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IHOBBINIEHHUE TOYHOCTH OIIEHKH
MEPBI BJIM30CTA KAMBEPPA MEXKIY OFBEKTAMHA
ITPH PACLIO3HABAHWH OBPA30B

PaccmarpusaeTcs Moziens NpoIecca OLEHKH Mephl GIM30CTH MEXIY 06HeK-
TAMH H IIOTY9eHHAIX NorpemsocTeit. [Ipeanaraores ycnosrs H anropiT™ MEHEMH-
3AIMM 3THX [OTPEMHOCTEH, H PEKOMEHIYIOTCA MEPb! U1 IIOBBIIEHHUS TOYHOCTH
ONEHKH MepHI GIM30CcTH Mexay o6beKTaMH,

Paccrosnue Kambeppa Halwio mUpoxoe NpUMEHEHHE B pa3IM4HEIX 06IACTAX
HayKH W TEXHHKH JUIS BBIYMCIEHUS PACCTOSHMA MEXTY ABYMS TOYKAMH, Tpe.-
CTaBJICHHEIMH B BU/I€ KOOPAUHAT B OPTOI'OHaNIbHOMH cucreMe [1]. B pacmosHasa-
HUM 06pa3sOB €ro MCTOMB3YIOT JUIA BEIMHCICHUS MEPbl GIM30CTH MeXIy 0Gbek-
TamMd (MBMO), npefcTaBneHHEIMA B BHJIE YMCIOBLIX 3HAYECHHH MX TIPH3HAKOB
[2]. O1v 3HaYeHNs HAXOMATCSA [TyTEM H3MEPEHHUS | CONEPIKAT a[UIUTUBHEIE, Myb-
THIUTMKaTUBHBIE M Cly4YaiiHble morpemHocTd. ITo3ToMy HTOroBoe 3HaueHHe
MBMO Takoke conepxuT OMUGKH, 11 MUHUMH3ALHH KOTOPHIX HEOGXOIMMO aHa-
H3HpoBaTh (GopMyiy paccrosHus KaMGeppa U BHECTH COOTBETCTBYIOLIHE M3Me-
HEHMS B aJITOPUTM BhMMHcRenus MEMO.

IIpeanonoxum, 9To Kaxiple H3MEpPEHHbIC 3HAYEHHS TAPAMETPOB PACIIO3HA-
BAagMOTO U 3TAJIOHHOTO OOBEKTOB MIPEACTABIIEHE! B CJIEAYIOMEM BHIE:

X, :xi,n(l'*"Yi,x)Kt,x +Ax;,
¢y
Yi :yi,n(l+7i,y)Ki,y +Ay;,

THEX, , My, ; — NEHCTBUTENIbHBIEC 3HAYECHAA 1APAMETPOB BXOLHOIO M 3TAIIOHHOTO
obbekros; K,  u K, y — K03 duIMEnTHI Iipe06pa3oBaHus BXOXHOTO TapaMeTpa B
KOJI IIU3HAKOB PACTIO3HABACMOTO H 3TANOHHOTO OGBEKTOB; ¥, , | ¥, y — OTHOCH-
TENBHBIC MO PEMIHOCTH H3MEPEHUsA IAPAMETPOB X, U ;; Ax, U Ay, — a[IUTHBHBIC
MOTPEMTHOCTH U3MEPEHMA 3HAYECHHUH [TapaMeTPOB PaclIO3HABAEMOTO H 3TAJIOHHO-
ro 0OBEKTOB.
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Anamuz pacctoasms KamGeppa nokasan, 9To aJIMTHBHEIE MOTPEINHOCTH
oueHkd MBMO BrIpaskatoTcs B cleqyIOmeM BHIE:

— Ax;sign(Ax;) — Ay;sign(Ay;) (2)
X+ ¥+ Ax; + Ay,

Az,

i, an

rae sign(Ax;) msign(Ay,) — HONAPHOCTH afIUTUBHEIX NIOT PELTHOCTEH H3MEPEHUA
MapaMeTpPOB X U ).

