IHTErPOBAHI TEXHOJIOr I MTPOMUCIIOBOCTI

Y]IK 355.4; 623.40
Buprokxos N.10.
MACKHUPOBOYHAS OKPACKA HASEMHBIX OBBEKTOB U METO/bI UX PACIIO3HAHUSI

OnHUM M3 OCHOBHBIX M HamOoliee JUIMTEJIbHBIX 3TAlloB PEIICHHs OTHEBO 3a1audl siBisieTcss 0OHapyKeHHe
HenoABMKHBIX 00bekToB BT T npoTtuBHuKa [1-2]. [lo3TOMY IpakTHYECKH Ba)KHO ONpEIENICHHE TaKHX XapakKTe-
PHCTHK KOMIUIEKCa cucTeMbl yrpasieHus oraeM (CYO), kotopble 00ecrieunBaoT peleHne 3aj1aqn o0Hapyxe-
HUA ¢ BeposTHOCThIO 0,8 1 Oonee, 4To 03HauaeT (PaKTHYECKH JOCTOBEPHOE COOBITHE 3a OILpEIeIEeHHbIH 0TPE30K
BpPEMEHHU.

MackupoBKa €CTh COBOKYITHOCTh MEPONPHATHH, UMEIOIINX IETIbl0 COKPBITHE OT MPOTUBHUKA MCTUHHOW 00-
CTaHOBKH. DTU MEPOIIPHUATHS COCTOSAT U3 IPHEMOB H CPEICTB, HA3HAYECHHBIX I MPOTUBOACHCTBHS HAOIION CHUIO
JUTSL TOTO, YTOOBI Pe3yIbTaThl HAOIFOICHHS TPUBOIIIM IPOTHBHHKA K HENPaBHIbHOM olleHKe 06cTanoBkH [3-5].

YT0OBI JOCTUTHYTh YMEHBIICHUS 3aMETHOCTH CBOMX CHJI, IPUMEHSIOT Pa3HOOOpa3HbIe CPEeACTBa MAaCKUPOB-
KU, TIpeICTaBICHHBIC Ha PUCYHKE 1.

Pe3ynpTaThl HaOMIOAEGHHUH 3aBHCAT B KOHEYHOM HTOTE OT 3PUTEIBHOTO BOCIPHUATHS (32 MCKIIOUYCHHEM TEX
CIIy4aeB, KOTJa IJIa3 3aMEHSAIOT OCOOBIMH ONITHYECKHMH IIPUEMHHUKAMH), & CAMO 3PUTEIBFHOE BOCIIPUATHE CyIIe-
CTBEHHO 3aBUCHT OT YCIOBHH HaOIIOACHNUS.

CPEACTBA MACKHUPOBKH BTT

NHXEHEPHBIE ECTECTBEHHBIE
TEXHHUYECCKUC ” (1)OHOB0€ oc
CIICIaJIbHbIC BEIIEHHE
OKpalIMBaHUEe [ | oOpabotka CBOMCTBA
MECTHOCTHU MECTHOCTH

JIeKopanuu ]
| PJIC, TenoBblie BpEMSI CyTOK
3BYKOBBIC

AoRn B —| omnrtuueckue OTPATTMHEINE
3aBECHI BHJIMIMOCTH
3aTEMHEHUE —] MacCKH, MaKCThI OCaJIKu

Pucynok 1 — Cpencrea mackupoBku BTT

[TosToMy omnTHYeckass MaCKHpOBKa J0JDKHA 003aTENIbHO YUUTHIBATH: B KAKMX YCIOBHSAX IPHUMEHSIOTCS Mac-
KHPOBOYHBIE CPEJCTBA (JTHEM, HOUBIO WM B CyMEpKax), pacCcTOsiHHE A d(PPEKTUBHON MAaCKHMPOBKH M KaKUM
ONTUYECKUM CPEACTBAM OHa JOJKHA POTUBOJAECHCTBOBATD.

