BIUAHUE NEPMOOUYHOCTU U3SMEPEHUA HABUTALUMOHHbLIX NMAPAMETPOB B LIM®POBbLIX
NMPUEMONHANKATOPAX CMNYTHUKOBbLIX PHC HA TOYHOCTb ONPEAENEHUA KOOPOUHAT
noaBMXKHOIO OB BEKTA

Ctpebkos B.B.

MockoBckuin rocyfapCTBEHHbIN TEXHUYECKU YHUBEPCUTET rpaxaaHCcKon aBuaumnm

K nepuwogy AauckpeTusaumm  HaBurauuoHHblx napametpoB (HIM) T  npegbsasnsioTcs
npoTtmBopeynBble TpeboBaHUA. C 0QHON CTOPOHbI, XenaTensHO YMeHbLUUTb T, MOCKONbKY 3TO NPUBOAMUT K
MOBbLILLIEHUIO TOYHOCTU U3MEPEHUA B CBSA3U C YMEHbLLUEHMEM BnUSHUSA ryKTyauui aBmxeHus obbekta. B
TO XXe Bpemsl, 4YacTtoe pellueHne HaBuraumoHHon 3agaum (H3) moxeT okasaTbCs HEBO3MOXHbIMU M3-3a
OrpaHMYEHHON MPOM3BOAUTENBHOCTU BblMMCIIUTENS annapatypbl notpebutens (All). MNosToMy 06bIYHO
cTpemdatcs yBenuumTe T OO 3HaA4YeHUW, Npu KOTOPbIX elle obecneynBaeTcsl 3adaHHas TOYHOCTb
MecToonpederneHns, a HeoOXOAMMbI TeMn BbldayyM HaBUraumoHHOW WHopmaunm obecneyuntb C
MOMOLLIbIO 3KCTpanonsumMM koopauHat obbekta, He Tpebywllen nepecyeTa KOOpAMHAT KOCMUYECKNX
annapatoB (KA) pabouyero co3sesgusi.

Ha npakTuke Mcnonb3yloTca Tpyu MeToAda onpefeneHnsa koopauHat noasukHoro obbekta (10) no
nameperuam HIM: meton HammeHblwnx kesagpatoB (MHK) meton onTumanbHOM NUHEWHOW unbTpauum
(OJ1®) n meton kBasvonTUMarnbHOW nuHerHoW dunsTpauun (KIN®P), npegycmatpusatrowmn obpaboTky ¢
nomowbto MHK curHanos, npoweawmx OnTUManbHbIA NUHEWHbIA UNLTP B KaXOOM M3 KaHanos
N3MEpPEHUI.

Cpean ctaTUCTU4eCcKMX MeTonoB 00paboTkM M3MepeHun Haubornbluee pacnpocTpaHeHue MMeeT
MHK. Xota B Al CPHC atot meTog B uMcTtoM Buae (6e3 npegBapuTenbHon ¢unbTpaumm B KaHamnax
N3MepeHns) He MPUMEHSIETCH, PACCMOTPUM €ro Kak OCHOBY AJ19 CPaBHEHUS C APYTMMY METOAAMMU.

PaccmoTpum 3aBMCMMOCTb OLIMOKM OT Mmepuoda AMCKpeTM3auuu Aans pewenns H3 ¢ nomowbto
MHK no opgHomOMeHTHOM BbibOpke. B  KayecTBe BenMUMHBLI, XapaKTepU3ylLEeNn TOYHOCTb
MecToonpegeneHusi, OygeM MCnonb3oBaTb paguvanbHylo  cpedHekBagpartudeckyto ownbky (CKO)
onpegeneHus KoopavHaT

0, = (P + Py +P)"?, (1)

roe Py , Py, ,P,, - onaroHanbHble YneHbl KoBapuaLunoHHOW maTtpuubl P owmnboK OLEHOK BEeKTopa
coctosHusa 10, paBHble aucnepcusam oWMBOK MO Kaxaon U3 [eKapTOBbIX KoopAuvHaT X, y U Z,
cooTtBeTcTBeHHO. [Npu atom ans CKO onpeneneHus koopamHaT no MHK nmeem

: NT? 5k
o-rMHI( = @I—vr |b-p) + 2 E ! (2)

rae I, - reomeTpuyeckuin aktop owmbKy TpexMepHOro mectoonpeaenenus, g, - CKO namepeHui
PHI, npegnonaratowmxcs paBHOTOYHbIMU, N - MHTEHCMBHOCTb LUyMa MO KaXAoW M3 KOOpAMHAT B MOAENM
dnykTyaumi napameTpoB ABwxkeHus 10, onucbiBaeMbix ANGPEPY3MOHHBIM FayCCOBCKUM MapPKOBCKUM
NpoLEeCCOM.

