
PIO - 5301 

r .A. EMeJIMIHeHKO 

BYBOP UAPAMETPOB UORHOH ~YHKUHH 
UPAB~OUO~OBHH UPH OBPABOTKE 

KAMEPHYX CHHMKOB 

1970 



PlO - 5301 

r .A. EMeJibJIHeHKO 

BYBOP llAPAMETPOB nonHOR •YHKUMM 
llPAB~OllO~OBMH llPM OBPABOTKE 

KAMEPHYX CHMMKOB , 



/1 2/ 
B ' rroKaaaao, qTo ycnoBRe ~~eKTRBHOCTR oueHoK KRHeMaTnqecKRX 

rrapaMeTpOB 'f8CTHU 0 OCT8BHBWHX cne)l B K8Mepe 0 BbiiTOnHSieTCSI B TOqKe 

MSKCRMyMa ~yHKURR ycnOBHOA ITnOTHOCTR pacrrpe)leneHHSI aepOSITHOCTeA, KO-

TOpaS! HMeeT BHJl: 
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/3/ 
rrym;,c '18CTH!lht 

I'Jle M H p COOTB8TCTBeHH0 0 M8CC8 

I 88 - MaTpHna omH6oK HaMepeHHll, 

c) 1'1 Y = Y- < Y >, I'Jle Y - aeKTOp cny'laliHhiX H3MepeHHll Ha TpeKe, 

< Y > - BeKTOp cpeJlHHX 3H8'!eHHli JliiSI Y 

H HM-

d) i\ - Clly'laliHhlli BeKTOp yrnOBblX OTKIIOHeHHli 38 C'liiT KYIIOHOBCKOI'O pac-

CeSIHHSI 0 

e) f - aeKTOp H3MepHTellbHblX OWH60K, 

f) K = [ I
11 

I I -I 2 l -t 
12 22 21 • 

I 1,21 
KaK OTMe'!81IOCb B , M8KCHMYM tPYHKilHH Ilp8BJlOIIOJl06HSI ( 1.0) OTblC-

KHBae;~H B rrpocTpaHcTae I'HIIoTea R m , 

BeHHoro EaKIIHJlOBa rrpocTpaHcTaa Rm 

rrpH'!eM K8lKJlhili aneMeHT aemecT-

OIIpeJlenHeTCSI COBOKYIIHOCTbro 

m -aemecTBeHHhiX '!He en ( KHHeMaTH'!eCKHX rrapaMeTpoa) , 

EJ k = [ 0 k, 0 k , ••• , 0 k ]~;; R , k~ J - C'liiTHoe MHolKeCTBO HeoTpHnaTenhHhiX 
1 2 m m 

'IHCen. 0603H8'1HM 4JyHKilHID IIp8BJlOIIOJl06HSI ( 1.0) 3H8'1KOM 

IV = n (1'1 y, 8 , , I o, 2 ). 

nocKOIIbKY En IV HBnSieTCH aoapacTaromell 4JyHK!lHell IV H ee M8KCHMyM 

HaxoJlHTCH a Toll lKe TO'!Ke rrpocTpaHcTaa Rm , 'ITO H M8KCHMYM IV 

To YJl06Hee HaXOJlHTb MBKCHMyM En IV , a He MBKCHMyM IV 

£niP =-3/2(n-l>£n(21T)-l/2£n 1!1 -l/2Q. ( 1.3) 
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. /2/ 
KaK ylKe oTMe'!anocb a 

12 I~ 2,, ::~:-1 ·I ~8 ----1 (*) 

.., I 2 2 
~21 I 2 

DoaTOMY C y'll!TOM ( * ) norapH4JM 4JyHKilHH IIp8BJlOIIOJl06HH 38IIHWeTCSI B BH-

lle: 

I i 2 I 2 
II : 12 

En IV s-3/2(n-l)fn(21T)-l/2 En 1---------- -l/2£n 12 I I 88 

221 I 222 
I 

-l/2Q. ( 1.4) 