Pa3nuna 5TUX ABYX NMOHATHH 3aKiIi04aeTcs B TpeOyeMOi TOUHOCTH COBIIA/ICHHUS ONITHYECKNX CBOWCTB 00BbEKTa U
¢ona. OrHAKO B IEWCTBUTEIBHOCTH €CTECTBEHHBIC (DOHBI BCET/IA OTIMYAIOTCS HEKOTOPOH MECTPOTO: IPKOCTh UX U
I[[BET HUKOT'Ia HE OBIBAET PABHOMEPHBIMHU. JTO ITO3BOJISIET CTPEMHUTHCS HE K TOYHOMY COBIIQJECHHIO CBOMCTB 00BEKTa
" (hoHa, a K JOCTATOYHOMY MPUOIHIKEHHIO 3THX CBONUCTB, YTOOBI CXOAHBIMH OKa3aJIUCh TOJIBKO HX XapaKTep.

YMeHbIIeHne 3aMETHOCTH 00BEKTa (PHC. 2) MOXKET OBITh TOCTUTHYTO MPH HAJIWYUH HaJUIEKAIIETO COOTBET-
CTBUS MEXIY KOd(DPUIMEHTOM OTpaKeHHUs €T0 OKpaCKH U KodpPUIMeHTOM pKocTH (oHa [3].

Ecmu okpacuts 006ekT BTT ogHOIBETHOH KpacKoH, TO pactpeaeieHne IpKOCTH M0 BUAUMOM €To MMOBEPXHO-
CTH He Oy/IeT paBHOMEPHBIM, YTO BBI3BAHO KOHCTPYKTUBHBIMH OCOOCHHOCTSIMHU 3TOTO KJIacca TEXHUKH, MPE/ICTa-
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BUTCIIN KOTOpOﬁ UMCKT MHOI'OYHCJICHHBIC 3aTCHCHHBIC M€CTa — TCHU OT GaHICHHO-HyHCMCTHOﬁ YCTaHOBKH, Ha-
BCCHOT'O 06opy,u03aHI/m, HUIIW HAATYCCHUYHBIX IMOJIOK U T.1. (pI/IC. 3)

OIITUYCCKHUC ONTUYECKUE XapaKTECPUCTHU- CBOMCTBA TIPUPOTHOTO OCBE-
XapaKTCPUCTUKH ('1)0HOB KA MAaCKUPOBOYHBIX CPEACTB LIEHUS (I[eHb, HO‘-IB)
\ 4-/
CBOWCTBA aTMOC(l)epLI | OBBEKTHBI | CBOMCTBA TIJiasza
BTT
/ A \
CBOMCTBA ONTUYECKHUX npu- CBOMCTBA HCKYCCTBEHHOTO OC-

CBOViCTBa NaHamadta

60p()B BEIIECHUA

Pucynoxk 2 — K npsamoii 3aaue MacCKUpOBKH IJIs1 YMEHBIIEHHS 3aMeTHOCTH 00bekTa BTT

OnHako 3alUTHAs OKpacka HE MOXKET 00eCHeYuTh yHUBepcajbHOW MmackupoBku oObekta BTT mpu Bcex
BO3MOJKHBIX YCJIOBHSIX OCBELICHHUSI U MECTHOCTH, KOTOpPBIE K TOMY K€ B TEUEHHE CYTOK MOTYT OBICTPO M PE3KO
M3MEHATHCS.

IMostomy mpu BeIOOpe 3amuTHOM okpacku BTT mcxomst u3 Hambosee BEPOSTHOH IMOTONBI B JAHHOE BpPeMs
rofia Ha COOTBETCTBYIOIIEH MECTHOCTH U AJISI HAZEKHOCTH €€ MACKUPOBKH B 000 MPUMEHSIOT KaMy(IIshK — Uc-
Ka)kKalolllee OKpalMBaHue 00bEKTa MTHAMH PAa3HBIX [[BETOB U Pa3HOM SPKOCTH.

Kpome nBetHOW nMuTanuy kamyQJisika, HeMaJOBaKHOE 3HAUYSHUE UMEET U PUCYHOK KaMyQJiska, OCHOBHOM
3aJayeil KOTOPOTO SIBIISIETCS] HCKAKEHNE TeOMETPUUECcKOil (JOPMBI U pa3MepOB MacKUpyeMOoro oObeKTa, 4To 3a-
TPYIHSET HE TOJIBKO ero 0OHapyKeHHe, HO ¥ WICHTH(UKAIIHIO.

