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Ipumenuresnpao k PJIC 0630pa paccMOTpeHbl 0COOCHHOCTH HCTIOJIb30BaHMS YacTOThl Jlomniiepa B
3amaue QUIBTPAIUH IEKAPTOBBIX KOOPAMHAT M MOJHOTO BEKTOPA CKOPOCTH HAOIIOAaeMbIX 00BEK-
TOB. [IpoBesieH COMOCTaBUTENbHBI aHAM3 Pe3yJbTaToB (WIBTPALMU PacCMAaTPUBAEMBIX Hapa-
metpoB it PJIC 0630pa, paboTaronux B pa3IMyHbIX IUana3oHax JUIMH BOJIH.

Kniouegvie cnosa: GpunpTpanms no KOHEYHOU BBIOOPKE, METO]] HAUMEHBIINX KBAIPaTOB, Pajnualib-
Hasi CKOPOCTb, TIOJTHAsi CKOPOCTh, OLIEHKA MPSAMOYTOJIbHBIX KoopauHat, PJIC o0630pa.

BBeaenne

B pabore [1] paccmarpuBanmck BozMoxkHOCTH 0030pHBIX PJIC Mo ¢umeTpanny moaspHBIX KO-
OpIMHAT M apaMeTpOB JBKEHHS Lieneil. JlaHHas paboTa onupaeTcsi Ha BbIBOJIbI, MPHUBEICHHBIC B [1]
W pa3BUBAcCT MOJyYEHHbIC Pe3ylbTaThl MPUMEHHUTENHHO K QuibTpaM Kanmmana B mpsiMOYTroJIbHOU CH-
cTeMe KoopauHart. [Ipu 3ToM paccMOTpeHHe TOJIBKO NMPSIMOJIMHEHHONW TPAeKTOPHH JBIKEHHS TpeOyeT
WCTIONB30BaHMS JUCKPETHBIX (QUILTPOB HE BbIIE 1-ro mopsaka. OCHOBHOW 3ajadell HACTOSIIEH pa-
OOTBI SIBJISIETCS aHAJIN3 BIMSHUS MPSIMBIX OIIEHOK PaJMAIbLHON CKOPOCTH Ha KOPPEISIIIMOHHYIO0 MaTpH-
Iy OmMOOK M3MEPEHUs MPSIMOYTONBHBIX KOOPAMHAT. AHAJIU3 MIPOBOJUTCS METOJIOM COINOCTaBUTENb-
HOTO MOJICJINPOBAHMS PE3YJIbTAaTOB (PUIBTPALlM BEeKTOPOB HabmoaeHus. [Ipu 3ToM BekTop Habmoaa-

EMBIX TIapaMeTpoB @ BKIIOUaeT B cels JubO0 MMOCIIe0BaTENhbHOCTh PA30BBIX OIICHOK pPaTUuallbHOM
nanbHocTH () v asumyta (P ), 1u60 paguanbHON qanbHOCTH, paguaibHol ckopoctu (V) u asumyra:
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KH pa30BOIro OUCHHBAHUA UMCIOT HOpMaJ’IBHBIﬁ 3aKOH pacnpeACiiCHUA C HYJICBBIM MATCMATUYCCKUM
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OKUJIaHHEM U JHCIIEpCUei cf, c\z,r , 1 Gé mia r, Ve uf.

Bekrop cocrostHust Oy, 3aaeTcsi U3 yCIOBUS cuHTe3a (QuibTpa 1-To Mopsiika B IEKapTOBON
cucreme koopauHat. OH BKJIIOYAET IJIOCKOCTHBIE MPSMOYTOJIbHBIE KOOPAMHATHEI X (ceBep), Z (Bo-

T
CTOK) U ckopoctH ux mamenenust V,, V,: a,, =|| X Vg, 7z, || . PaccmaTpuBaercst Takke BeKTOp
COCTOSIHUSI, BKJIIOYAIOIIUI I TOJIHYI0 CKOPOCTb COIPOBOKAAEMOro 00bEKTa @, =V .