AHaJIu3 3TOro BEIPaXKEHM MO3BOJET MOIYYMTs GOPMYITy H3MEHEHMS a|H-
THBHOH MOrPEMIHOCTH OLICHKH 3Ha4eHist MBMO B 3aBHCHMOCTH OT H3MEHEHUS
aBCOMOTHBIX 3HAYEHHUH a[IMTHRHEIX TIOTrPENIHOCTEN M3MepeHHs 3HAYEHHI! IIpH-
3HaKOB OOBEKTOB:

dA 4, i+ ~ €)]

2’
do i+ ¥y +a)

rae o = Ax;sign(Ax,) — Ay,sign(Ay,).

W3 Bripakenus (3) BUAHO, YTO B OTIIHYHeE OT hopMyn MaHxeTTeHa u DBKIMaa
B 3TO# hOpMyJie IPOM3IBOIHEIE CKOPOCTH HAPACTAHHES a/|TUTHBHOMH HOTPEIHOCTH
oneHkH MBMO romy4aroT oTpHuaTensbHble 3HAYCHAA.

Kpome Toro, abcomoTHEle 3Ha4eHHs aJUIMTHBHBIX MOIPEITHOCTEN OLECHKH
MEMO o6parHo nponopHuOHALHE! CyMMe 3Ha4eHHH NAHHOTO MPH3HAKA pac-
TI03HAaBaeMOT0 H 3TAJIOHHOTO OOHEKTOB, 9TO B KOHEYHOM HTOTe MaIo JeHCTBYeT Ha
3HaueHue MBMO.

Ja MuHEME3 AU norpemmHocTel oteHkn MBMO Heobxomumo muddepen-
nuposars of1ee BeIpaxkeHHe paccTosrusa KamGeppa:

dz, dz; 2y, 2x.
dz, ==Ly, + Ly, =52 __de 45— _ gy,
s, dy, o, + )’ et Q)

Xi =Y
X+ Y

Ilocne moncTaHOBKH BEIpasKeHAN L1 X, U y, B hopMyay (4) u COOTBETCTBYIO-

IMX Npeo6pasoBanui MONYIHM BEIPAKEHMSA [T OLEHKH MYNETHILTHKATUBHEIX
norpemyocteii oueaku MEMO:

Az; \on =2Ax, _yi)_z[yixi,n(l+Yi,x)AKi,x +

rae o =sign

+xi,nKi,xAYI,xy/ _xiyi,n(l +Y;, y)AKi,y _yi,,nKl, yAYi, yxi]' )
AHanm3 31o# GOPMyYITB! IPH YCIOBMSX X, = Y, TIOKA3BIBAET, YTO
AZ = (Yl,x + Yi,y)/z'

310 03Ha4aeT, wro MBMO, BEIvucIiieHHas Mo dopmyrte Kambeppa, o6namaer
GonbIel TOIHOCTEIO B PeXKMMe COBNACHHS MACIITAGOB PacIIO3HABAEMOTO 1 3Ta-
JIOHHOTO 06BeKTOB. TakuM 06pa3oM, uycTBHTENEHOCTE MBMO K 3HaYeHHAM 1o~
IPEITHOCTEH H3MEPEHHA ITApPaMETPOB PACIIO3HABAEMOTO M STAIOHHOTO OGBEKTOB
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B 32BHCHMOCTH OT YMEHBIIECHMS PasHOCTH 3THX MOTPEIIHOCTEH 3HAYMTENBHO
YMCHBIIIAEeTCA.

OKCTIEpHMEHTEI MOKa3aIH, 9TO CIy4aliHele MOTPEIHOCTH oneHkH MBEMO
OLIEHHMBAIOTCS Kak CPEIHEKBANPATHHECKAS CYMMa TOTPEIIHOCTeH G, U G, H3Me-
PeHHii x; Uy, [IPH OTCYTCTBHMH KOPPENAUNM Mex Ty HumH [3].

Ananus gopmyi (1)~(5) moxassiBaert, 4To 111 MUHMMH3ALMH IOTPEMHOCTeH
oueHKd MBMO no/DKHEI BBITOMHATECA CEAYIOIIUE YCIOBHS.