HetictBre kamyuishka Ui HEKOTOPO 3aIaHHOM JUCTaHIUK HAOMIOACHUS | OmpeieNiafoT KaK MIUPUHY MATEH
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Pucynok 3 — YnotpeburenbHble cioco0bI onTudecKkoit MackupoBku BTT

TeHu co3aroT XapakTepHBIH PHUCYHOK, KOHTPacTHPYIOIINI ¢ OCHOBHON okpackoi o0bekra BT T, u momuep-
KUBAIOT peibed ero moBepXHOCTH, IIOMOTAIONIMIA TOYHO €ro ONO3HATh U HIeHTU(HIMpoBaTh. Ha Oonbmiom pac-
CTOSIHUHM T€HH CIMBAIOTCS OJIHA C APYroil M YMEHBIIAIOT 00IMid Ko3(h(HUIMEHT OTpaskeHNsI BUIUMOM TPOSKIMN
00bekTa. JTO BEJET K MOBBIMIEHUIO €0 CKPBITHOCTH, TIOCKOJIBKY HCKa)KaeT BOCIPHATHE €ro (JOPMbI U TEM ca-
MBIM TPEMSTCTBYET UACHTU(DHUKALIMH €0 KaK IIeJIH.

B nacTrosiee Bpemst CyIIeCTBYIOT ONITHYECKHE MPUOOPHI, KOTOPIE CHOCOOHBI YBEJIMUHMBATh M300paskeHne U
€ro JyBCTBHUTEIBHOCTD K SPKOCTH 3TOTO M300paxkeHus [6—7]. YunuTsiBas TOT PaKT, YTO BCE NCKYyCCTBEHHBIE TIO-
KPBITHS OTJIMYAIOTCS MO SIPKOCTU OT ()OHA, YTO OOYCIOBIECHO MPUPOIHBIM KOI(D(OUIIMEHTOM OTPAKEHUS U TO-
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TJIOLIEHUS, TO TOT (hu3nueckuil 3p¢PeKT MOKeT OBITh MOJ0XKEH B OCHOBY BCIIOMOTATEIbHOW ONTHYECKOW cHC-
TEMBbI PacIO3HAHUS LeJeH.

CerMmeHTanus 1mopas3essieT H300pakeHne Ha COCTABILIIONINE ero 00MacTH Win OOBEeKTH. Ta cTermeHs aera-
JM3aLMY, 10 KOTOPOH NOBOAWTCS TaKoe pasjieliecHHe, 3aBUCUT OT penraeMoi 3amayd. CerMeHTalHIo CIexyeT
IPEKPaTHTh, KOT/Ia HHTEPECYIONIHe 00BEKThl OKa3bIBAIOTCS M30JIMPOBaHHBIMU. [103TOMY He UMeeT CMBICIIa IIpo-
BOJIMTH CETMEHTAIMIO MEJIbYe TOTO YPOBHS AETalIN3alUM, KOTOPHIH HEOOXOMUM HPH 3aJaHHOW AWCTAHIMU JO
uenn [8-9].

AJITOPUTMBI CETMEHTAINH H300paXKeHNH, KaK MPaBUIIO, OCHOBBIBAIOTCS HA OXHOM M3 JBYX 0a30BBIX CBOMCTB
CHTHaJa SIPKOCTH: Pa3pbIBHOCTH U OJHOPOJHOCTH. B mepBoM ciydae mOAX0A COCTOMT B pa3OMeHuH u300paxe-
HHSI Ha OCHOBAHHMHU PE3KUX M3MEHEHUI CHTHaJa, TAKUX, KaK [epenapbl SpKOCTH Ha H300payKeHNH.

Bropast kaTeropust METOJI0B UCTIOJIb3YeT pa3OnueHne n300pakeHust Ha 00J1acTH, OJJTHOPOIHEIE B CMBICIIE 3apa-
Hee BBIOPaHHBIX KPUTEPHEB.

Meronamu, IPUTOAHBIME JUIsl OOHAPY)KEHUS! Pa3pbIBOB SIPKOCTH, TaKMX KaK TOYKH, JMHUM W TEperasl, a
TaKKe IPOLEAYPH! BBIACICHUS KOHTYPOB SIBIISIIOTCS OCHOBOM aJrOPUTMOB CerMeHTanuH [9].