IIpennosnaraercs, 4To CONPOBOKIAEMBIE IIENT HAXOAATCS Ha JANBHOCTSX, MPEBHIAIOIINX He-
CKOJIBKO JIECSITKOB KMJIIOMETPOB. DTO OOCTOSTENHCTBO IMO3BOJISIET OIPAHUYMBATHCS yUETOM TOJBKO
MIEPBBIX TMPOU3BOIHBIX MPH 3aJaHUU MOJIENEN MPSIMOJIMHEHHOTO JABIKEHHUS OOBEKTOB B IOJISIPHON CH-
cTeMe KoopAuHar. JlaHHOE MPEAIONOkKEHNE TO3BOMAET Ul NOIYYEHHs KOPPEJSLHUOHHBIX MAaTpHIL
OIIMOOK (HUIBTPAIMHU MPSIMOYTOJIBHBIX KOOPJMHAT MCIIOIb30BATh KOPPEISIIIMOHHBIE MaTPHUIIBI OITUOOK
¢bubTpanun chepruyecKiux KOOPANHAT C IPUMEHEHHEM M3BECTHOM METOIMKHU repecyeTa omuook [2].
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Iepecyer ommMOOK M3MEpPeHUs MOJSIPHBIX KOOPAMHAT B OLIMOKH U3MePEeHHs MPSIMOYT0JIbHBIX
KOOPAMHAT

Jl1s1 TosicHeHUs TiepecyeTa U3 MOJIIPHBIX KOOPAMHAT paccMOTpUM puc. 1. Bekrop Habmomae-

MBIX ITapaMETPOB BKIIIOYACT B ceOs Pa30BBIC OLICHKH JaJIbHOCTHU ff " asumMyTa ﬁ t » HOJJYYCHHBIC 3a
rf1 I‘-f2 Blf B2f

N
0= X, Xy,2,2, | HEOOXOmMMO mepecuMTaTh B HPAMOYTOIBHYIO CHCTEMY B COOTBETCTBHH C H3-

T

nBa 0030pa (KOHTAKTa C 1enbio) O, = . g onpenencHusi BEKTOpPa COCTOSHUS

BECTHBIMH, HOCSAIIMMH HEJIMHEHHBIN XapaKkTep, BRIPAKCHUsIMU X = I COSP, Z=rsinf (puc. 1).

0 2 Z, Z BOCTOK

Puc. 1. ®unbTpyeMble 371€MEHTHI B IEKapTOBOM CUCTEME KOOPAUHAT

[TonHblil BEKTOp CKOpoCcTH V MPEACTABIEH HA pUC. | B BUJIE OPTOrOHAJIBHBIX COCTABIISIOLIUX
B mosisipHO# cucreme V,, Vig u B npsMoyronbHoit cucreme koopaunat Vy , V; . Tlpupamenue namib-

HOCTH ¥ a3UMyTa 3a HHTepBa oOpareHnst K nenu (1,4, ) cocraBnsier Ar u AP cooTBETCTBEHHO.
JUist epecyeTa 3IeMEHTOB KOPPEISLHOHHON MATPHIIbl OIIMOOK (UIbTPALH U3 TIOJSIPHON B
IPSMOYTOJIBHYI0 CUCTEMY KOOPJMHAT BBOJIUTCS JMHEAPU30BAHHBIM MaTpUuHBIN oneparop H,, (BbI-

paxernne (3) uz [1]). Jnsg manHOTO Cciydast MaTpudHas QyHKIUS h(@), 3a/1at01asl B3auMOCBS3b BEK-

X rcosp
A Vv V. cosP —rV, sin
TopoB o u O, pasHa: h()= ZX =" EsinBB P , 1)

Vv, V, sinB+rVg cosp

AB

Ar
rae VB = —— — CKOPOCTb U3MEHECHUS a3UMYTa; V, = —— — pajualIbHas CKOPOCTb.
003 003

3uaueHust deMeHTOB Marpunsl H,, ompexenstorcs uyacTHeIM U PepEHIIMPOBAHUEM
3NIEMEHTOB (DYHKIIMOHAIBHON 3aBUCHMOCTH O Ka)KIOMY U3 SJIEMEHTOB BEKTOpA COCTOSIHUS:

COSPy 0 — 1, SN By 0
oo —Vp, SinBy  cosPy  —Vy, sinBy —nVg, cosPy  —ri sin By )
Xk sinBy 0 r COSPy 0