Ha puc. 1 nokasaHbl pacyeTHble 3aBucumocTn o,(T) npu obpabotke uameperHun HIM no MHK
(WTpUX-NYHKTUPHAsA NHKS), ¢ nomowbio OJ1® (cnnowHas nuuns) n KINO (MyHKTUpHas nuHus) ans crydas
n3MepeHus Tpex koopaumHaT no Tpem KA ganbHOMEpHbIM METOOOM B MpearnornoXeHuu, 4To GopToBOM
onopHbIn reHepaTtop (OI) aenseTca abcontoTHO TouHbIM. [pu aTom CKO unamepeHus nceBaoaanbHOCTU
npuHATa paBHon d, = 6 M, CKO uamepeHuna paguansHon ckopoctn @, = 0,6 m/c, CKO dnykTyauui
CKOPOCTU MOABWXKHOIO 00beKTa O = 2,24 m/c, adbdekTuBHaga wWvpuHa cnektpa dnykryauun y= 0,02 ¢t

reomeTpudecknii caktop I, = 2,65, ycnoHble koopamHatel M0 (0,0,1), a maTpuua yCnoBHbIX kKoopauHaT
KA paBHa

0 0 0
X=1 0 0. 3
010

Ha puc. 2 nokasaHbl 3aBucumocTn g;(T) npn obpaboTtke mamepenun HIM no MHK u ¢ nomoubto
OJI® gna npepcrtaBnsoLlLlero HaubonNbLUUMIN NPAKTUYECKUA MHTEPEC Cnydas U3MEpEeHUs Tpex KoopauHaT
MO u cosura wkanbl BpemeHn GopTtoBoro O no yeTtblipem KA npu cnegylowwmx UCXOAHbIX OaHHbIX:
OTHOCUTENbHAs HecTabunbHOCTL YacToTel O gi/ f = 107, g,=5m, g, =0,1m/c, O = 1 m/c, y=0,05 ¢t

I, = 4,00, ycnosHble koopauHaTsl 10 (0,5; 0,5; -0,5), maTpuLia ycnoBHbIX koopanHat KA

@2002, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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M3 kpuBbIX puc. 1 1 2 BMAHO, YTO Npu Manbix 3HavyeHusax T ucnonb3oBaHne OJ1P obecneunBaeT
3HaYUTENbHbBIA BbIUMPBIL B TOYHOCTU MO cpaBHeHutio ¢ MHK. 3TOT BbiMrpbIll 3aBUCUT, B OCHOBHOM, OT
XapakTepUCTUK COMYTCTBYIOLLMX NapamMeTpoB o, 1 G;/ f .

O, M O, M
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Mpu aToM Npu ManbIx 3HayeHusx T owmnbka npu ncnonb3oBaHun KJ1d HesHaumMTenbHO npeBbIlLaeT
owmnbky OJI®, ogHako npu pocte T ata owwnbka BoO3pacTaeT M Aaxe HaYMHAET C HEKOTOPOro MOMEHTa
npesbiaTb owWnbKy, mmetowyto mecto npu MHK. 3ToT adpdekt MOXHO OBBACHUTL Tem, 4YTO npwu
pasgencHon unbTpauum B KaXOoM M3 KaHanoB WM3MepeHusi TepsieTcs UHopmMauus o koppenauum
n3mepeHun B pasHbix kaHanax. 3a cyet atoro KJ1® Bcerga yctynaet B TodHocTtn OJI®, a B obnactu
6onbwux T, rae TodHocTb OJ1® ctpemuTcsa k TouHocTv MHK, KI1® obecneunBaeT TOYHOCTb, XyALUYO, YEM
MHK.
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EFFECT OF NAVIGATION PARAMETERS MEASUREMENTS PERIODICITY IN DIGITAL
GPS\GLONASS RECEIVERS ON POSITIONING ACCURACY OF MOBILE OBJECTS

Strebkov V.

This research investigates the radial one-sigma position error (UX) dependence on the navigation

parameters epoch T for each of three methods which are currently used in practice for computation of the
mobile object (aircraft or ground vehicle) coordinates, namely 1) least-square method (LSM), 2) optimum
linear filtration method (OLF), 3) quasi-optimum linear filtration method (the signals pass through optimum
filter in each of the measurements channels and subsequently are least-square processed) (QLF).

It is shown that in case if the coordinates computation based on the optimum linear filtration
method and the magnitude of T is small this method provides significant advantage of accuracy over LSM.
The advantage, however, mostly depends on the following parameters: one-sigma radial velocity error,
relative frequency instability of the onboard oscillator. In this connection, with T of small magnitude and
using the quasi-optimum method the resulting error is somewhat higher then that of OLF but with
T increasing the error also tends to increase and at some point even begins to exceed the error we get
using the least-square method. This effect can be explained by the fact that measurements correlation
information in different channels is lost during the separate filtration in each of the channels. Due to the
latter, quasi-optimum linear filtration is always inferior in accuracy to optimum linear filtration and with
T relatively high the accuracy provided by OLF tends to approach the accuracy of LSM. The third method,
QLF, provides lower accuracy then that resulted using the least-square method.