PaccMoTpuM MeTonbl OOHAPYKEHUSI TPEX OCHOBHBIX BHIOB Pa3phIBOB APKOCTH, NPUMEHSIOIINXCS B AP O-
BBIX M300pakeHUSIX: TOYEK, JIMHUHA U mepenanoB. Hanbomee oOmM criocoO0M ITOMCKa Pa3phIBOB SBISIETCS 00-
paboTka N300paKEeHHs ¢ MOMOIIBIO CKONB3SIICH MacKH, NOKa3aHa Ha puC. 4, TIe OTKIMK B KaXI0i TOUke M30-
OpaxxeHHs 3a71aeTCs BEIPAKECHHEM

9
R=wlzl+wzzz+...+wgzg=_lejzj, (2)
i=
e Z — 3Ha4YCHUE APKOCTH ITUKCENS, COOTBETCTBYIOIIETO KOAQOUIUEHTY W MacKH.
OTKJIMK MacKH NPUIHCHIBACTCS MO3UIHMH €€ ICHTPAIBHOTO JJICMEHTA.

Wi W2 W3
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Pucynok 4 — Macka pa3mepom 3 X 3 anmemeHTa

OO6HapyXeHHe OTAETbHBIX U30JIMPOBAHHBIX TOUEK HA N300paKEHUH HE MPEJCTABIAET CIOXHOCTH. Bocmonb-
3yeMcsl MacKoM, MOKa3aHHON Ha puc. 5, U OyJeM CUHMTaTh, YTO B TOM MHUKCENe, Ky/aa MoMajaeT EeHTP MAacKH,
oOHapykeHa TOYKa IPU YCIIOBHH:

IR|=T, 3)

rne 7 — HeOTpHUIATENbHBIH mopor, a R Beramcisiercss B coorBercTBHM ¢ (2). [lo cymectBy B (3) m3mepsiercs
B3BEIICHHAS! CyMMa pa3sHOCTEH 3HAUCHNH IEHTPAIBLHOTO 3JIEMEHTa 1 €TI0 COCeJIeH.

-1 -1 -1

Pucynok 5 — Macka aist oOHapy»KeHHUS TOUEK
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OOHapy»XeHHe JIMHUI SBIISETCS CIISIYIOIMM M0 YPOBHIO CJIIOKHOCTH pHC. 6. IIpu cKonbKeHnH nepBoi Mac-
KU 10 M300pakeHHI0, HanboJiee CHIBHBIA OTKIMK OyJeT Ha TOPU30HTAJBHBIX JIMHUIX TOJILIUHON B OJMH ITHK-
ceJlb; IpHYeM, eCIIM IPKOCTh (JOHA OJMHAKOBA, TO OTKIHMK OyIeT MaKCHMAJIBHBIM, KOT/IA JIMHUS IIPOXOAUT FOPH-
30HTAJIBHO Yepe3 LIEHTP MacKu. Bropas macka Ha puc. 6 naeT HanOOMBUIIMI OTKIMK HA JIMHUSX, MPOXOMAIINX
nox yrioMm + 45°% TpeThs — Ha BEPTHKAIbHBIX JIMHHUAX; YETBEPTAsS — HA NPOXOAALIMX NOA yrioM — 45°. Dty Ha-
NPaBJIEHHUS MOXKHO BBIABUTH M II0 TOMY NPU3HAKY, YTO MIPEANOYTHTEIbHBIC HAIIPABICHHS KOKIOH N3 MacoK xa-
paKTepU3yrOTCs OOJBIIMMHI 3HAYCHISIMUA BECOBBIX KOA((GHUIMEHTOB (2 UMEHHO 2), YeM IIT00bIe IpyTHe Hampas-
JCHUS.

1 1 -1 -1 -1 2

2 2 2 -1 2 1

-1 -1 -1 2 -1 -1

I'opusoHTanpHas +45°

-1 2 -1 2 -1 1

2 -1 -1 2 -1

-1 2 -1 -1 -1 2
Beprukanbnas —45°

Pucynok 6 — Habop macox

O6o3nauum uepe3 R;,R,,R; u R, oTkiamku macok, noxasaHHbIX Ha puc. 6 (ClieBa HaNpaBo), IJl€ 3HAYEHUS

R; BbIUMCIIAIOTCS cornacHo cooTHomenuto (1). bynem cuuTath, 4To H300paskeHue 00pabaThIBaETCs HE3aBUCHUMO
C MMOMOIIBI0 KXKIIOW M3 3THX Macok. Ecim B HEKOTOpOi#l TOUKe N300paskeHHS |Ri | > |R j| JUIL BCEX | # |, TO oTa

TOYKa, CKOpee BCETO, CBA3aHa C JIMHUEH, OPHEHTUPOBAHHOI BJIOJIb HAIIPABICHUS MAacKH 7.