Vg, cosBy  sinBy Vyy cosPy —n Vg, sinBy 1 cosPy

ManI/IHa OIINOOK OLICHKH MPAMOYTOJIBHBIX KOOPAWHAT U COCTABIAIOIINX BEKTOPA CKOPOCTHU B
06IJ.ICM BUJC OIIPCACIIACTCA BhIPpAKCHUCM

T

szk = szerBkazk = (3)
T

szvrk = szerVr[}kazk = sz (4)
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3nech Rer — ONOYHO-IMaroHabHAs MaTpUla OMMOOK (QMIBTPALMH MOJSPHBIX KOOPAWHAT
IIPY HAIMYUM OLIEHOK JANBHOCTH M a3uMyTa; RrVer — OJI0YHO-IMAaroHaNIbHAsT MaTpULa OLIMOOK

(GWIbTpay MOJSAPHBIX KOOPIUHAT NPU HAJMYUK OIIEHOK NATBLHOCTH, PaJAHaIbHONW CKOPOCTH U a3u-
MyTa; Ry, — KOppensuMOHHas MaTpula OMOOK (HIBTPAMU JATLHOCTH MO KOHEYHOH BBIOOPKE
OIIEHOK AanbHOCTH (BBIpaskenue (6) u3 [1], Beipakenue (6.3.30) u3 [3]); RrVrk — KOppeJIsLIMOHHAs

MaTpuIia ommuOOK QUIBTPAIMH JATBHOCTH 10 KOHEYHOH BHIOOPKE OICHOK NALHOCTH M PaTUalibHON
ckopoctH (Bepaxkenue (9) us [1]); Rl3k — KOPPETSIINOHHAS MaTpHIla OMHOOK (UIbTPALUK a3uMyTa

[0 KOHEYHOH BBHIOOPKE OIIEHOK a3UMyTa pacCYMTaHHAas IO BhIpaKeHUIo (6) u3 [1] mpuMeHNUTENBHO K
A3UMYTY.
Benennslii B [3, ¢.228] u nucnons3zyemsli B [1] npu onpeneneHuu KOppeasiuOHHON MaTPHLIBI

R

Hus. BenmmunHa ero mponopnuoHalbHA OTHOIICHHUIO AWCIEPCHN OMIMOKW ONEHHBAHMS AATBHOCTH K
KBaJIpaTy €€ NpUpamenns 3a T s, BCIEJCTBHE OIIMOOYHOIO OLEHUBAHMSA paJuaibHOM cKopocTH. [Ipn

ey ? 6espasmepHbIil Kodddument Cq = G2 / T0263c5\2,r NPUHAMAET TOJILKO MOJIOKUTENBHBIE 3HAYE-

3
Ce =0 Boipaxenue (4) nepexoaut B Boipaxkenue (3). Pesynbrarsl pacdera CKO ommbok duibTpanmn
KOOPJMHAT X M Z TIPEICTaBIICHHI HA PHCYHKE.

m.(kb.< Mpw: T, =10¢ 7 =90xu CAEAT)
TN G i
400 . k=4const
. ~ (k.B),Ce =0} N
560 S ‘\ \\\(/’{ c,(kB).Co - f .,);
3 SN S 270 1—4—‘ —t—
Teeld ~ p 2 ) /|0, A0 100 -uy
e S o= o, (kB Ce=11 '\ / 1 7 )
200 e e SR T ) }\/; 2R 4
B=30°const \[Gx(/chﬁb.(}.)zll]/'ﬁ Tos
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Puc. 2. 3aBucumocts CKO ommbok GpuiabTpaiy AeKapTOBBIX KOOPAUHAT OT JJTMHBI BBIOOPKH M a3UMYyTa LeIH

Kak BumHO u3 rpadukos (puc. 2, a), 3Hadenuss CKO ommbok puiabTpaninu 3aBUCAT Kak OT
JUTMHBI (PUKCUPOBAHHOM BBIOOPKH (HOMepa miara) K, tak u ot 3nayenus kodpduuuenta Cg. [pu