OueHHM BKII8Jlbl B en IV K8lKJlOI'O H3 qneHOB cyMMblo OepBblli 'IIlaH He BII~-

SleT Ha rronolKeHHe M8KCHMyMa a R • PaccMoTpHM TpeTHli 'lneH. HeTpyll- · 

HO y6ellHTbCSI B crrpaBelliiHBOCTH cneJlyiDWHX HepaBeHCTB: 

2 n-1 n-1 2 I o < (min a c- > < 12 1 = n a ~ < <max a c- > n-; "'t- 33 1=1 /nl- I "'I 

( 1.5) 

2 - KB8Jlp8T CT8HJl8pTHOli OWH6KH ( - bill aneMeHT M8TpH!lbl 
rile a& 

I 
HaMepHTenbHblX omH60K 2 ) . 

Bbl'IHCIIHM cnellyiDWHe rrpellellblo BOCIIOIIb30B8BlliHCb CBOliCTBOM Herrpe-

pb!BHOCTH 

fim max a 2 ) n-1 
I [i; 

m
1

in a~ ) n-
1 = 0. ( 1.6) 

l; fim 

I max a& I ->I I min a & I ... 0 

BocrronbaoaaamHCh rrpHMeHeHHhtM Bbtme caollcTBOM rrepecTaHOBO'IHOCTH aHa'I-

Ka 4JyHKilHH H 3H8'1K8 IIpellena H Y'IHTblB8SI 0 'ITO fn SlBIISieTCSI B03p8CT8roWeli 

4JyHKilHell caoero apryMeHTa, rrony'IHM cnellyromyro cHcTeMy oueHoK: 
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(1,6) 

fim en I Iaa I < fim en (max q & ) n-1 
I 

I max q{i, l->1 lmaxU{i, 1-> I 

2 n-1 (1,6) en e;m ( m~x q {i, ) _.. fn 1 

lmaxa{i,l->1 

T.e. 

fim fn I '£
33

1 < 0 

I max a{i, l->1 

= 0, 

= 

AHanornqHo paccy~aaH anH oueHKH cHH3y, nonyqnM: 

e;m en (min 
I 

I mlnU {i, 1-> 0 

2 n-1 
q {i,) ~ -oo • 

( 1, 7) 

( 1.8) 

CTpeMneHHe MaKCHManbHOfi CTaHaapTHOfi OlliH6KH K 1 B3HTO paAH Har

JlHAHOCTH H He HapyrnaeT 06lliHOCTH paccy~eHHH, 

D09TOMy 0 aHaJlH3HpyH OUeHKH ( 1, 7) H ( 1,8) 0 a TaK~e yqHTbiBaH 3HaK 

TpeTbera.~naraeMoro B ( 1,4) 0 llpHXOAHM K Bb!BOAY 0 qTo qeM MeHbllie H3MepHTenb

Hble ornn6KH0 TeM 6onbrne 3HaqeHHe en'P n, cneaoaaTenbHO, TeM B MeHbrnefi 

OKpeCTHOCTH TOqHOfi rHnOTe3bJX/ Mbl AOnlKHbl Bhi6HpaTb perneHHe 3aaaqH, 

x/ /4/ 
Dy<:Tb < Y > ecTb 'ToqHhifi" HHTerpan nopeHua , Toraa, annpoK-

CHMHpyH <Y > 9KCilepHMeHil'anbHbiM Ha6opOM \' ( npH ycnOBHH OTCyTCTBHH 

KynOHOBCKOrO pacceHHHH H 113Me!.)HTenb.HbiX OlliH60K) 0 MO~HO nonyqHTb HecMe-

meHHYIO oueHKY BeKTOpa El k I; R m ( e k - TOqHaH rnnoTe3a). OaHaKo Mbl 

nMeeM aeno c peanbHhiM npoueccoM, rae npncyTcTByJOT o6a cnyqafiHhiX 

<jlaKTopa, nosToMy npnseaeHHbie Bhirne paccy~eHHH anH noncKa El k 6yayT. 