Ecnu uHTEpec npencTaBisioT BCe JMHNA B H300paXKEHNH, KOTOPhIE OPHEHTHPOBAHEI 110 HATIPABJICHHUIO JTAHHOM
MAacKH, JOCTATOYHO NMPONUTH 3TON MAacKoi M0 BCeMy M300paKeHHIO, CpaBHUBAs a0COIOTHOE 3HAYCHHE Pe3yibTa-
Ta ¢ 33JlaHHBIM 1oporoM. OcTaBUIMECs TIPH 3TOM TOYKH COOTBETCTBYIOT HaMOOJBIIUM 3HAYCHUSIM OTKIIUKA, KO-
TOpBIE B CIIydae JIMHUH TOJIIMHON B OJTUH NMUKCENb Hanbosee OJIM3KM K HalpaBJICHHUIO, OTPEACTIEMOMY MACKOil.

OO6Hapy)XeHHe TepenaioB IPKOCTH ABISETCS OOIIMM MOIX0I0M K HaX0XKICHHIO HHTEPIIPETUPYEMBIX pa3phl-
BOB Ha SIPKOCTHOH KapTHHE. J[J1s1 0OHApYKEHUS MepenaoB PKOCTH Ha M300paKCHUH TPUMEHSIOTCS TUCKPET-
HBIC aHAJIOTH POU3BOJHEIX IIEPBOTO W BTOPOTO MOpsika [9].

ITo cymecTBy HOHSATHE TIepenaa SPKOCTH SBIIETCS «JIOKaJBHBIMY, TOT/Ia KaK TpaHHIa o0iacTu, Omaromaps
cnioco0y ee 3a1aHus, 3aKII09aeT B cebe Ooee rimodansHOE pecTaBieHne. KoppekTHoe ompeencHue nepemnana
TpeOyeT BrIOOpa criocoba M3MepeHUs SIPKOCTHBIX MEPEX0J0B Ha H300pakeHnH (puc. 7).

Ha puc. 8(a) mpuBeneHo m300paxeHne, y9acTOK KOTOPOTO KPYITHBIM IUTaHOM OB oKa3aH Ha puc. 7(6). Ha
puc. 8(6) mpuBeneH TOPU3OHTATIBHBIN MIPO(HITL Mepenaia SpKOCTH MEXITYy AByMs obsiacTsmu. Ha aToMm prucyHke
TaKKe MOKa3aHbl MepBas ¥ BTOpPas NPOU3BOJHBIC TAKOro MpoGuis sipKocTH. [Ipu IBHXXEHHH BJOJb MTPOQUIIS
CJIeBa HAIPaBO IEpBasi IPOM3BOIHAS FIMEET Pa3phIB B HaYaJle W KOHIIE HAKIIOHHOTO Y9aCTKa, HOCTOSHHOE IOJIO0-
KHUTEIbHOE 3HAUCHNE HA IPOTSHKECHUH CKIIOHA, M paBHA HYJIIO B 00JIACTAX IMOCTOSTHCTBA SIPKOCTH.
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T'opuzoHTanbHbINH

npoduib
SIPKOCTH

a) 0)

Pucynok 7 — Monenp uneanbHoro (a) 1 HakioHHoro (6) mepenaoB spKOCTH.
KpytusHa HakioHa 00paTHO NPONOPIHOHAIBHA CTEIICHN Pa3MBITOCTH Mepernaia

a) 0)

[po¢uns sprocTu

IlepBas npousBoaHast

Bropas npousBoanas

Pucynok 8 — /IBe o0nacTu, pa3aeneHHbIe BEpTHKAIBHBIM ITEpENaIoM SIPKOCTH (a).
TopuzoHTanbHbIH pod s sipkocT BONMN3M mepenana (0). [lepBas u BTOpast mpoU3BOAHBIE STOH 3aBHCUMOCTH (B)

Bropas mpou3sBoHas HOIOXKUTENIBHA B TOYKE Mepexo/ia 0T HAaKJIOHHOTO yJacTKa K CBETJIOMY, M paBHA HYJIO
Ha JINHEHHOM CKJIOHE U y4acTKaxX IOCTOSIHHOM sApKocTH. B cirydae oOpaTHOro nepenana spkocTH (0T CBETIIOTO K
TEMHOMY) 3HaKH IIPOU3BOIHBIX Ha pUC. §(0) N3MEHATCS Ha MPOTUBOIIOIOKHEIE.