Hns NOCTOSHHEBIX COCTARIAIONIMX CHCTEMATHUECKOM MOrpeITHOCTH:

Ax; = Ay, =min, sign(Ax;) =sign(Ay;,). (6)

Z[J'UI NepEeMEHHBIX COCTABIIAIOIIMUX CHCTEMATHYECKOM IIOrpEIIHOCTH:

AKi,_y _ AKi,x
- s
i, x Yi, y
@)
AY; » _ Ay;
Kl, y Kl,x
U3 storo cnexnyer, uro
8I‘i,_y _ 871‘_}: (8)
- s
8Ki,x 871‘,:

rne dy , 8, ,6 y,, O, — OTHOCHTENbHbIEC 3HAYEHU NAMEHEHHIH 3HaYeHMi K 1
iy ix Ly ix

Y.
s ciy4aiHBIX MOrpeluHOCTeH

®

sign(c,) =sign(cs,) wm p =1

Kax BunHO U3 31HX ycnoeuH, ans paccrosnus KamGeppa mo cpasHenmio c
ApYruMH HOpMysiaMi HauboIee HeGaroIPUATHBIMH SBIISIOTCS IEPEMEHHbIE CO-
CTaBJIAIOIHME CHCTEMAaTH4EeCKO# norpemioctu oueHkn MBMO. IToatomy Heo6-
XOIHUMO pa3paboTarh CHelHAIbHEIH alNroOpUTM 06paGOTKH pe3yNIETATOB OLIEHKH
MBMO ¢ uensro uX MHHUMH3ALHH.

ITpu ouerke MBMO no dopmyre KamGeppa 10/mKHBI 65ITh COBTIONEHE! HEKO-
TOPBIE COOTHOWICHHS MEXIY COCENHUMM JJIEMEHTAMH MACCHBOB IIapaMETPOB
PACIIO3HABAEMOTO M 3TAJIOHHOTO 0OPa3ok.

ITpuycnoBuy, urox; , = y, , JUIATIONyH4eHHs z = 0, 10T PEUTHOCTH H3MEPEHHSA
3Ha9CHMi1 TPH3HAKOB OOBEKTOB MOIDKHSI YAOBNETBOPATE CIIENyIOMEMY COOT-
HOLIEHUIO:

LR CYPI T (ULl (I o DYV L 5 T (10)

3T0 03HA4AET, YTO JUIs MUHUMH3ALHME IOrpelHOCTelH onenk MBMO cymMma
MOrPEeIHOCTE W N3MEPEHHA IIApaMETPOB PACIIO3HABAEMOTO M 3TAIIOHHOTO 06BeK-
TOB OJDKHA OBITE paBHOM.

J{aHHBIM BBIpaXKEHHEM MOXHO KOHTPOIMPOBATH JOITYCKAEMbIE TOTPEIIHOCTH
M3MEPEHHA 3HAYCHUH NapaMeTpOB paclic3HaBaeMoro oOrexra. Jlns atoro mepexn
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paboToii BMECTO pacrio3HaBaeMoro o0beKTa Heo6X0MMMO ITOCTaBUTE STAIOHHEIH
00BeKT ¥ 0OUThCA BRITIONHEHUS yenous (10).

BeinonHeHHe 3THX yCAOBHMH MO3BOJIsIET MUHUMH3HPOBATh OLICHUBAEMYIO I10-
rpemHocTh HaxoxkaeHus MBMO.

J1 IpoBepKU TEOPETUIECKHUX UCCIICIOBAHMH H MPEIOKEHHOTO ANTOPUTMAa
MpPOBeleHk IKCIepUMEHTABHEIE UCCIICIOBAHAA Ha IPUMeEpPE CHCTEM TEXHHMUEC~
KOro 3peHus OHHapHBIX JABYMEPHBIX H300paXKeHHi, U MOMy4eHHbIe Pe3yNIETaThl
oGpaboransl ¢ momomsio OBM.

