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Abstract — Two cell-matrix structures of basis functions for
smoothing by means of a joint processing the data of trajectory
measurements with spatial and temporal redundancy were
considered.

1. BBegeHue

TpaeKkTopHble W3MepeHusi — 3TO Mpouecc uamepe-
HUSI NEPBUYHBLIX NapaMeTPOB MOSIOKEHUS M ABWXKEHUS!
obbekTa. MoaToMy BaxHoW ABRsieTCs 3anaya paspaborT-
KW ¥ NPUMEHEHUs! HOBbIX NPUKNaaHbLIX METOA0B aHanmaa
TpaeKTopHoi WHbopMaLuum, 6asupylolwmxcst Ha rmékoM
UCMONb30BaHUM U3GLITOYHLIX OaHHBIX W3MepeHun Ans
NOBbILLEHUs TOYHOCTM U JOCTOBEPHOCTU pe3ynbTaToB.

2. OcHOBHas YacTb

BaxHol xapakTepucTUKON TpaeKTopHOW WHGopMa-
LUun ABNseTcs NpoCcTpaHCTBEHHas U BpeMeHHasi U3bbl-
TOuYHOCTb. [pocTpaHcTBeHHas usbbiTouHocTb (M) BO3-
HUKaeT M3-3a MHOroKpaTHoro Ay6nuposaHus UsmepeHun
pasnuyHbIMM M3MepUTEnbHLIMU CPeacTBaMM, @ BpEMEH-
Has n3bbiTouHocTs (BU) obpasyetcs Bcrnencteue Bbico-
KOro tTeMna cbema WMHdopmauun. OcobeHHocTbo Tpa-
€KTOPHbIX U3MEpeHU SBNAETCS UCKMIOYUTENBHO BbICO-
kasi Tpebyemasi TOYHOCTb M TecHasi B3aMMOCBsi3b Mpo-
LeccoB usmepeHui n o6paboTku nHpopmaumu.

B cepeauHe 80-x ronoB nosiBUNUCH onpeaeneHHble
BO3MOXHOCTU Ansi pa3paboTku MeTodoB HeNUHEeNHOro
afanTUMBHOrO OMNTUMArbHOrO criaxuBaHus [1], no3so-
nsolne CoBMECTHO peanu3oBaTbh NPOCTPAHCTBEHHYIO U
BPEMEeHHYI0 M36bITOYHOCTb AaHHbIX BHELUHETPaeKTop-
HbIX n3mepeHuin (BTW), uto sBnsieTca cneactsmeM npo-
rpecca B pasBUTUM BbIMUCMUTENBLHOW TeXHWUKW, obnaaa-
tolert 6onblMM GbicTpoaericTBUEM U NAMSTBIO.

[na nonuMHoMManbHOFO OMUCaHUSI CTOXacCTUYEeCKUX
TpaeKkTopuin NpyY COBMEeCTHOW peanu3auuu npocTpaH-
CTBEHHOW W BpEeMEeHHOWN W3BbITOYHOCTU BBOAUTCH CU-
cTeMa 6asucHbIX yHKUMIA U BeKTOp ko3hULMEHTOB
crnaxueatowero nonuHoma [2, 3], coctaB U Benv4yuHa
KOTOpOro noanexar onpeaeneHuto B xoae obpabotku. B
naHHo paboTe npeanoXeHbl ABE KNEeTOYHO-MaTpUYHble
CTPYKTYpbl 6a3UCHbIX (YHKUMI Ansi OCyLLeCTBNeHUs
CrnaxvBaHus nyTeM CoBMecTHOW 00paboTku AaHHbIX
BTW, obnapatowmx NpocTpaHCTBEHHOM U BpPEeMEeHHOM
136bITOYHOCTbLIO.

MepBas cTpykTypa:
e.(1) 0 0
o(t)=| 0 @, (1) 0 |
0 0 o.(1)
Ae @, (1) =|(t—1,)"..(t =1, )*...(t=1,)"|;
I1=x,y, z

m — creneHb CrnaxvaaloLero nofiMHOMa;

t — TekyLuMit MOMEHT BpeMeH;

to — MOMEHT BpeMeHW, COOTBETCTBYIOLWIA cepe-
[OVHe UHTepBarna CrinaxusaHus.

Btopas cTpykTypa:

¢’00 (t’ Tx )(001 (t7 rx )q’oz (t’ Tx )"’¢m0 (t’ Tx )¢m] (t’ Tx )¢m2 (t’ Tx )'

(0(” T) = ¢00 (t’ Ty )¢01 (t’ Ty )¢02 (t’ Ty )"’¢m0 (t’ Ty )¢ml (t’ Ty )¢m2 (t’ Ty)%[ '
P (8,7.)00 (6,7, )00 (1,7, )P (1,7, )0 (1,7, )0, (1,7, )|

raoe

O(1,1) = (1 =1, * (1 =1, 0T (1 =1, ) o (1 =1, 0 (1 =1, )" T (1 =1, )"
71 — BTOpas Hes3aBuCUMMasi nepemMeHHas 6asucHov
yHKUUK.

3. 3aknio4veHue

Takum o0Opa3oM, wuccregoBaHbl ABe  KNEeTOYHO-
MaTpU4Hble CTPYKTYpbl 623UCHbIX hYHKLIMIA, C NOMOLLBIC
KOTOpbIX BO3MOXHa peanus3auusi Metoaa HenuHewHoro
aganTUBHOrO ONTUMAanbHOMO CrNaXvWBaHUsi MHoronapa-
MeTpUYeCcKMX AaHHbIX U3MepeHu. Takke npovsBeaeHa
npoBepka OpTOroHanbHOCTU GasncHbIX (DyHKUMIA, noa-
TBEpAMBLLAs NpaBUNbLHOCTL KX Bbibopa.
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TRAJECTORY MEASUREMENTS
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Donetsk National Technical University, Ukraine

Introduction. Trajectory measurements are the process of
measuring the primary parameters of the object’s position anc
motion. So an important task is to develop and to use new ap-
plied methods of trajectory information analysis, which are
based on flexible use of redundant measurements to improve
the accuracy and reliability of results.

The main part. An important characteristic of the trajectory
information is spatial and temporal redundancy. The spatia’
redundancy (SR) is appeared due to multiple duplication c*
measurements and temporal redundancy (TR) is formed due tc
high rate of data acquisition.

For a polynomial description of the stochastic trajectories by
a joint implementation of spatial and temporal redundancy a
system of basis functions and a vector of smoothing polynomia
coefficients is introduced. The composition and the value of this
vector will be determined in the course of processing. In this
paper we propose two cell-matrix structures of basis functions
for smoothing the data by a joint processing of trajectory
measurements with spatial and temporal redundancy.

Conclusion. Thus, two cell-matrix structures of basis func-
tions are considered, which can be used in the implementatior
of non-linear adaptive optimal smoothing method. Also the or-
thogonality check of basis functions is done, confirming the
correctness of their choice.
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