MO’HO 3aKIIFOUYHTh, YTO 3HAUYEHHE MEePBON IMPOM3BOIAHON MOXKET HCIIOJIB30BAThCA JJI OOHAPYKEHHS HaJIH-
Yy Iepenaga SAPKOCTH B KaKAOH Touke M300pakeHHs (T.e. BBIICHEHHUS, HAXOAWUTCS JIM TOYKAa HAa HAKJIOHHOM
y4acTke).

Takum o0pa3omM, IiIaBHas 3ajada MU CETMEHTAllMM COCTOUT B TOM, YTOOBI COOpATh M3 Yy4aCTKOB KOHTYpa
Gosiee IITMHHBIE KOHTYPHI [9].

Jist mpoBeieHnst MoMcKa Ha rpade ¢ yIeTOM OLEHKH UCTIONb3yeTCsl M3BECTHBIM aJITOPUTM:

IHar 1: OTMeTUTh HauvaNbHYI BEPIIMHY KaK "OTKPBITYI" M YCTaHOBUTH

g(s) = 0.

IHar 2: Ecnu He ocTanock HU OAHON "OTKPBITOH" BEPIIMHBI, TO aBapUIHOE 3aBEpILEHHE; B IPOTUBHOM CIIy-
yae MPOAOJIKHUTE BBIIIOJHEHHE.
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Hlar 3: OTMeTUTh Kak "3aKkpbITy0" Ty U3 "OTKPBITHIX" BEpIIHH N, I KOTOPOW OLeHKa F(N) sIBIsSeTCS MUHH-
MaJlbHOM. B ciiyyae HEOJHO3HAYHOCTH MMHUMYMa BBIOOpP OCYIIECTBISIETCS! IIPOU3BOJIBHO, HO BCETZa B MOJIb3Y
IIETIEBOI BEPIINHBI, €CITH TAKOBasI €CTb.

ar 4: Ecmu n sBisieTcs 1eNIeBOW BEPIIMHOM, TO 3aBepIICHHE pabOoThl; MyTh, SBIAIONINICS pElIeHHeM, Ha-
XOAnTCS 0OpaTHBIM MPOCICKUBAHUEM I10 paHEe 3alIOMHEHHBIM yKa3aTelsiM. B IpOTHBHOM ciydae MPOIOIIKUTH
BBITIOJTHEHHE.

[Tar 5: Pacmuuputh BepuHy N, T. €. IOCTPOUTH BCE BBIXOASIINE U3 HEE IyTU K BEpLIMHAM-IoOTOMKaM. Eciu
TaKOBBIX HET, TO MEPEiTH K mary 2.

Hlar 6: Eciu BepIiiHa — MOTOMOK Nj eliie He OTMEUYCHA, TO YCTaHOBHTh

g(nj) = g(n) + ¢(n, nj),

OTMETHTh BEpUIMHY Nj, KaK "OTKPHITYIO" U 3aOMHHUTH YKa3aTelb OT Hee 0OpaTHO K N. [lepeiitu k mmary 2.
lar 7: Ecau BepuirHa-IIOTOMOK Nj OTMEYEHa Kak "OTKpbITas" win "3akpbiTas”, TO OOHOBUTH sl HEE 3HAUe-
HHE CTOMMOCTH MUHUMAJIBHOTO IIyTH U3 HAYaJIbHOW BEpPIINHBIL:

g'(nj) = min[g(nj).g(n) + c(n, nj)].

[TomeTuTh Kak "OTKpHITHIE" T€ W3 "3aKPBITHIX" BEPIIUH-MOTOMKOB N, JUIsi KOTOPBIX 3HA4EHUs ' MPH 3TOM
YMEHBIIIINCH, U TIEPEaiPecoBaTh Ha BEPIIMHY N UX NPEeXHHUE 00paTHbIe ykazarenu. [lepedTu k mary 2.