Ooyiee TOYHBIX OLEHKaX pajualibHON cKOpocTH (QYHKIHUS yObIBaeT ObicTpee. OTiiMuMe HadallbHBIX
3HA4YEHUH JUI KOOPJUHAT X W Z 3aBHCHUT OT a3UMYyTa COMPOBOKAAEMOTI0 OOBEKTA.
Ha puc. 2, 6 npencrapieHa coBokynHocTh 3aBucumocteii CKO ommbok GuiabTparuu mno ko-

opauHataM X U Z (Oy, o, ) OoT asuMyTa 3 mpu $puxcupoBanHo# nanbHOCTH (I = 90 KM) U PuKCHpO-
BaHHOU JUIMHE KOHEYHOU BHIOOPKH (K =4 ) s C@ =0 u C® =11. U3 puc. 2, 6 BUIHO, YTO 3aBUCH-

Mocts CKO ommbku ¢unbrpanuu GX(B) OT a3UMyTa COBIAJAET C rpaKoM G, (B) pu I = const ¢
ydeToM casura Ha 90 rpagycos: o, ([3) =0, (B+90 ) Brone cootBercTBYIOIIEH OCH (Gi BJIOJIb X,

c? BJIOJIb Z ) OomrOKa 00yCJIOBJIEHA JIMIIb OIMIMOKON (hHIIBTPALUK JaIbHOCTH. B10JIb OPTOrOHANIBHOM

ocu ommOKa 0o0ycoBJIeHa OIIMOKOW OLIEHKH a3UMYTa, YMHOKEHHOH Ha TAIbHOCTb.

[lony4yeHHsle pe3yabTaThl HAMISAHO JEMOHCTPUPYIOT YMEHbIICHHE OMIMOKH (DMIBTPAlud B
IPSIMOYTOJILHOM CHCTEMe KOOPAMHAT, 0COOEHHO mpH jiuHe BbiOopku K =2...10 u Ha asumyTax Oyu3-
kux K 0° mu 180° (U1 KoOpIUHATHI X ) M Ha a3uMyTax B paiione 90° mmu 270° a1t KOOpAUHATBL Z

Koppensunonnast MaTpuia omin00K (pUIBLTPALINH TOJHOH CKOPOCTH
s penienns 3aauu CeNEKIMHM CKOPOCTHBIX 1ieJield Ha (JOHEe MATOCKOPOCTHBIX MO 3HAYEHUIO
ITOJIHOM CKOpOoCTH HeoOxoauMa oreHka V [4]. Kpome Toro, mojHas CKOpOCTh HalpsSIMYyH0 B3aUMOCBSI-
3aHa ¢ cocTaBisoluMu Bektopa ckopoctu V, , V, (puc. 1), HCHOnb3yeMbIX IIPH TPAEKTOPHOM COIPO-
BOXKJICHUHU 1I€JIEN CIIEIYIOIIUM BBIPAXKEHUEM:
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V =h(B)= V7 +VZr2 = V2 +v?2 | )

ManI/IIIa OIIHOOK OLICHKH ITOJIHOM CKOpPOCTH IIpU OLCHKE OJAaJbHOCTU M asuMyTa U IIpU
paCcIMPpE€HHOM BEKTOPE COCTOAHUA ONIPEACIIACTCA COOTBETCTBEHHO CICAYIOINMHA BBIPAKCHUSAMMU:

Ry :HVerBkH\-l/—k' (6)
vark = HVerv,Bk H\Ik- (7)
Marpuna nepecdera HVk €CTh pe3yJbTaT YacTHOTO nudepeHnrpoBaHns BEeKTOpHOU HyHKIHH (5).

oh(@) oh(@) oh(e) 6h(e)

1 2
=TIV« Ik Vr

Ha puc. 3 npencrasnena 3aBucuMocTs CKO ommoku GriIbTpauy moTHONH CKOPOCTH OT IIJTH-

Hy = 0 Vg, -rkZH . (8)

HbI BBIOOPKH MEPBUYHBIX OLEHOK Ul pa3sHbIX 3HaueHuii koddduurentoB Cg, a paKkypcHbie 3aBHCH-
Moctr CKO ommOku ¢puinbTparuy moJTHOW CKOPOCTH, ISl TPEX BApUAHTOB JTaTLHOCTH — Ha puC. 4.

i ITpu:
Ry | —(C, =0 Ts.=10c

003

m/c ' 5 2
/30“ F —Cg =1 oy, =25m/c r =90 kM
[ — (‘@ =11 &,=75m/c G.=250M
o - [ Co=64 0y, =312520/c B = 0.33
™ o 7 [—=Co =4096 &, =0390Lw/c @ =15

o) G, (¢) Gy (9)

Aa,,(()“)i:',,v- / \ //_
270° ( \ 270° f/ \\ _ / 270°

.

