuoro 
HHCTHTYTa 11nepuux HccnenosauHii. 
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HeHbwHxoa A.n., nonftxoa B.H., npHxOAbKo B.H. 
H3MepeHHe KOOPAHHaT TO~e~HWX H306pa*eHHH 
C noM~bm OAHOCTpo~HOH n3C-KaMepw 

Pl0-87-515 

CKOHCTPYHPOBaHa ~~poBaft TeneBH3HOHHaft KaMepa Ha n3C-nHHeHKe K1200Ufl2, 
BHAeOCHrHan KOTOpoH o6pa6aTwaaeTCft Ha MHKpo3BH ~BK-2. 06w~HO npH o6pa60TKe 
BHAeOCHrHana n3C-nHHeHKH orpaHH~HBamTCft npocTeHWeH noporoBOH o6pa60TKOH Anft 
06Hapy*eHHA o6~eKTOB H H3MepeHHA HX nono*eHHA nH6o HCnOnb3ymT npoCTWe anro
PHTMW H3MepeHHA /MeTOAW ~eHTpa nno~aAH, ~eHTpa TA*eCTH/. 3aA&~a o6Hapy*eHHA 
H H3MepeHHA C noM~bm n3C-KaMepw aHanH3HpyeTCA C n03H~HH TeOpHH o6Hapy*eHHA 
H O~eHOK •. CHHTe3HPOBaHw ABa KBa3HOnTHManbHWX anrOpHTMa H3MepeHHA KOOPAHHaT 
TO~~HWX o6~eKTOB. npeAnO*eHHWe anropHTMW H3MepeHHA n03BOnAmT AOCTH~b TO~
HOCTb, B ABa pa3a 6onbwym, ~eM TpaAH~HOHHaA, npH MHHHManbHOM yaenH~eHHH BW-
~HCnMTenbHWX 3aTpaT. 

Pa6oTa BWnOnHeHa 8 fla6opaTOPHH BW~HCnHTenbHOH TeXHHKM H aBTOMBTH3a~HH 
OHRH. 

Cootia&- 06J.I!,IIJIIIeHHOI'O IDic:nnyta IIJlepiiWX IICCJie.tlOBUIIIA- J:{y6Ha 1987 

nepeBOA O.C.BHHOrpaAOBOH 

Henshikov A.L., Polyakov V.N., Prikhodko V.I. 
Measurement of Point-Like Images Coordinates 
Using a Linear CCD-camera 

P10-87-515 

A CCD-camera based on a linear 2000-elements charge-coupled light sensor 
K1200CL2 has been designed. The camera is used for digitizing images and 
transferring them to DVK-2 microcomputer. Detection of a point-like image 
is usually performed by simple thresholding, and its coordinate is calcula
ted using simple procedures (center-of-gravity method or center-of-square 
method). The problem of measuring a point-like image is investigated using 
detection and estimation theory. Two procedures for estimating a point-like 
image coordinate are proposed. These procedures require few processing ca
pabilities and allow to double the accuracy of measurement. 

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