MEBMO onenuBaiace o cliegyomeMy anropurMmy. Ha mepeoM aTame paboTsr
AJIFOPHTMa HA OCHOBE JaHHBIX HCXOAHBIX MaCCHBOB (hOPMHpPYETCS MacCHB 3HAa9Ye-
auii {x,} u{y,;}. Ha BropoM aramne onpeaenstorcs MaTeMaTH4I€CKHUE OXKUIAHUS M,
U CPeHEKBAIPaTHIECKOe 3HAYEHHE OTKIIOHEHHA 3JIEMEHTOB 3TOrO MacCHBA G,.
Ha ocHoBe 3THX AaHHBIX hopMUpPYETCs HOBBIN MaccuB {4, }, yUMTEIBAIOIOUI IpE-
JIOXKEHHEIE YCIOBHA HHBAPHAHTHOCTH, SJIEMEHTH KOTOPOTO ONPENeIISIOTCA MO
CEAYIONIUM TIPABUIIAM:

ecnu x;<m,, T0 A, =m,, 1
ecmn x,>m,, T0 A, =x,. (12)

CyTb NpUBEACHHOTO AMTOPHTMA 3aKIMIOYaeTCs B TOM, YTO BO3HHKaEMEBIE MO~
rpemHocTH onieHKH MBMO 1o oTAensHEIM ITapaMeTpaM BXOAHOTO U 3TAJIOHHOTO
00BEKTOB MOTYT HMETH MOJIOKUTENBHBIE M OTPULIATENILHBIE TOMAPHOCTH. OIHAKO
HX 3HAYCHMS IOJDKHEI NOOYHHATHECA OHpPENENeHHOMY 3aKOHY pachpefeleHus.
ITo3ToMy mpH COBIaf€HHH BXOMHOTO ki 3TAJIOHHOTO 00BEKTOB pa3dpockl B 3Ha-
yeHnssx MBMO nipu onpeaeneHHOH NOBEPUTENFHONH BEPOATHOCTH INOJDKHEI Jie-
JKaTh B YCTAHOBICHHOM AMana3oHe. Jleokalmue B 5TOM JHana3oHe U IPUHHMAIO-
1€ OTPUIIATENIBHBIE IPHUPAINEHHUS SIIEMEHTHI 3aMeHI0TCA 3HAYCHHEM MaTeMaTH-
yeckoro oxuganusi MBMO.

B pesynerare B 3aHOBO ¢()OPMHUPOBAHHOM MaCCHBE JIMKBUIUPYHOTCS IOrPell-
HOCTH (GOpMHPOBaHHS NapaMeTPOB X K ¥, HMEIOIUE OTPHLIATENIbHBIE IpHpale-
Hus. CHopMUpOBaHHOE 3HAYEHHE MAaTEMAaTHYECKOTO OXKUIAHUA SIIEMEHTOB HOBO-
ro MaccuBa IpecTaBisieT cobol yrourieHHoe 3HaueHne MEMO.

B xadecTBe BXOZHOIO M 3TAIIOHHOTO 00pa30B UCIOMB30BaHbI OJHU H TE XK€ U
pasHbIe H300pa’KeHUs C OMMHAKOBHIM M Pa3HBIM MacIITabaMu.

Hwxe npuBonsTcs JaHHEIE, IIOXYYEHHBIE B PE3yNETaTe UCCIIEAOBAHUI ATUX
U300pakeHuH NpU BHINIOMTHEHNH YCIOBMI HHBApHAaHTHOCTH 3HaueHuit MBMO k
JecTabUIM3NpyIoIIM (aKkTopaM.