cnpaseanHBhiMH, ecnH H3BeCTHhi nonHhte cMerneHHH I\ Y = ~ \' Kyn. +I\ Y H3M, 

L\JlH KalKA OrO aaHHoro TpeKa, CoBOKynHOCTb BenHqHH [ ~ y 1 j ( i =0,1,2 , ... , n-1) 

onpeaenHeT Ha nnocKOCTH TpeKa peanbHYJO ( noMaHyJO) nonocy oKono <Y >, 
B KOTOpOfi ne~HT onTHMaJlbHaH "9KcnepHMeHTanbHaH' TpaeKTOpHH qaCTHUbi, 

CylKeHne sTofi nonocbi 3a cq~T H3MepnTenbHhiX ornn6oK ysenuqnsaeT sepo

HTHOCTb Bbi6opa H3 BCero MHoroo6pa3HH TpaeKTOpHfi OnTHMaJlbHOfi KpHBOfi 

B nocTpoeHHOM sapuauHoHHOM npouecce, a, cneaoaaTenbHO, H yToqaHeT npe

aenbHYJO rnnoTe3y B R m 

6 

. - I 

' i ·r, I' II 

:J I 
l\ 

~~, 

~ 

---

;r 
'

:! 
'! 'I 
I' .:f, l 

-r·'f r 
11 •' 
~'~:.• 
~~-I <i, 

~:: / 
.i!•,:r 
l~F 

l
~ij 

. I ,, ',, 

.. 1 .. 
-.: i 

•;, 

~~
;~.; 

----~ ----- --..-""':'P--

J1. Hao6opOT- 'le,M 60iibllle 113MepHTenbHbie OI!IH6KH 0 TeM lliH_pe OKpeCTHOCTb 

Eefiega/ 11, ·a, cneaoaaTenbHO, H MeHbllie sepoHTHOCTb Bbi6paTb ny'IIIIYIO rH

noTe3y, 3TO npHBOAHT-K He06XOAHMOCTH 6onee TrnaTenbHOro yqeTa/2/ H3Me~ 

pnTent.HbiX OlliH60K 0 noBhilliaeT Tpe6oBaHHH K npoCMOTpOBO-H3MepHTenbHOfi 

annapaType H onTH'IeCKHM anropHTMaM BOCCTaHOBneHHSI npocTpaHCTBQHHbiX 

To'leK snonb cneaa, 

-Ha npaKTHKe, KaK npasnno, MaTpHua I 33 Bbi6npaeTcst ycpenHeHHolt 

llO BCeM TO'IKaM0 a 9TO npHBO)lHT K TOMy0 'ITO peanbHaH "I\ Y - nonoca" 

''npuo6peTaeT- - pa3MbiTHe" BllOJlb BCefi rpaHHUbl ( Ha30B9M TaK HCKa-

~eHHe ; ('!;, y - nonOCbl" AJIH AaHHOro TpeKa 3a C'I~T He3HaHHH HCTHHHbiX 

H~MepHTenbHbiX OIIIH6oK), 

OaHaKo cneoyeT o6paTHTb BHHMaHHe Ha cneayiOmHA <jlaKT. 3anaHHe I 33 

. B ( i -I') nTepauHH no MMn npHBOAHT K ToMy, 'ITO BMecTo "~ y - nonocbi": 

TO'IHOfi rHilOTe3bl perneHHe OTbiCKHBaeTCSI B " - pa3MbiTHH' 9TOfi nono-

Chi. Ho, KaK cneayeT H3 cymHoCTH MMn, npeonoqTeHne oTnaeTcH Tofi rnno-

Te3e, nnH KOTopoA fn 'I' npHHHMaeT MaKCHManbHOe 3HaqeHHe, 0TCIOila cne-

ayeT, 'ITO noCKOJlbKY ' 06'heM' - pa3MblTHH" He MeHsteTCH B )laHHOfi 

_HTepaUHH 0 TO TpeTHfi qneH B ( 1,4) He BJliiH6T Ha nono~eHHe MaKCHMyMaen'l' 