1 =0,15r0% 15 =0.500 5 73 = Tiax

Agp =136 Agp=70" A@=38° ¥
~—

=== —
180 180°

a 0 8
Puc. 4. 3aBucumocts CKO ommbKku GribTpaIiiy MOTHOH CKOPOCTH OT paKypca U JaTbHOCTH 00BEKTa

3nayenne CKO ommbku GuibTpannu 3aBUCHT OT pakypca ¢ (yroi MEXKAy BEKTOPOM CKOPO-
cti ¥ nuHueln BusupoBanus PJIC-uiens cM. puc. 1). Ha pucyHkax mITpuXOBBIMU JTMHUSIMH TTOKa3aHBI
pPaKkypCHBIE 3aBUCUMOCTH Oy ((p) Jutst HekorepeHTHBIX PJIC, a CrutomHbIM — [ KOT€pEeHTHBIX C Olle-
HUBaHUEM paJnajbHON cKopocTHu nenu. Ha puc. 4, a paccMoTpeH ciydail, Korja 1meib HaXoJuTcs Ha
JaJIbHOCTH, COOTBETCTBYOLIEH 15% oT MakcumanbHOM nansHocTy aeictBus PJIC (1h,y). Ha puc. 4, 6

1 4, 6 IOKa3aHbl T€ K€ 3aBUCUMOCTH, IIipu I}, paBHO# 50% n 100% 0T Ihyay. ITapamerper PJIC coort-

BETCTBYIOT NPUBEJCHHBIM Ha puc. 3. Eciu cuntath 3 (heKTUBHBIM CHIDKEHHE OIIMOOK (HIBTPAIN
HOJIHOHM CKOPOCTH He MeHee 4eM Ha 25%, To Ha puc. 4 cepbIM LIBETOM BBIJIEJIEHBI CEKTOpa PAaKypCoOB
AQ, B KOTOPBIX HCIOJIL30BaHHE OLEHOK YacToThl Jommiepa addexruBHo. [llupuna Takoro cexropa
(mpu mBwxennn Ha PJIC m ot PJIC) ymenbpmaeTcss ¢ pocToM HaibHOCTH A0 Lenu ot 136° (mpu
r.=015-r ) no 38° (mpu I, =r ). Takum oOpasom, ecan PJIC mmeer napamerpsl, MPUBEACHHbIE
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Ha puc. 3 ¥ MHUHHUMAJIbHAS mrpuHa CCEKTOpa, B KOTOPOM 3(1)(1)CKTI/IBHO HCIIOJIB30BAHUEC OICHOK Vr

orpanndeHo 3HadeHreM 30°, To M manHoit PJIC ncmonp3oBanue omeHOK 9acToThl Jlommiepa 3¢ dek-
THUBHO Ha BCEX JAAJTBHOCTSX.

Conocrasiienne kadyectsa puabTpanum 1Jast TunoBsix PJIC 0030pa

ComnocraBuTenbHBIN aHANIN3 NTOKa3aTeIel kadecTa GUIbTPALMK IPOBOAMIICS IS MIATH TUIIO-
tetndecknx PJIC pa3HBIX 4acTOTHBIX aHara3oHoB: MeTpooro (MB), nemmmerpororo (IMB) u can-
tumetpoBoro (CMB). 3nadenust ganubsix TTX BbIOUpannch ¢ yd4eToM HX (PU3MUYECKON pean3yeMo-
CTH, a UX 3HAUYCHUS CBEACHBI B TAOJIHUILY.

3nauvenun nokaszareieit TTX runorernuecknx PJIC

PJIC1 PJIC 2/3 PJIC 4/5
Jlnana3oH Hecyllel 4acToOThl MB JAMB CMB
CKO orneHk1 JankHOCTH C, , M 25 250 50
CKO ouenku asumyTa G, Ip 0,83° 0,33° 0,45°
CKO oueHku paguanbHoOil CKOPocTH Oy, , M/C 5 15 1
Iepuon 0630pa, Tye,, C 10 10/5 10/5
3uauenue ko3pduuuenta Cy 0,25 2,78/11,01 25/100
MakcuMainbHas JaabHOCTh OOHapyxeHus I, , (kM) 350 360/90 50

PJIC 2 u 3 oTiin4aroTcsi TEMIIOM 0030pa U MaKCHMaJIbHOM AalibHOCTBIO 0O0Hapyxenus, PJIC 4
U 5 IMEIOT OTJIMYHMS JIWIIb B 3HAYCHUH TIepHOoIa 0030pa.