W310>XeHHBIH aNTOpUTM HE TapaHTHPYET HaXOXICHHE ITyTH MHHHUMAJIbHONH CTOMMOCTH; €r0 JOCTOMHCTBOM
ABJISIETCS OBICTPOAEHCTBHE, TOCTUTHYTOE Oarojapsi NCIOIb30BAHHUIO IBPUCTUK. Eciy HeT HMKakoi »BpHCTHYE-
ckoit mapopmarmn (T e. h=0), 3Ta mporexypa CBOANTCA K aJrOPUTMY PaBHBIX cTOMMOCTEH. [IpUMEHUTENBHO K
oowsexTaM BT T sBpucTHUecKoi HHPOPMALIUEH IBISIOTCS TUIOBBIE TOPTPETHI STHX 0OHEKTOB.

C menpro morydeHust TaHHBIX U1 popMupoBaHus 0a3el JaHHBIX O THITOBBIX MMOPTpETax 00BEKTOB OpOHETaH-
KOBOUW TeXHHKHU mpoBeneHo (ororpaduposanune BTP-60I16, BTP-70, BTP-80, BTP-3 [10-12]. IIpu 3tom Gbuia
pa3zpabora nporpaMmma MepONpHUTHIi, KOTOpask BKIIOYaa:

— IIPOU3BOJIbHYIO BBIOOPKY OpOHETPAHCIIOPTEPOB;

— moAroToBKY miomanok st pasmemenust TP (I, 11, 111, IV)

— ycraHoBKY bTP Ha ropuzoHTanbHOM IIOMIAAKE;

— MOJIrOTOBKY MECT TS pa3MelieHHs ONTHKO-1IU(poBoit anmapatypst (1-3);

— YCTAQHOBKY OIITHKO-IIM(POBOI ammapaTypsl;

— 0030p paccrosHui 10 OpoHeTparcmopTepos (50, 100, 200, 400 m.);

— ¢ororpaduaeckyro (PUKCAIHIO COCTOSHHSA OPOHETPAHCIIOPTEPOB HA BCEX PACCTOSHUAX 1Mo yriioM: 0°, 45°,
90°;

— Tosry4eHue poToMaTepuaos;

— 00paboTKy pPe3y/IbTaTOB HAOJIFOICHHIA;

— HaXO0XKJIEHHUE ONTUYECKOM 3aMeTHOCTH 00beKTOB BTT.

HccnenoBanuto moasepranuck oponerpancnoptepbl: bTP-60I16 Ne 006, BTP-70 Ne 005, BTP-80 Ne 003 u
BTP-3 (V).

Pa6oTa MNpoBOAWJIACHE TIPU HOPMAJBHBIX YCJIOBUAX B COOTBECTCTBHUU C TACIIOPTHBIMU JaHHBIMU OIITUKO-
udpoBsx pudopoB (A, B): Temmeparypa okpykaromiero Bosayxa, °C — +15; armocdeproe napnenue, klla
(MM pr.cT.) — 100 (750); HanpspKkeHUe nuTaHus Oataped, B — 17,5; BinaxxHocTh Bo3nyxa, % — 50; BeTep ymepeH-
HbI#, M/c — 2-5 (puc. 9).

Pucynok 9 — IIpoBeneHue sKkcepumMeHTa

HCCJ’IGZ[OBaHI/Ie MMPOBOANJTIOCH HAa YYACTKE TAKTUYCECKOI'O IOJISL yqe6H0ro LHEeHTpa AKaI[eMI/II/I BHYTPCHHHUX
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Bolick MB/] Ykpauns! B Teuenue tpex aneit (puc. 10). B xozxe npoBeaeHus Hcciel0BaHUN BBITOIHSAINCH pado-
THI TIO0 TIPOTPaMMe, C UCIOIB30BaHUEM 3epKaibHOrO (oroammapara: Nikon — D5100 (A), u uupposoii dporoka-
Mepbl CoolPix — S8200White (B).

ITn

<= ol B
IIn
Hanpasnenue
~._._-" C A 0 CHEMOK
Hanpasnenue

nepemenieHus bTP = A
N ¢ | I
L = 400 m
L =200wm C ¢

L = 100m

Py6ex cremox

o
<

ITynkt 06paboTku
UG poBOro N300paKEHHS

IIIIIIIIIII> PyKOBO,Z[I/ITeHI)

OBO3HAYEHUA:
G — BTP u ero nepememenus (A, B, C);

A
' -0° — panbHOCTh 10 BTP;
- 45° — onrtuko-mpposas anmnaparypa (4, B);

-90° LILTIL IV — IIOWAIKK Ul NPOBEAEHHUS CHEMOK;

— Mecra pazmenienust bTP.

