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Guidance Method and Localization using UKF-SLAM.for Space Rover
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Abstract : We introduce the design of a system for a space rover. Simultaneous localization and mapping (SLAM) technique is useful
for planetary exploration without GPS. We combine a reliable estimation ability of unscented Kalman filter (UKF) and SLAM. The
superior performance of UKF-SLAM is validated by numerical simulation.

1 #E5

TEROBEGA v — D H OArEHEEE T, L
JER 5 N THE KOS 0 —SNBE 5N D O
%7 — 2 WG LH O EHEEZTT> T D, L,
ZOFETIIANTHEN D OIEREZE CTERVERE T
IZBWTC, BOLEHEEZITS ZEBREETHD. Zo
REICRT L, R — DB TI v a v a{79 2N
T& % SLAM (Simultaneous Localization and Mapping) &
I FENPANE <. SLAM & IdEE r— N E R
7ot DS B CALEHEE & PS4 RIRHZAT ©
FETHDH. ZoLE, BUHERICEALLZ /A R
£ 0 FEEEONE L BHEDOMIERE N E T 0. Z o
BEMA DT DI INDENRITEDR D DD, WRD
I 7 EB A HEE T D Z LS AlfEl e Tk L LC EKF
(Extended Kalman Filter)3% %. L2>L, EKF-SLAM TiZ
ZIDT v N~—7 el T CHET HERICTHEERRZEN K
L BN R OND. T, ALAHEEREL/
&< 57212 UKF (Unscented Kalman Filter) % i 4%
FELZRET .

AR, REOBREE FIZHIT H5RA 0 — SOFFE I
v ¥a VEUEL, SHEANCGHRAROBVERT vy
NEEGHERIEZ VT, BRI~ OFELRALD . fiik
(HRE Y R 2 b= a Y EATY, IREFEOA L2
T 5.

2. FEHEu—ROFHE

2.1. UKF-SLAM

SLAM 1%, GPS @ & 9 ettt Ze &t ma 155 2 &
MTERVETOBEELE LIZBRET, EfRAC
PEEHEE & HIXEEEA4T 5 1O D TETH D, AR T
1%, UKF %3 L7z SLAM (2 XV H EALEBHEE 2179
Fig.11Z SLAM OE&X % 7R~7.

estimated

Figure 1. Structure of SLAM
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Figure 2. Trajectory of the rover by UKF
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Figure 3. Time history of position error