Owubku unempayuu oanrvrocmu. J{nsi aHann3a OTHOCUTEIHFHOTO CHIDKEHUS OMIMOOK (PHITb-
TpalyM JaJbHOCTH 3a CYET MCIIOJIb30BaHUS OICHOK 4acToThl Jlommiepa, BBeaeM KO3(hGUIUSHT (-

dexrusHOCTH DrnbTpaumn K, (K):

VR 3200 =Ry ()
R gy, (K)

100%. 9)

Ka, (K) =

rae R, 1(k) — CKO omm0ku GpuiabTpauy JaabHOCTH NPHU OlleHKe f 1 ﬁ (3);

/R rVan(k) — CKO oumb0ku punbTpaiuu JaibHOCTH P OlleHKe [ \7r u ﬁ (4).

Ecnu mpoBecTn pacueT B COOTBETCTBUM C BbIpaxkeHueM (9) mns xkaxnoi PJIC u pesynbraTt
MPECTaBUTh B BUJIE TPAQHKOB, TO YBUAMM, YTO HAMOOJIbIIAS JUHAMHUKA pOCcTa HAOII0JaeTCs TPy T10-
SIBJICHUM BTOPOH OLEHKHM KoopauHat. 3aBucumocts K, (k) mns xaxmoro tuma PJIC mMmeeT TOYKY

IKCTpEMyMa, TTOJIOKEHUE KOTOpoil MoxkeT ObITh mpu K =2 «PJIC 1» wmm ke B paiione k=7...8 mis
«PJIC 5». Hawmnyumas sddexruHocts mposiBisercs miasi «PJIC 5». JlanHbiid (akt oOBsCHICTCS
0O0JIBIIION OMIMOKOW PAa30BOTO OIEHMBAHUA AalbHOCTH. i cTanmmii metpoBoro nuana3ona (PJIC 1)
He3HaunTenbHast 3 ()EeKTUBHOCTP MOSCHSIETCS, B YaCTHOCTH, U 33 CUET JOCTATOYHO BHICOKOW TOUHOCTH
OTICHUBAHUS JAITBHOCTH.

Owubxa punvmpayuu dekapmosvix Koopounam. BinsHIe TOTIOIHUTEHLHOTO apaMeTpa Ha

pe3ynbTaT mokazano Ha npumepe CKO ommOku GuiibTpaiuu KOOpAUHATEL X (Gx = Rezi11 ) B xa-

4ecTBe nokasarens d(dexTuBHOCTH BBeeH Kooppuument Ky (k,B):

\/R Xle(k, B) - \/R XZVrll(k' B)
VR (k. B)

rie R yz1(K,B) — CKO oummbku ¢punpTpamyy KOOpAMHATEL X TIpH oneHke F 1 B 3);

Ka, (k,B) = -100% (10)
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R v, 11(k B) — CKO ommbku GpunbTpanny KOOPAUHATHI X MPH OLEHKE f \/Ar u [3 (4).

Ha puc. 5 npusesenst 3aBucumocts kooduruenta K, ot asumyra must 15%, 50% u 100%
0T MaKCUMaJbHOHM NanbHOCTH oOHapyxeHUs kaxxaoi u3 PJIC. U3 3aBucumocteit K Ay (B) ma puc.5

MOXKHO OTIPEAETUTh MIHPUHY a3UMYTAIFHOTO CEKTOpa, B Mpeeiax KOTOPOro UCIOIh30BAHUE OIEHOK
paauanbHON CKOpOCTH A(PGHEKTUBHO MPH CONPOBOKIACHUM BO3AYIIHBIX Ienel s kaxmoi PJIC mpu
TpeX BapHaHTaX JAbHOCTH. DPGPEKTUBHOW OYJEM CUMTATH OIEHKY, TOYHOCTh KOTOPOU YIydIIaeTCs
Ha 25% wu Gonee. 3aBucumoctu mist PJIC 1, 2 He mpuBeneHbl, TOCKONBKY JTHOO HE OBUT MPEBBIIICH
25%-1i mopor (PJIC 1), b0 MakcCUMaIbHBIA pa3Mep CEKTOpa COCTABHII BCETO JIWIIH CTUHHIILI TPaTy-
cos (PJIC 2).

