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Llenb paboTbl

Pa3paboTka anropmtma OLEHWMBAHUA TPAEKTOPUM
MAHEBPUPYIOLWLEN UM Ha OCHOBE MEeToaa
YC/IOBHO-MUHUMAKCHON  PUABLTPALUN C  YYETOM
NOCTYMHbIX HabntogeHuto nesIeHrauMoHHbIX
N3MEpPEHUMN.

PaspaboTka nporpammHoro obecneyeHna AN
YUCNEHHOTO0  CUHTE3a  YCAOBHO-MMHMMAKCHOTO
dunbTpa, peanmsyloWero OUEHKY TPaeKTopun B
YKa3aHHOMW moaenn HabatoaeHums.



[1BUXKeHne maHeBpPUPYIOLLEUN Lenn

sin (0 h 0 (1 — cos(lh

/

1
Q ()
0 cos{th O —sin Qh
X, = 1 — cosQh sin (0 h
k 0 0 1 R
0 sin Qh 0 cos(h
\ 0 0 0 0

X = [E Enn Q] — BEKTOP COCTOAAHUA

fln — AEeKapTOBbl KOOPAWNHATDI

) ©

0

0
0
L

. Xk—l + Vi

&, 1) — CKOpPOCTU ABUXKEHMA No ocu abcumcc 1 ocn opauHaT

() — yrnoBas CKOpOCTb ABuKeHusa J1A

h —BDEMeHHOlZ MHTEPBA/Z1 MeXAy ABYMA nociaenosarte/ibHbIMU

N3MepPeHUAMM
qM 0 0
vi ~N(0,0,) —6enbitwym, @v={ 0 @M O
0 0 gxh

M=|3

> N



Moaenb HabnoaeHus
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TpaeKTopua ABUXKEHUA B AEKAPTOBbIX
KoopAUHaTax

In cartesian coordinates
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measurement of the 2nd pelengataor

KoopAauHaTax HabnaopaeHun

TpaeKTopua AgBUXXeHUA B

In bearing coordinates
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Peanunsauua pacwumpeHHoro ounorpa
KanmaHa (PPK)
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Npea: npumeHnTb GunbTp KasiMaHa K IMHEeapmn30BaHHbIM BblPaXKeHUAM
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lpaduk Tpaektopumn n ee POK-oueHKn

<10t Extended Kalman Filter (EKF)
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Peanusauma curma-toye4yHoro
dunbrpa KanmaHa
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Bbibop curma-touek.
PaBHOBEpPOATHbLIU CyYaM.

Obvem: M =2m+ 1, rpe m = 5 — 4NCNO COCTOAHUMA.
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lpaduK TpaeKtopmuu n ee CTOK-oueHKU

Unscented Kalman Filter (UKF)
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Bbibop curma-touek ¢ moaoun B Hyne.
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paduK TpaeKropmuu n ee CTOK-oueHKU

Unscented Kalman Filter (UKF)
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Peanusauna ycaoBHO-MUHUMAKCHOTIO
dunnbTpa

{Xk = @(Xj-1) + vk
Yie = P(Xg) + wy

NporHo3:  ¢® = @(Xe_; +2y®), 32T = Ay,
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paduK Tpaektopumn n ee YM®P-oueHKH

Conditionally Minimax Filter (CWF)
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(PadumK OWNOKM YCNIOBHO-MUHUMAKCHOTO
dunbTpa ana KoopamHatbl &

3-sigma bounds far CWF estimation error (coordinate x)
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PadumK owMbKM yCNOBHO-MUHUMAKCHOTO
duUnbTPa ANA KOopAUHaATbI I

3-sigma bounds for CMF estimation error (coordinate y)
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PadumK owNBbKM yCNOBHO-MUHUMAKCHOTO
dunbTpa ANA CKOPOCTU NO KoopauHarte &

3-=igma bounds for CWIF estimation error vilocity =)
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PadumK owNBbKM yCNOBHO-MUHUMAKCHOTO
PUNbTPa ANA CKOPOCTU NO KoopAUHaTe I

3-sigma bounds for CKMF estimation errar (vilocity )
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PadUK oMbKM YCNOBHO-MUHUMAKCHOIO
dunbTpa ANA yrnosou cKkopoctm ()

3-zigma bounds for ChMF estimation errar {turn rate)
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CpaBHeHMe ownbKu gna KoopanHatbl

CMF and UKF estirmation errars (coordinate x)
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CpaBHeHMe oWnbKN Ana KOOPAUHATbI N

CMF and UKF estimation errors (coordinate y)
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3aKknw4vyeHue

Bblin YnCcneHHO peanns3oBaHbl U UCCNeA0BaHbl PACLLUNPEHHbIN
dunnbTp KanmaHa, curma-toyeyHoin dunbtp KanmaHa (tpu
BapuaHTa) N YCNIOBHO-MUHMMAKCHbBIA HENIMHENHDBIN GUNBTP.

Pa3paboTaHo nporpammHoe obecnevyeHne Anasa YNCNEHHOTO
CUHTE3a YCZIOBHO-MUHUMAKCHOIO PUNBLTPA, PEaNN3YIOLLETO
OLIEHKY TPaeKTopumM B YKazaHHOM moaenu HabarogeHus.

[MpoBeaeHHOE cpaBHEHME OWKMOOK OLLEHKM CUrMa-TOYEeYHOro
bunnbTPa N OLLEHKU YCNOBHO-MUHUMAKCHOIo GuIbTPa, NoOKasano,
4yTo 06a PUNbTPa AAOT TOYHYIO OLLIEHKY MECTOHAXOXKAeHUA
camosieTa (KoopgmHatbl € nn).

OWNBKM OUEHKM YCNOBHO-MUHMMAKCHOTO GUNbTPa ANA
KOOPAMHAT, CKOPOCTM MO KaxKA0MN KoopAnHaTe U YI/10BOW

CKOPOCTU HaxoaATCA BHYTPU nHTepsana (-30; 30)



Cnacubo 3a BHUMaHue!