B R m • llOCKOnbKY OH y~e He ysenH'IHBaeT 3Ha'leHHe en 'I' • 

OcTa~TCH ennHcTBeHHhifi cnoco6 ysennqeHHH fn 'I' 3a cq~T H3MepnTenb

HhiX OlliH60Ko DoCKOnbKy HCTHHHbie OUJH6KH BXOilHT B K BanpaTH'IHYIO <jlo pMy Q, 

To HX Heo6xonHMO onpeaennTb TaKHM o6pa3oM a npeoenax " ' - pa3MbiTHst~ 

'IT06hi nono~HTenbHO onpeoeneHHaH <jlopMa Q npHHHMana HaHMeHblliee 

3HaqeHHe, a, cneaoaaTenbH0 0 <jlyHKUHH npasaonoao6HSI 'I' - HaH6onbl!lee, 'ITO 

COOTBeTCTByeT CTHrHBaHHIO " - pa3MbiTHH" B • 1'1 Y- nonocy•, BHyTpH 

KOTOpOfi onTHManbHblM o6pa30M OTbiCKHBaeTCH npenenbHaH rHllOTe3a, 

TaKHM o6pa3oM, npnxonHM K BbiBOAY, 'ITO H3MepHTenbHbie ornn6KH 

cneayeT paCCMaTpHBaTb KaK ilapaMeTpbl H MHHHMH3HpOBaTb no HHM KBaapa-

Tlf'IHYIO <jlopMy Q 

OueanM Tenepb BKnan B <jlyHKUHIO npasaonono6nH ( 1,4) BToporo qneHa 

CyMMbi 0 llJlH qero BOCll0Jlb3yeMCH BbipalKeHJrHMH ( 1,2) 
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I 
~II I ~12 

I 
----~----

~21 I ~22 
I 
I 

82 2(n-l) 

(-") 
2 

x2 
__ I (3x 
3 I 

-x 
I 

I 
l[(xl-x l-~(2xl -xl -x,l)] 
I 

i ~ j ~ 1,2,3 , ••• , n-1) ; (i ~ j = 1,2,3, •• , n -I) 

------------ -·------
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[(x
1 
-x 

1
_

1
)(2x 

1 
-x 

1
-')_ )~ 2 (x 

1 
- x

1
_

1 
) 

( 1,9) 

I 

(j ;:: i ~ 1,2,3, •• ,n -1) (i ~j~1,2,3, •• , n-1) • 

ToJKAeCTBO ( 1.A) MOlKHO npe.llCT8BHTb B BHJle: 

~II j ~12 
___ .J __ _ 

I 
-.... I ~ 211 ~ 22 

e 2 
2(n-1) 

(-") ·IHx)l. 
2 

( 1.9') 

3anHCb onpe)lenHTenH B BH.Ile ( 1.9)' no)l'lepKHBaeT cnenyiD.WHll ¢aKT: If ( x) I 

He 38BHCHT OT EBKliHilOB8 npocTpaHCTBa R m , ecnH npeHe6pe'lb HOHH-

38UHOHHbiMH noTepHMH H8 HHTepB8J'I8X MelK.IlY llBYMll H3MepeHHbiMH TO'IK8MH 

npH Bbl'IHCJ'IeHHH aneMeHTOB KYJ'IOHOBCKOll M8TpHUbl. 3aBHCHMOCTlf KyJ'IOHOB-

(
€J22(n-l) 

CKOll M8TpHUbl OT rHnoTe3bl nonHOCTbiO BOWJ'I8 B MHOlKHTeJ'Ib -") • 
2 

npennOJ'IOlKHM, 'ITO TO'IKH Ha TpeKe Bbi6Hp810TCSI paBHOMepHO, T,e. TOJ'IWHH8 

cnoeB fk OllHH8KOB8 (npennonOJKeHHe paBHOMepHOCTH H OTCYTCTBHe noTepb 

He BJ'IHHIOT cywecTBeHHO aa cxeMy paccyJKneHHll), 

8 

<' 

npe.llCT8BHM nepBbill COMHOlKHTeJ'Ib B ( 1,9)' B BH)le 

. 82 2(n-l) e2 2(n-l) 