Ky (B) 1, PJIC3 K,y () £\ PJIC 4, PJIC 5

20% / L——l \ \ 20%

r —1331\1\1 AB=122°

10%+ /_ _ — —r=45M AP =58° 10%+
ya 7=90xM AB=30"°
0% Mo i ‘ e\ 0%

90° 135° 180° 25° § 90"

Puc. 5. 3asncumocts K, (B) ot asumyra nenn npu pukcnposanHoii JnHe BHIOOPKH

U3 puc. 5 MOXKHO CIENATh BHIBOJ, YTO MCIOJL30BaHUE OLEHKH V, BO BCEM JMAIa3oHE Jajlb-
HocTel aktyanbHO Jmiih 4 PJIC 3 (memmumerpoBoro quama3oHa cpenHeil JanbHOCTH). [t MamoBsI-
cotabix PJIC ucnonb30Banue OLEHKH V, LETECO00PA3HO TOIBKO HA MAJIBIX JAJbHOCTSIX.

Owubku punompayuu noaHou ckopocmu. Pe3ynbrat GUIBTPALK TOIHOTO BEKTOPa CKOPO-
CTHU sBiIsAeTCs (PyHKIMEH OT HECKOJIBKUX IEPEMEHHBIX, IIOCKOJIBKY OH 3aBHCUT OT Pe3YyJIbTaTOB OLIEH-
KM BCEX MEPBUYHBIX AaHHBIX. OlleHKa TONIMICPOBCKOM YaCTOTHI YMEHBIIAECT OMIHOKY (DHIIBTPAlUK
TIOJIHOTO BEKTOpa CKOPOCTH. JlJIst OLICHKH TpeIaraeTces NCnoib3oBanue koappuuuenta Ky

YRy k) — Ry (ko)
JRy(k.9)

rae /Ry, — CKO ommbku duiibTpaliiy CKOpOCTH MO oleHKkaM F 1 B (6); Ruve — CKO ommbku

Ky, (K@) = 100%, (11)

(HIBTpAIH CKOPOCTH TI0 oueHKaMm f, V. u B (7). 3aBucumocts K ay (K,¢) mpu k=4 or paxypca

MPUBEACHA HAa PUCYHKE.
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Puc. 6. 3aBucumoctp K Ay OT PaKypca Lenu U JanbHOCTH s Kaxzoro tuia PJIC npu k=4
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U3 puc. 6 cnenyer, uTo 3PPEKTUBHOCTH MPOSBISICTCSA ¢ YMEHBIICHHEM JITUHBI BOJHBI U yBe-
JIMYCHUEM Tieproaa ob3opa. Haubonbmme cextopa pakypcoB, B KOTOpbIX Ko3ddumuent K Ay TIpe-

BhImaet 25% (1.e. HarOompImii 3 (HEKT OT ONEHKH PagUabHON CKOPOCTH), JOCTUTAIOTCS TIPH 3HAUE-
HUAX pakypcoB Omu3kux k 0° u 180°. Ilpu mBmkeHnn menm Ha pakypcax Omm3kux k 90° xk 270° nc-
OJIb30BaHUE JIOTIOJIHUTEIILHOTO MapaMeTpa HE YIydIlaeT TOYHOCTh (DUIIbTPAIUHU, a ONIMOKa (hUITb-
TPALWMK [PH 3TOM MaKCUMalbHa. AHATH3NPYA pesynbTaTel pacueto K, (K,¢) npu pukcuposantom

3HAYCHUH PaKypca, NadIbHOCTH M a3MMYyTa IIeJTU MOXHO CKa3aTh, YTO UCIOIB30BAHUE OIICHOK YaCTOTHI
Jommutepa 1eu sl OnpeneIeHus MOTHOW CKOPOCTH d(h(PEKTUBHO JUIIH MPH OOJBIINX OIHOKaX M3-
MepeHHs JabHOCTU (COTHH MeTpoB). Kpome Toro, HauGosbmas 3QQGeKTUBHOCTh HAOIrOMaeTCs Ha
BTOpOM 0030pe. [Ipu nanpHeNIIeM HAKOTUICHUY U3MEPEHHUI OHa CHUYKACTCSL.