Pucynok 10 — Cxema npoBeaeHUs SKCIIEPUMEHTA

®ororpapupoBarne BTP npoBogmnock Ha nomspHbIX yriax 0°, 45° u 90° (Bcero 3 moJ0XKeHHUs), IPU 3TOM
onTUKO-IIM(pOBas anmaparypa yCTaHaBIMBAIaCh HA PAcCTOSHHUU 1,5 MeTpa OT MOBEPXHOCTH 3eMIIH U OpoHE-
TPAHCIIOPTEPHI Pa3MEIIATKCH HAa COOTBETCTBYIOIINX paccTosausx (50, 100, 200, 400 m).
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B pe3ynbTare mpoBEIEHHOTO HAYYHOTO SKCIEpUMEHTa ObLIO crenaHo Oosee 400 mUuppPOBBIX H300paskeHU
BTP-60I16, BTP-70, BTP-80 u BTP-3 (puc. 11) u mosyd4eHs! JaHHbIE, KOTOPbIE PENIAIOT MIOCTABICHHYIO 3a/1a9y
co3maHus Tu(ppPoBOro OII0Ka, COAEpPIKAIIETo onTHIecKne mopTpets meneit BTT.

a) 0)

Pucynok 11 — Onruxo-uudposoit 6mok BTT.
Harypusie potorpaduu BTP (a). Ludpossie m3o6paxenus TP (6)

Onrtudeckre TprHOOPHl UMEIOT OTPAHHUYCHHSI MO JAJbHOCTH, Ja)Xe B CIydac MPUMEHEHHs MaHKPATUYECKHUX
npubopos [13]. Kpome 3toro, cpemHee Bpemst pa3BeKK 3aBUCHT OT XapaKTEPUCTHK OIEpaTopa, KOTOpbie orpa-
HUYEHHBI €70 (PU3MYECKUMH BO3MOKHOCTAMHE [14].

[103TOMY MOKHO MPOTHO3HPOBATH, YTO B MEPCIECKTUBE HEOOXOIMMO NPHUMEHEHHE IOIOTHUTENIbHBIX CPEJICTB
paseeaku [15], obecrieunBarOmunX:

— CKAaHUPOBAHUE MECTHOCTH;

— mudpoBas 006paboTKa N300paKECHUH;

— (pUKcaIus rpaHUIl Pa3HBIX MEPEnagoB [[BETa U SIPKOCTH;

— MOCTPOCHHUE FeOMETPHIYESCKUX (DUTYD 10 JUHUAM PE3KUX Mepenaaos;

— UICHTH(UKALMS TTOJy4YeHHON (UTYPBI C TUIIOBBIMH LIEJISIMU;
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— BBIJJaYa PEKOMCHIANMI SKHUIAXY 10 00cIeI0BaHuIO BeisiBlicHHON BT T.

B kauecTBe 0JJHOTO M3 pelIeHNH JaHHOI 3aJa4ll MOKET ObITh PEKOMEH/IOBaHa JIOTIOJHUTENbHAS IOACUCTEMA
ONTUKO-ITU(POBON pa3BeNKH HA3EMHBIX IIeJIeH, B OCHOBE ONTHYECKON KOMIIOHEHTHI KOTOPOI! JIe)KaT alrOPHTM U
0aHK THUTIOBBIX ONTHYeCKHX opTpeToB BTT.
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Biprokos [.1O.
MACKYBAJIbHE ®APBYBAHHSI HASBEMHUX OB’EKTIB TA METO/HU iX POCII3HABAHHS

Y cTarTi poO3rNISAacThes MacKyBalbHe (apOyBaHHsS Ha3eMHHUX HEPYXOMHX OO'€KTIB Ta MeToau iX
pO3Mi3HaBaHHSA

Birukov LY.
MASKING OBJECT GROUND PAINTING AND METHODS OF THEIR RECOGNITION

The article deals with camouflage paint terrestrial fixed objects and methods of recognition
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