ComocraBlieHUE TEOPETHIECKUX M SKCIIEPUMEHTAIBHBIX JAaHHBIX MTO3BOJISET
BBIBECTH CIEAYIOIIYIO SKCIIEPHMEHTAIBHYIO (DOPMYITy OLIEHKH IOTPELIHOCTEH
MBMO mnpu BEIIONHEHHBIX YCIIOBUAX MHBAPHAHTHOCTH:

Sy =—18,34-107° +399,075, —398,5 . (13)

MakcuMankHas OrpelTHOCTE OINpPE/AeNICHUs 3TOH (GOpMYITEI IO SKCIIEpPUMEH-
TaNbHBIM TOYKaM coctariser 17 %.

s nanpHeimero moBsineHus TouHoCTH oleHKH MBMO BEIBEHEHEI 3KCITe-
pHMeHTanbHEIe GopMyIsl Ha ocHOBe paccTosHud Kambeppa mytem orGopa Hau-
Oonee 3HAYUMBIX METPOJIOTHYECKHX NAPaMETPOB M3MEPUTENIFHOIO KAHAJIA CHC-
TEMBI Pacrio3HaBaHMA 006pa3oB. TakOEBLIMM SBISIOTCA Oy, dygs, O, H Oy, THE
d\g — olleHuBaeMoe 3HaueHne MBMO.
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OyHKIMH SKCNIEPUMEHTANBHBIX 3aBHCHMOCTEH CKO

1A pacetoAHus Kambeppa SUHEHHON Mosiem
myg = — 0,052 - 0,21dyg + 0,83¢, — 0,142832
~0,7760,, + 0,00698)g;
myg =—0,09 - 0,1225d5 + 0,81873, — 0,7850, 0,144424
myp = —0,1912 + 0,5897dy g — (1,59658 5 0,907906

B pesynsTare npoBeneHHBIX HCCIEIOBAHMIA MOMyYeHb! GOPMYMEI IS yTOY-
HeHHEIX 3HaueHnit MBMO, npuseeHHEIe B TabmuIle.

M3 sTux Tpex dhopMyn HauGomnee TOUHOMH SBISETCA MepBas.

Taxum 06pa3oM, 110 OLEHNBAEMBIM SHATEHUSM Sy, O, O, M d)yg MOXKHO BBI-
yucnuTh 6onee TouHoe 3HaueHue MEMO.

Teoperudeckue ¥ SKCIIEPHMEHTANLHBIE HCCIIEOBAHUA paccTosHus Kambep-
pa B kadecTBe MBMO 1oka3ssIBaioT, uTo:

1. AnnvruBHEIE MOrPeMIHOCTH OLEHKH MBMO npH BHIIONHEHHH yCIOBHI
HHBapHUaHTHOCTH 3HaueHuit MBMO k necrabumsupyromum dakropam cTaHo-
BATCA HAMHOTO MEHBIIIE,

HawubGonee omacHO# s MOBBILEHHS TOYHOCTH olecHKM MBMO sensercs
MYJNBTHIUTHKATHBHAS MMOIPEITHOCTL H3MEPESHUS 3HAYEHUH MapaMeTpoB 0OBEKTOR
H WX MacmTabHOe U3MEHEHHE.

2. Paccrosinne Kambeppa mns ucrons3oBaHms B kauectse MBMO npu pac-
MI03HaBaHHMM 0OBEKTOB 0OnamaeT GoNMbImeli CeTEKTHBHOCTRIO K A€ CTBUTENEHEIM
3Ha4YEHHUSAM I1apaMETPOB PAaCcIIO3HABAEMOTO M STAJIOHHOTO 00pa30B MPH MX COBMA-
JEHHUH N0 CPaBHEHHIO C pacCTOSHUAMH MaHxeTTeHa, OBKINAA U IPYTHMH.

3. TIpu BHINONHEHHH YCIOBHI OfecledeHHs MHBAPHAHTHOCTH 3HAYEHHUS
MBMO c ucnione3obanueM paccrosHus KamGeppa pesynsTHpyroIIas Inorpen-
HOCThL YMeHEBIIaeTcs B 2—4 pasa.

4. inst nanbHeHIIero MoBEIEHNs TOYHOCTH oueHkH MBMO npu pasmiamn
MacTaboB M MYJETHILTHKATHBHEIX OIMMOOK HM3MEpeHHs HeoOXOMMMO, YTOOEI
HapaMeTpbl OGHEKTOB BEIPAKATHCH B OTHCCHTENLHEIX eIMHMNAX [4].
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