3akiaouenue

PaccmoTpeHo BiusHUE OLEHOK 4acTOThl Jlomnmiiepa Ha MOKa3aTely KayecTBa (GUIbTPALUY JIU-
HeiHbIx TpaekTopuii B PJIC 0030pa. B nepByro odepens CTOUT OTMETUTD, YTO UCIIOIB30BAHUE YaCTO-
1o Jonmiepa anst GUIbTpauuy paguaibHON AadbHOCTH, IPSAMOYTOJIbHBIX KOOPAMHAT U TOJHOM CKO-
POCTH TIeNT UMEET CMBICH [T paccTossHUK He npeBbimatonux 100—150 km. [Tpu 061pmmx ynaneHmsx

BO3/LYIIHOTO 00beKTa 9Y(YEKTUBHOCTD MAafaeT 3a cueT OBICTPOro pocra npousseneHus opl (ouwmbku

HM3MEpEHHUs [TONIEPEYHOI KOOPMHATEI).

C yBenuyeHHEM JUIMHBI BOJHBI OIIMOKA U3MEpPEHMs paauaibHOM ckopocTH pacrteT. IlosTomy
s PJIC MB, o0nanaroniux BbICOKOH TOYHOCTHIO U3MEPEHHUS JabHOCTH, HCIIOJIb30BaHUE OLICHOK Ya-
cToThl Jlommuiepa ¢ TOYKH 3peHHUs MOBBIICHUS () (EKTUBHOCTH OLCHUBAHUSI KaKUX-THOO0 KOOPIUHAT
He uMeeT cMbicaa. Yero Hemb3s ckazate mpo PJIC MB, obnanatomie ommOKoON OIleHUBAaHUS albHO-
CTH B COTHU MeTpoB U Oojee. [loBbleHne Tema 0030pa B OOJIBLIMHCTBE CllydyaeB MIPUBOIUT K yBe-
TUYeHHIO 3G PEKTHBHOCTH MCIIOIB30BaHUS OIICHOK YacToThl Jlonmiepa.

Heo6xonumo oOpaTtuTh BHUMaHKE, YTO MPUBEICHHBIE PE3YIbTAaThl KaCArOTCA JHIIb IOKa3aTe-
niel KayecTBa (PMIIBTPALMK MAapaMeTPOB JTUHEWHBIX TPAEKTOPHH BO3MYIIHBIX OOBEKTOB. Pe3ymbTaThl
JAHHOW CTaThbHM HE 3aTParvBalOT BO3MOXXHOCTH CEJIEKLUH ABIXKYIIUXCA Heield Ha (oHe macCHBHBIX
MIOMEX, a TaKKe BOIIPOCHI 3aXBaTa Ha COMPOBOXKACHUE TPAeKTOpUN IBIKyIIUXcs 1eneil. He ananuzu-
POBaJIOCh U BIMSHHUE OLIEHOK PaJUalbHONH CKOPOCTH Ha PEe3yJbTaThl OTOXKICCTBICHUS BO3TYIIHBIX
00BEKTOB, a TaK)Ke CHUCTEMHBIE TMMOKa3aTeln KadecTBa BTOpUYHON oOpabotku PJIU (kosddunmeHt
JIO)KHBIX TPAcC, BEPOSATHOCTh 3axBaTa Ha CONMpPOBOXIEHHE U Jp.). COBOKYITHOCTh JTAaHHBIX BOIPOCOB
MOJKET SIBJISTHCS MPEIMETOM JAJIbHEHIITNX MCCIIECI0BAHHUH.

THE APPLICABILITY ESTIMATES FOR DOPPLER FREQUENCY FILTERING IN
CARTESIAN COORDINATES AND COMPARE THE RADAR FILTERING FOR
DIFFERENT WAVELENGTHS

S.A. GORSHKOV, V.N. ZAVIZHENETS

Abstract

The Doppler frequency features in the filtration problem of Cartesian coordinates and total ve-
locity vector of observed objects for radar survey are considered. Comparative analysis of filtration
parameters under the radar survey for different wavelengths, are held.
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