(-") =(-!£) 
2 2 

-2(n-l) 

(f) (2.0) 

-2(n-1) 

COMHOlKHTeJ'Ib f B ( 2,0) Tenepb MOlKeM OTHeCTH KO BTOpOMY COMHO-

lKHTeniO B ( 1.9)' 6ea noTepH o6waocTH paccyJKAeHHll, T,e, onpenenHTenb non

noll M8TpHUbl KynOHOBCKoro p8CCaliHHSI MOlKHO Tenepb 381lHCaTb B BHne: 

rae 

I 

~II ~~12 
----l----
~21 : ~ 22 

2 

e 2(n-l) <-·e) 
" 2 

-2(n-l) 
F(x)= f ·lf(x)l 

• F (x), (2.1) 

/3/ EJ 2 2(n-1) 
HeTpynao noranaTbCH , 'ITO ( -• f ) ecTb npoeKUHH aa nnocKocTb 

2 
TpeKa cpenaero KBanpaTa yrna MaoroKpaTaoro KynoaoBcKoro pacceHHHH, Boa-

BeneaaaH B C'TemHih 2(n -1) • Tenepb MoJKeM aanHcaTb Bbtpa.JKeHHe nnH En 

I 
~II ~ 12 

En I-- - 1--
I 

~2t 1 ~22 
I 

@2 
l'n F(x)+2(n-1Hn(-• f). 

2 
( 2.2) 

3aaK npH6nHJKeaaoro paseacTBa B ( 2.2) Bbt6paa B cHny nonyweaHll, o KOTo

pbiX pe'lb wna Bhtwe. 

nepBoe cnaraeMoe B ( 2.2) ae BnHHeT aa nonoJKeaae MaKCHMyMa B R m 

BTopoe cnaraeMoe B (2,2) MOlKHO 381lHC8Tb B BHne: 

e2 
2 ( n -l) En ( -" E) 2 En I ~ 22 I · 

2 "' 
( 2,3) 
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TaKHM o6pa3oM, BKnaa B <I>YHKilHIO npaaaonoao6HSI ( 1,4) BToporo cnarae-

MOI'01 CBSI38HHOI'O C npoueCCOM MHOI'0Kp8THOI'O KYIIOHOBCKOI'O paCC9SIHHSI
1 

onpe

Jl9IIS19TCSI B9liH'IHHOi!: fin I! 22 I 
3TO 06CTOSIT9nbCTBO H8BOJ:IHT Ha paccyJKU9HHSI, 8H8IIOI'H'!Hbl9 T9M

1 
KOTO

pbl9 npoaenaHbi Bbillle npH oueHKe BKnaaa a <I>YHKUH!O npasuonouo6HSI ( 1,4) TpeTb

ero CIISI'89MOI'O, CBSI38HHOI'O C H3M9pHT9llbHblMH O!UH6K8MHX/,p83HHU8XX/ B TOM, 

'ITO Tenepb 6yueM I'OBOpHTb 0 • ~ - p83MblTHH' "~ Y - nonOCbl', KOTOpoe 

o6yCIIOBli9HO T9M1 'ITO He H3B9CTH8 TO'IH8SI I'HflOT938, noaToMy max fn lp 

Jl0CTHI'89TCSI npH YCIIOBHH 0 'ITO OT HTepa!lHH K HTepauHH no MMn npOHCXOllHT 

CTSII'HB8HH9 • ~ -pa3Mb!THSI' B • ~ Y - nonocy". 3To ycnoBHe BbmonHSieT-

CSI, 9CIIH KYIIOHOBCKHe YI'llbl MHOI'0Kp8THOI'O p8CC9SIHHSI Bb!t'iHp810TCSI B K8'19CTB9 

napaMeTpOB H8pSIUY C KnaCCH'19CKHMH KHH9M8TH'19CKHMH napaMeTpaMH ~ 

CnpaBSUIIHB H Cll9llYIOIUHi!: Bb!B.Oll, KOTOpbli!: Bb!T9K89T H3 I1pHB9ll9HHblX 

Bbllll9 paCCYlKl19HHi!:: '19M M9Hbllle cpeaH9KBaapaTH'IHbl9 YI'llbl MHOI'OKpaTHOI'O 

KYIIOHOBCKOI'O p8CC9SIHHSI 0 T,e, 60llblll9 HMllyllbCbl '18CTHU, T9M yJKe • ~ y - liO

liOCa", 60llb!Ue flOIIOlKHT9llbHbli!: BKI18ll B Q>yHKilHIO llp8BUOflOU06HSI ( 1,4) OT BTO

poro cnaraeMoro, H, cneaoaaTenbHo, 6onbllle aepoSITHOCTb Bbi6opa ny'lwei!: 

rHnoTe3bi. BepHo H o6paTHoe yTaepJKUeHHe, 3ToT BbiBOll nonHoCTbiO noaTaepJK

uaeTcSI npaKTHKOi!: o6pa60TKH Tp9KOB '18CTHU, 

.... 

HTaK, KB83H8H8nOI'H'IH8SI 'peaKilHSI' Q>yHKilHH llp8Bll0IIOJ:I06HSI Ha MHOI'O

Kp8TH09 KYIIOHOBCKOe p8CC9SIHH9 H H3MepHT9llbHbl9 O!UH6KH ewe pa3 y6eJKU89T 

B TOM 1 'ITO o6a aTH Q>aKTOpa llOlllKHbl Y'IHTbli;I8TbCSI OllHH8KOBO TIU8T9nbH0/1, 2/ 

npH I'90M9TpH'19CKOi!: peKOHCTpyKUHH KHH9M8TH'I9CKHX napaMeTpOB 38pSilK9HHblX 

'18CTHU, 

npHM9H9HHe MM n li03ROIISI9T H3Bll9'1b H3 cnyqai!:Hoi!: Bbi60pKH o6!UHpHy10 

HHQ>OpM8UHIO 0 '18CTHUe: 8 - B9KTOp KHH9M8TH'I9CKHX llapaMeTpOB, ( - B9K

TOp H8H6onee BepOSITHb!X 3H8'19HHi!: H3MepHTenbHb!X O!UH60K, llOIIYIUElHHblX llpH 

H3Mep9HHSIX TO'I9K BllOllb l18HHOI'O TpeKa, ~ - B9KTOp H8H6onee BepOSITHblX 

3H8'19HHi!: KYIIOHOBCKHX YI'IIOB MHOI'OKp8THOI'O pacceSIHHSI llpH llBHlK9HHH '18CTHUbl, 

x/ npH aTOM Heo6xouHMO Y'IHTb!B8Tb SIBHyiO 38BHCHMOCTb l ( ® ~ R ) . 
22 m 

xx/ /4/ 
HMee.TCSI B BHJ:ly cny'!ai!: KB83HliHH9iiHOi! 38l18'1H 

10 

/5/ 
npH aTOM, 9CIIH BOCIIOllb30B8TbCSI pe3yllbT8T8MH 1 T~K8K IIOK838HO 

Bbi!Ue, cxeMa I1pHM9H9HHSI MM n He OTIIH'I89TCSI OT CX9Mbl M HK llliSI l18HHOI'O 

cnoco6a napaMeTpH3aUHH, 

B 38Klii0'19HHe aBTop 6narouapHT H.H, foaopyHa, H.H. CHnHHa 3a nocTOSIH

aoe BHHM8HH9 K pa6oTe II IIOI193Hbl9 06CylKU9HHSI 1 a T8KJK9 B,H, Mopoaa 11 

B.n. :>KHryHoBa 3a ueHHbie coaeTbi, 
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